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A QUANTITATIVE STUDY OF SOCIAL AND POLITICAL
 
DETERMINANTS OF INTERCOUNTRY DIFFERENCES IN 

PER CAPITA GNP 

by Irma Adelman and Cynthia Taft Morris* 

I. Introduction
 

The interdependence of economic growth and socio-political change
 

is generally recognized by social scientists. Development economists in
 

particular, are aware that key economic functions used in analyzing advanced
 

economies may take quite different forms in less-developed countries for reasons
 

which , 
largcly political, social and institutional. However, efforts to extend
 

growth analyses to include noneconomic factors are hampered by the absence
 

of empirical knowledge about 
the manner in which they operate.
 

The best method for studying the interaction of economic and non

economic forces in development woluld clearly be joint research by inter

disciplinary teams of social scientists. 
However, few noneconomists have
 

* The authors are respectively Associate Professor of Political Economy at 
John Hopkins University and Associate Professor in Research (Department of
 
Economics) at American University. At the time of this study they were both 
consultants to the Office of Program Coordination of the Agency for Inter
national Development. We are grateful to H. B. Chenery for making this study
possible. We are indebted to David Cole, Clarence Gulick, Joan Nelson and
 
Alan Strout for helpful comments and suggestions at various stages of this

investigation. A large number of regional and country experts at the Agency
for International Development and the Department of State were extremely

helpful in -e classification of individual countries with respect to the 
various social and political indicators included in the study. Final responsi
bility for both the country classifications and the results of the study rests
 
of course with the authors. 

** See., for example, B. F. Hoselitz, "Noneconomic Factors in Economic 
Development," American Economic Review, 47 (May 1957), pp. 28-41; and
 
Benjamin Higgins, "An Economdst's View," in Social Aspects of Economic

Development in Latin America, II (UNEECO, 1963), pp. 141-251, esp. pp. 178-182.
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shown interest in comparative empirical investigation of the process of
 

economic growth.H&* It may be desirable, therefore, for development 

economists to take the initiative in pursuing and stimulating empirical 

research into the complex interrelationships determining the course of
 

development.
 

The current analysis of socio-political and institutional influences
 

upon development is a modest attempt to gain more precise empirical knowledge
 

about the extent and nature of interdependence of economic and noneconomic
 

aspects of the development process. Such an analysis, undertaken by economists,
 

ma, serve two purposes. First, it may suggest hypotheses relating nonelonomic
 

to economic variables which are both suitable for testing by more intensive
 

analyses and relevant to the central concerns of development economics. Second,
 

it may underscore the need felt by economists for more exact knowledge about
 

the interrelationships of the development process and thus stimulate joint
 

research efforts by economists and members of other disciplines.
 

More specifically, an attempt is made in this paper to gain some
 

semi-quantitative insights into the interaction of various types of social
 

*HH There are of course, excellent analytical and interpretive studies of 
development by political scientists and sociologists as well as a few studies 
by anthropologists. C tebi h nAp . oir selected r§exaco. 

. A Cross-Pollty Survey (Cambridge: M.I.T., l96hbyArthur Banks 
and Robert Textor classifies a lsrge number of developed and less-developed
 
countries with respect/a wide variety of political and economic "raw character
istics;" this tudy provides a considerable amount of data suitable for comparative
 
analyses of political structure. The Yale Political Data Program under the
 
direction of Karl Deutsch has also prepared numerous series of social and political
 
data which can be utilized in comparative analyses of socio-political change; see,
 
for instance, Bruce M. Russett et al., Handbook of Basic Political and Social
 
Data for Cross-National Comparisons (Parbtial Draft, New Haven: Yale University
 
Political Data Program, Sept. 1, 1963.)
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and political change with the level of economic development. For this purpose,
 

the techniques of factor analysis are applied to per capita income and to a large
 

number of indices representing the social and political structure of 74 less

developed countries in the pericd 1957-1962. Purely economic variables have
 

been omitted frcm the analysis in order to see to what extent the transformation 

of socio-political institutions and cultural values associated with industriali

zation and urbanization in themselves contribute to understanding of differences
 

in broad levels of economic development.
 

The results of the analysis show that a remarkably high percentage 

of inter-country variations in the levels of economic development (66%) can be 

"explained" by reference to differences in noneconomic characteristics. Thus
 

it would appear that, it is just as 
reasonable to look at underdevelopment as
 

a social and political phenomena as it is to analyze it in terms of intercountry
 

differences in economic struc-ure. This is not to say, of course, that economic 

forces do not play a significant role in accounting for cross-country variations in
 

dynamic economic perfonnace, especially once the take-off stage has been reached. 

II. The Technique of Analysis 

The technique used in this paper, factor analysis, was developed 

primarily by psychologists in connection with the determination of mental factors
 

from scores on various psychological tests. The primary purpose of factor
 

analysis is to 
reduce the original number of explanatory variables into a
 

smaller number of independent factors in terms of which the whole set of vari

ables may be understood. Factor analysis thus provides us with a simpler, more
 

compact, explanation of the regularities apparent in the empirical results.
 



As in regression analysis, factor analysis decomposes the original 

variance of a variable into variance components associated with the variation 

of a set of other quantities. In regression analysis, the variable whose 

variation is decomposed in this r.anner is known as the dependent variable and 

the variables which account for various portions of its variation are the 

independent variables. In factor analysis, each of the variables included in 

the study is treated as dependent and as independent in turn. Thus, by contrast 

with regression analysis, which is a study of dependence, factor analysis is a 

study of mutual interdependence.-

Another p .nt which distinguishes factor analysis from regression 

analysis is that, in factor analysis the final explanatory variables are not 

observable magnitudes. They are, rather, groupings of the original variables
 

into a number of clusters, known as "factors." Each cluster consists of a
 

The
linear combination of the initial variables included in the study. 


principles by which each cluster, or "factor", is formed from the observable
 

variables are the following: 

(1) Those variables which are most closely intercorrelated are
 

combined within a single factor.
 

(2) The variables allocated to a given factor are those which are
 

most nearly independent of those allocated to the other factors.
 

* This point is made by M. G. Kendall, "Factor Analysis as a Statistical 

Technique", Journal of the Royal Statistical Society (Series B), p. 61. 



(3) The factors are derived in a manner which maximizes the percentage 

of the total variance attributable to each successive factor (given the
 

inclusion of the preceding factors).
 

(4) The factors are independent (uncorrelated with each other).**
 

To state the method more specifically, let xi be the ith variable and 
xij be the value assumed by the ith variable on the jth observation. In our
 
study, the variables are the social and political indicators; the observations
 

are the various underdeveloped countries included in our sample. 
A particular
 

xij thus represents the score assigned to the jth country on the ith social or
 

political characteristic.
 

As pointed out above, it is the purpose of factor analysis to represent 
each variable xi *.1--1 . . ., n) as a linear combination of several underlying
 

factors. 
Two types of factors are distinguished: common factors are those
 

which are required to explain the intercorrelations among the variables;
 

unique factors account for that portion of the variation of a variable which
 
cannot be attributed to the correlation of the variable with other variables
 

in the sets. 
 If we denote the cth common factors by Fc, and the n unique
 

factors by Ui 
the basic postulate of factor analysis is that
 

(1) xi = ail F 1 / . ./ ai m Fm / bi Ui/ ci Ei where Ei is a random
 
error term. 
In other words, it is assumed that each variable x i can be expressed 
as a linear composite of the m common factors, a unique factor, and a random 

error.
 

is, One can also drop this last restriction, but its inclusion is obviously

preferable, a priori.
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Factor analysis can therefore be interpreted as a regression of
 

the observed xi on the unobserved common factors Fc and on a specific factor.
 

A major aim of factor analysis is to determine the coefficients
 

,ail, .... aim of the common factors.* These coefficients, which are referred 

to as factor loadings, play the same role in factor analysis as do regression
 

coefficients in correlation analysis. 
 Since the squared factor loadings
 

represent the relative ccntribution of each factor to the total standardized
 

variance of a variable,** the sum for each variable of its squared factor
 

loadings (known as the "comm-uality") indicates the extent the
to which common 

factors account for the total unit variance of the variable. Thus, the role
 

of the communality in factor analysis is analogous to the role of the coefficient
 

of multiple determination, R2, in regression analysis.
 

The merit of factor analysis lies in its power to simplify statistical
 

data arising from complex and comparatively unexplored areas of scientific 

endeavor. In the more advanced fields of scientific inquiry, the task of
 

simplification is carried out in two steps. 
 First, a throretical statistical
 

model which the data may be presumed to obey is formulated. The data are 

then analyzed in the light of the model and checked against it. 
 However, the
 

theory of the dynamics of social and po<iLical development is not--sufficiently 

well specified to permit the formulation of reasonable a priori models against
 

which to test the empirical results Under such circumstances, it becomes
 

desirable to leave the specification very general and to try to use the data
 

as a guide in the formulation of hypotheses concerning the relative importance 

*The contribution of the unique factor can be evaluated as a residual. 

*3 See Appendix B. 
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of different sources of variation. It is this latter approach which under

lies the use of factor analysis. As pointed out by ThurstoneiHH* who pioneered
 

the use of factor analysis in psychology, "Factor analysis has its ;i 

principal usefulness at the border line of science. It is naturally superseded 

by rational formulations in terms of the science involved. Factor analysis 

is useful, especially in those domains where basic and fruitful concepts are
 

essentially lacking and where crucial experiments have been difficult to
 

conceive. The new methods have a humble role. They enable us to make
 

only the rudest first map of a new domain. But if we have scientific
 

intuition and sufficient ingenuity, the rough factorial map of a new domain 

will enable us to proceed beyond the exploratory factorial stage to the more
 

direct forms of psychological experimentation in the laboratory." 

III. Choice of Social and Political Variables
 

Since factor analysis can use as data inputs a relatively large
 

number of intercorrelated variables, a broad selection of indicators of the
 

social and political structure of 71 less-developed countries during the
 

period 1957-1962 was included in our study of differences in levels of economic
 

development.
 

*?* L.L. Thurstone, Multiple Factor Analysis (University of Chicago Press,
 
1961) P. 56.
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The social characteristics included were selected to depict the social
 

changes associated with urbanization and industrialization. The transformation
 

of social structure was represented by the character of basic social organiza

tion, the size of the traditional subsistence sector and the strength of the
 

traditionally-oriented elite. 
Several characteristics were chosen to describe
 

the modernization of communication, education and outlook: 
 the extent of
 

literacy, the extent of mass communication, the extent of cultural (in.particular,
 

linguistic) homogeneity and lastly, the degree of modernization. Other social
 

aspects of industrialization are represented by the strnegth of indigenous
 

middle class, the strength of labor movement, the extent of social mobility
 

and the degree of social tension.
 

The choice of political indicators for our study was designed to
 

summarize leading aspects of the growth of modern nation states. 
Those chosen
 

to characterize differences in the nature and stability of political systems
 

were: 
 the strength of democratic institutions, the predominant basis of
 

political parties, the extent of factionalization of political parties, the
 

degree of freedom of political opposition and press, the extent of centrali

zation of political power and the extent of political stability.
 

The quality and orientation of political administration and leadership
 

are represented by several characteristics: the degree of administrative
 

efficiency, the extent of leadership commitment to economic development, the
 

intensity of nationalism and the extent of government participation in economic
 

activity.
 

Three characteristics depict the importance of key interest groups
 

within a nation: the strength of the labor movement and the strength of the
 

traditionally-oriented elite already mentioned, and the political strength of
 

the military.
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We were obliged at an early stage in classifying countries to reject
 

several indicators which we found could not be formulated with sufficient
 

concreteness 
to permit unambiguous country classifications. The importance

of achievement motivation and,social attitudes toward economic activity were
 

indicators which appeared desirable a priori but which we were obliged to reject
 

on this score.
 

The complete list of the social and political characteristics
 

included in the final version of the factor analysis is as follows:
 

1. Per Capita GNP
 

2. Size of Traditional Agricultural Sector
 

3. Basic Character of Social Organization
 

4. Extent of Literacy
 

5. Extent of Mass Communication
 

6. Degree of Cultural.and Ethnic Homogeneity
 

7. Significance of Indigenous Middle Class
 

8. Degree of Modernization of Outlook
 

9. Extent of Social Mobility
 

10. Effectiveness of Democratic Institutions
 

11. Degree of Freedom of Political Opposition and Press
 

12. Degree of Factionalization of Political Parties
 

13. Basis of Political Party System
 

14. Strength of Labor Movement
 

15. Political Strength of the Military
 

16. Degree of Administrative Efficiency
 

17. Degree of Centralization of Political Power
 

18. Strength of Traditional Elite
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19. 	 Extent of Nationalism and Sense of National Unity
 

20. 	Degree of Commitment of Leadership to Economic Development
 

21. 	 Extent of Government Participation in Economic Activity
 

22. 	 Degree of Social Tension
 

23. 	 Extent of Stability of Political System
 

IV. 	 Definition of Variables and 

Method of Classification 

A description of the classification scheme for each socio

political indicator inccrporated in the study is presented in detail in
 

Appendix A, together with a list of the countries inoluded in the sample.
 

The 	discussion in this section will be merely illustrative.
 

The procedures used in defining indicators and in ranking countries
 

differed somewhat for various types of country characteristics. Three
 

different types were distinguished: (1) those for which classification
 

could be based solely on published statistics; (2) those for which it was
 

necessary to combine statistical and qualitative elements; and (3) those
 

which were pu-.ely qualitative in nature.
 

With 	respect to indicators defined by published statistics classifi

cation of couzitries wLs relatively simple. Four to six brackets were established
 

into which countries were groaped. Where data permitted, gradations within
 

categories were also differentiated. The classification scheme for the
 

extent of literaty (the details of which are in Appendix A) illustrate the
 

methods used for this tyipe of variable.
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Sometimes more than one statistical series was used to describe a
 

characteristic. For example, the variable describing the extent of mass
 

communication is based upon a composite index of newspapers in circulation
 

and radios in use. The principal categories were set in terms of newspapers
 

in circulation and gradations within brackets based on radios in use or licensed.*
 

Where the decile into which a country fell with respect to the newspaper index
 

was 2 or more deciles removed from that in which itfell with respect to the
 

radio index, classification was determined by a rough average of the two. 
Tc
 

illustrate, the classification scheme for the B category of the extent of mass
 

communication is as follows:** 

Case Deciles of Newspaper Case Deciles of Radios
 
Classification 
 Circulation 
 Licensed or in Use 

B/ V III or IV or V 
B V 
 VI
 
B- VI 
 V or VI or VII
 
B-
 VII 
 V
 

The most complex of the characteristics described by composite statis

tical infonnation is the degree of cultural homogeneity for which the principal 

categories are defined in terms of linguistic homogeneity and gradations within
 

them determined by degree of racial and religious homogeneity.
 

A second type of country characteristic is distinguished by a blend
 

of important judgment 1 . elements with statistical elements. The derivation of 

the variable describing the extent of social mobility illustrates the procedures
 

employed for this type of characteristic. Since social mobility proved too
 

* These Data are published in Russett et al., Handbook of Basic Political and
 

Social Data.
 

iH*See Appendix A for further details,
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broad a concept to be described by published statistics alone, two qualitative 

aspects of mobility, acceos, t. leadership elite and extent of ethnic barriers 

to advancement, were combined in thio variable with a statistical measure of 

educational opportu ity. 

Four principal categories of social mobility were distinguished in 

the following manner. The fc.urth category was defined to include all countries 

with prohibitive racial .:r cultural barr_-ers-, affecting importa.nt segments of 

the population; countrle . were -,,-_g..ed tL ti class sn the basis of published 

country sti-dies. Next, the third interval was distinguished cn the basis of 
the extent of educational oppcrt.,iaty; thi.; class comprised all cirntries not 

having prohibitive ocJi barriers to mobility in which _ess than 25% of 

school-age children (5-19) were in school, since de facto social mobility is 

of necestity lc.w where very few pecple have access to education.* Finally, the 

remaining countrie-i with over 25% cf r .l-age children (5-19) school were~chc in 

distributed between the firur :nd second categories according to' cces;s to 

membership in leadershic elite 

* We used adjusted date.; on primary and secondary pupils published in Russett et 
-al., Handbcok of Ba c " a.id uo.,...calai Data for all countries but a few for 

which country expert', cc.-dered tha& t he published data were grossly in error. 

** The principal scoarce cf judgme-.-t l 1'rormat_ on u'ed for this purpose was 
Barksand Textcr, A - S-,.riey. ?he Banks end Textor raw characteristic 
deck became availatle pri: r to the pubJi.catio- of A Cr=os-Poi.ty Survey, when 
the classificat.on of rle, -cz:n the iss of pubiiThed waurces:underway.was 
The Survey provided bat-Jc ifrormraion for four characteristics (the extent of cul
tural h',m-.geneity, the ex,.ent of ociril mobility, the basis of political
parties, and the facti.,:n.izatior: c.f pC'itical parties) and valuable cross
checks for ten other characterastics (the degree of modernization, the degree 
of social tension, the degree of leadersh!i-pj cz'rr itment to development., the extent 
of political stability, the degree of centrnalization, tie strength of democratic 
institutions, the degree of freedom of ops&.t.on and cress, the strength of 
traditional elites. ani the nohitical strength of the military). 

http:ops&.t.on
http:classificat.on
http:Cr=os-Poi.ty
http:importa.nt
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A third arid .m-portar-t t;ype of co-: try characteristic includel in o'Z
 

study vas the rrely j-,irm ,.tal one. E-en fo" qualitative indicators, it proved
 

possible t;o -. le.Dcri. tcn,
arrive c-ategorv which were su.'fic_.ently precise a_-d
 

inclusive to permit amTgrous 
 a sificatior, of most cotiptries. Cross-checks
 

to -oreIi irva.v :a -S G':z .ed r A.I.D. and other
S-... wre ,ons--lting 

coLtry e.Xrerts -:,I;v ... e . . Thlshed co:i-itzrv arnd regional stuidies. 

The L1.i1 o n :-~ef.1:o~:;;ries ac-crciing to exte:t of rationalism 

ancd se-nse o, :.atiou. n,;.iiy . P..du,p c.d.re3 followed with p---ely 

judg...nta.l. indic:&ots. T... -tegorles o' ccw.tries were distinguishei: 

A. 0cinr .z Vo Lteea arid strclg senses of.a;iozaL
 

urnity; . c:re mrode r,&t=
tedeg'eE!.S of nati:onalism and moderate senses 

of ,atcna a . C. L'........V' w.icE,t the:e was little evidence of 

nationalism r .io.aI 14,";a o1' i..... omef: deSsigotyjtions together 

with preLiminary , . lassfir i2..icOns was 2ir-.,ate. to some 30 A.I.D. 

regional experts with a r .eqestfor cc:rrerticr ,3 ei-d suggestions.-- It appeared 

from -ne.-.q- ... the.ropoed se,.eme did. net distinguish sufficiently 

Letweel -. e.ensity 0: r<nicraism oi the leaders and overall sen.se of national 

ur-.ty. The :firai r.o:"rr"2.ct. tf.o r:ce di:ffere ,tiated between. two categories ofln.ien__se na- ....CA..i...Ar, on fo-I Cn u i:'"..m'ies w _[ ,+ . 

S......nt:-se nationalism and. strr.g sense of 

tional va!:.kri int,,se nationalism ar.d only moderate 

or mlte,: se:.se of,.:.cua :i. 

,0& r ci the seon Lf. regional experts may require some comment. Where 
more than ex9i.. mix: ,o'ren Lcns ofne0f n. i_5.iviiral :cuntry classification 

hi.. w .... .. c c ..... t c. ee.... ard -R. the.3e were accepted 
without further study. Where corrections were consistent with respect to direction
 
but differed somewhat in degree, a rough average of the corrections was made. Where 
corrections showed marked inconsistency and differences, attempt made toan was re
formulate the categories in an effort to obtain more consistent classification of
 
individual countries.
 

* See Appendix A for detailed descriptions of these categories. 

http:r.o:"rr"2.ct


Once the classification of countries according to the various 

characteristics was complete, each 7 4 of e.-ou Thn.cpc2 ruxtries had been 

given a letter score, A, A-, B /, B, etc., with respect to 22 social and 

political indicators.
 

Since the use of factor anelysiz requires that the variables be 

specified numerically, the final tash in prcpa.'ing data inputs ..a t> a sgn

ment of scores to the letter clacsifications. The scale chosen was a t'L:pJe 

linear one.* It is obvious, of course, that the choice of nerical scale
 

for qualitative indicators is arbitrary. However, the use of an orbitrary
 

scale does not appear seriously to invalidate the results. For inasmuch
 

as the raw material of factov,rnalysis consists of the correlation matrix
 

*The linear scale used ranged from 1 to 100, assigning a score of 90 to 
the highest letter c'.assification, A, and a score of 10 to the lowest 
letter classification of each characteristic (C,D, E, or F.) We then 
scored the intermediate letters at equidistant intervals between 10 and
 
90. Plus and minus classifications were not scored at equidistanb 
intervals, but were scor_'ed in such a manner that the distance between the 
plus and minus of different adjacent categories was approximately double 
the difference between ny given letter classification and its plus or minus. 
This procedure may be illustrated by the following scoring scheme for 
classifications ranging from A to C, and those ranging from . to D: 

Letter Numerical letter Numerical 
Classification Score Classification Score 

A100 A7?' 
A 90 A 5o 
A- 80 A- ":3 

B60 ) 
B 4. 
B- )4( 43. 

C/ 20 r. 20 
C 10 
C- 1 
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among the various social and political characteristics** and correlation 

coefficients anie unaffected by linear changes in scale, the results are 

invariant with respect to linear transformations of the scale used.
 

Several rzonlinear changes in scale were also tried (such as a log
 

transformation and the use of reciprocal), but it was found that the results
 

of these transformations either yielded similar results or made less sense and
 

varied more with changes in sample size than the simple linear scale chosen.**
 

V. The Factor Analysis: Results and Interpretation
 

The results of the Factor Analysis are summarized in the matrix of 

common factor coefficients presented in Table I. Each entry ajaij of the matrix• 

shows the importance of the influence of factor upon socio-political 

indicator i. More specifically, the entries or "factor loadings" indicate the 

net correlation between each factor and the observed variables. 

The interpretation of factor loadings may more easily be made in
 

of the squares of the entries in the factor matrix. Each (aij)2 

terms 

represents the proportion of the total unit variance of variable i which is 

explained by factor J, after allowing for the contributions of the other 

factors. If the first row of the table is examined, it can be seen that 41.5% 

of inter-country variations in per capita ONP are explained by Factor I, an 

additional 18.5% by Factor II, and another 4.8%by Factor III; the net contri

bution of Factor IV is only 1.4%. 

**See Appedix B.
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Rotated Factor Matrix for Per Capita GNP
 
Together with 22 
Social and Political Variables*
 

(74 Less-Developed Countries)
 

Political and Social Indicators Rotated Factor Loadings hi2
 

F1 F2 F3 A F4 (R2)
 

1. GNP Per Capita 
 .64 .43 -.22 .12 .661
2. Size of Traditional Agricultural Sector 
 -. 83 -.32 .21 .03 .8323. Character of Basic Social Organization 
 . .26 -.05 -.04 .819
4. Extent of Literacy 
 3 .37 -.085. 	 .09 .84o
Extent of Mass Communication 
 .8 .34 -.08 .o4
6. 
Degree of Cultural and Ethnic Homogeneity 	 .843
 
.72 
 -.30 .07 .17 .646
7. Significance of Indigenous Middle Class 
 .63 .31 -.40 .05
8. 	 .658
Degree of Modernization of Outlook 
 -. 46 
 -.33 .13 .753
9. Effectiveness of Democratic Institutions 
 .3 .79 -.17 
 .19 .815
10. Freedom of Political Opposition and Press 
 .27 .6.o4 
 .08 .829
11. Degree of Factionalization of Political Parties 
 .33 .7 .07
12. Basis of Political Party System 	 -.30 .810
 
.42 
 . -.06 -.11 .65913. Strength of Labor Movement 
 .29 .71 -z34 .08
14. Political Strength of the Military 	 .715
 
.38 
 . .29 -.36 .69015. Degree of Administrative Efficiency 
 .30 .53 -.48 .20
16. Degree of Centralization of Political Power -.03 	

.636
 
-.7 .20 -.07 .617
17. Extent of Social Mobility


18. 	 .42 .1 - .24 .549Strength of Traditional Elite 

19. 	

.03 -.15 -.o4 .700
Extent of Nationalism and Sense of National Unity 
 .61 -.05 - -.0120. 	 , .694Extent of Leadership Commitment to Development 	 .11 .21
21. 	 1- .29 .696
Extent of Government Participation in Economic Activity 
 .27 -.4l  -. 4l .63822. Degree of Social Tension 

23. 	 Extent of Stability of Political System 

-. 22 .03 .0YW1 .771
 
.o4 .08 
 -.247 	 .808
 

* Boxes indicate the factor to which each variable has been assigned.
 

Since the loadings for the indicator of extent of nationalism are not significantly different inFactors I and III, this variable is assigned to that factor to which it is judged to have the

closest affinity.
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The right hand column of the table gives the sum of the squared
 

factor loadings, or the "communality" of each variable. 
It will be recalled
 

that the coimunality indicates the proportion of the 
 total unit variance
 

explained by all the common factors taken together. The communality of per
 

capita GNP, fcr example, is:
 

(.64)2 + (43)2 + (.22)2 + = .661 

That is to Eay, 66% of inter-country variations in per capita GNP are 

explained by the four common factors which are extracted from the 22 socio

political variables incorporated in our analysis. This is a striking result
 

which might nct be expected from an analysis which excludes economic facto3rs
 

from its explanatory variables. 

The matrix of factor loadings, in addition to indicating the we*Ght
 

of each factor in explaining the observed variables, provides the basis for
 

gxouping the variables into common factors. 
Each variable may reasonably be
 

assigned to that factor with which it shows the closest lincar relationsbip,
 

i.e., that factor in which it has the highest loading. Where lcadings of a
 

variable in two factors are very close, the variable has been assigned to
 

the one with which it is Judged to have the closest affinity.* Table I lists
 

first, 4ndicators which have their highest loading in Factor I, then those
 

with highest loadings in Factor II, III and IV successively. Boxes indicate the
 

loading in tnat Factor to which each indicator is assigned.
 

*This is accepted procedure for combinitg variables into common factor
 
groups. 
See, for example, Robert Ferber end P.J. Verdoorn, Research
 
Methods in business and Economics (New York, 1962), p. 105. Unfortunately, 
no tests for the significance of difference : in iactor loadings exist;
however, it is evident that small differences in loadings cannot be 
considered significant. 



Once variables are assigned to conon factors, the factors need to
 

be "identified" y giving a reasonable explanation of the underlying forces
 

which they may be interpreted to represent. To quote Thurstone*
 

"They derived variables are of scientific interest only
 
insofar as they represent processes and parameters that
 
involve the fundamental concepts of the science involved."
 

We shall, therefore proceed to identify the factors which are specified in
 

the results of our statistical analysis.
 

The First Factor
 

The characteristics having their highest loadings in Factor I are: 

the size of traditional sector, the character of basic social organization, 

the extent of literacy, the etent of mass communication, the degree of 

cultural homogeneity, the significance of indigenous middle class and the 

degree of modernization. Thus, this factor obviously portrays the social and 

cultural changes accompanying urbanization and industrialization.
 

More specifically, Factor I may be interpreted to represent the
 

processes of change in attitudes and instutitions associated with the break

down of traditional social organization. Social change may be viewed as
 

taking place through the mechanism of differentiation and of integration of
 

social structure. Differentiation involves "the establishment of more
A 

•*Multiple Factor Analysi , p. 61. 

*$*Sae Neil SJelzer, "'echanisms of Change and Adjustment to Change," in 
B.F. Hoselitz and W.E. Moore, Eds., Industrialization and Society (UNESCO,
 
1963), pp.32 ff.
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specialized and autonomous social units; "**integration is the process which 

coordinates and fuses the interactions of specialized social entities. 

Three variables with high loadings in this factor depict the 

process of pocial differentiation: the basic character of social organization 

g.'voups countries according to the degree of differentiation of nuclear family 

(the parent-children unit) from extended kinship, village and tribal com

plexes; the size of traditional sector measures the extent to which self

sufficient family-community economic units have broken up. The strength of
 

indigenous middle class "ndicates the importance of a specialized group whose 

economic activities are removed from traditional socio-economic contexts. 

The process of social integration is also portrayed by several 

variables. Improvements in mass communication media, increases in literacy 

and the growth of linguistic homogeneity may all be viewed as part of the 

evolution of modern mechanisms which tend to weld together relatively 

diversified soc! l2 u,.. 

The final variable composing Factor I, the 'degree of modernization,
 

represents fundamental changes in socjo-culturol attitudes which typically
 

accompany urbonizat.on and industrializothon. It is an over-all indicator of
 

the extent to wh-ich at4tachents t traditionalisa and traditional society have 

lost their strength. The decLne of traditionalism in outlook has often been
 

associated causally with increased receptivity of society to technological
 

*-*Ibid. p. 33. 

*(*Emi. Uurineim has pointed cut ,;ith special emphasis that the increasing 
division of labor and growing social heterogenoity which accompany industri
alization require the creation of new mechanisms for integrating societies. 
The DivitE:1n of labor in Society (Glencoe, ll., 1949), Ibid.: p.4i. 

http:urbonizat.on
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change and industrialization.** 

The direction of the relation between per capita GNP and the 

socio-cultural characteristics grouped in Factor I is indicated by the signs 

of their loadings in this factor. Six of the seven characteristics show 

positive associations with per capita GNP; only size of traditional agri

cultural sector is negatively related to per capita GNP. This association 

of low income per person with large subsistence sectors is what one would 

expect, since societies characterized by large subsistence sectors tend also 

to be those in which customary low-productivity methods of production and 

traditional social values and institutions still prevail. 

Similarly,the positive loadings in Factor I of average income and 

basic social organization indicate that the less specialized kinship forms 

the tribe, the clan, and the extended family - tend to be found in countries 

with low per capita income. 

The positive sign of the extent of literacy in Factor I reflects 

the well-knowm positive relation between level of education and income per 

person, while the plus sign for extent of mass communication is consistent 

with the familiar finding that modern urbanized industrialized nations tend to 

have both extensive mass communication media and high income per head. 

Since the main criterion for scoring countries with respect to 

their degree of cultural homogeneity was the proportion of population speaking 

the predominant language, the association of greater cultural homogeneity 

**An interesting discussion of the interrelationship of economic development 
and the decline of traditionalism is by W.E. Moore, "The Social Framework 
of Economic Development," in Ralph Braibanti and JoJo Spengler, Tradition, 
Values, and Socio-Economic Development (Durham, N.C., 1961), pp.57-82. 
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with higher income apparent in Factor I reflects the impact of
 

urbanization and industrialization in improving communication among
 

members of the population. 

The strength of the indigenous middle class is another indi

cator associated with Factor I which varies directly with income per
 

person. This result was to be anticipated, in view of the key role
 

of the middle classes in furthering the processes of industrial-ization.
 

It was also to be expected that per capita income would be
 

higher in countries in which modernization - social, economic and 

political - receives widespread support from both urban and rural 

groups; this is evident from the similar signs in Factor I of per 

capita GNP and che degree of modernization. 

The finding that levels of economic development are closely 

associnted with the degree of specializathn and integration of social 

structure is a familiar one. The rationalization and specialization 

of economic roles reflected in the decline of traditional social organi

zation and the rise of the middle class are essential concomitants to 

the creation of an institutional framework favorable to economic change. 

At the same time, improvements in communication and education and 

modernization of outlook both promote the integration of specialized 

social units and also contribute to an increase in receptivity to 

technical and organizational innovations which is essential to success

ful economic performance. In general, therefore, Factor I expresses 

the strong interaction between economic development and the degree of 

rationalization of social behavior, values and institutions.
 

*See, for example, W.E. Moore, "Industrialization and Social Change," 
in B.F. Hoselitz and WoE. Moore, Eds., Industrialization and Society
 
( NESCO, 1963), pp. 299-368. 
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The Second Factor
 

The socio-political indicators with their highest loadings 

in Factor II are the strength of democratic institutions, the freedom 

of political opposition, the degree of factionalization of political
 

parties, the basis of political party system, the strength of labor 

movement, the political strength of the militarj the degree of 

administrative efficiency, and the degree of centralization of political 

power. These are all indicators which describe variations among countries 

in political systems.
 

In particular, the pattern of associations incorporated in
 

Factor II is strongly suggestive of broad historical and contemporary 

differences between the political organization of the countries of 

Western Europe and the North Atlantic and those of the rest of the 

world. An increase in this factor may be interpreted to represent a 

movement along & scale which ranges from centralized autiloritarian 

political forms to Western-type parliamentary systems. Such an inter

pretation is consistent with the particular juxtaposition of character

istics subsumed in the factor. Thus, a positive change in Factor II 

is composed of (1) increases in the effectiveness of democratic insti

tutions, the freedom of political opposition, the factionalization of 

political parties, the strength of labor movements and the efficiency 

of public administration; (2) a movement from political parties emphasiz

ing considerations of national unity toward those stressing ideological 

platforms; and (3) decreases in the strength of the military and in the 

extent of centralization. Historically, it is in Western Europe that a 
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pattern of change occurred in which effective parliamentary institutions
 

were associated with strong labor movements, weak political strength of 
 the 

military and decentralization of political power. 
This factor, therefore,
 

may be interpreted to represent the extent of political westernization.
 

The coefficients resulting from the factor analysis indicate 
 that 

a typically western configuration of political traits is generally associated
 

with higher average income. Thus, the variable representing the basis of
 

party-system shows that there exists a4tendency for high-income nations to
 

have ideologically-based or personalistic multi-party systems rather than
 

mass-directed one-party systems. 
 By the same token, countries with high
 

income also tend to have well established labor movements and politically
 

weak military groups. 
 Finally, higher degrees of administrative efficiency
 

and greater decentralization of political power often accompany higher income
 

per head.
 

The presence of a systematic association between political systems
 

and income per person is not perhaps surprising. The explanation for this
 

association of political structure with level of economic development appears
 

to be that the processes of differentiation and integration of social structure
 

accompanying the breakdown of ascriptive traditional patterns are 
not only
 

important concomitants of industrialization and urbanization but are also 

essential contributors to the evolution of modern political systems. 
 To
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quote J.S. Coleman,*
 

The most general characteristic of (a modern political system)

is the relatively high degree of differentiation, explicitness,
 
and functional distinctiveness of political and governmental
 
structures, each of which tends to perform, for the political
 
system as a whole, a regulatory role for the respective political
 
and authoritative functions.
 

It thus appears that, to facilitate the evolution of the legal and
 

political forms characteristic of western polities requires a transforma

tion both in political organization and institutions and in the living 

habits, beliefs and emotions of the individual members of society. It is
 

this traasformation of basic attitudes which tends to generate the
 

receptivity to technical change and the approval of enterprise and initiative
 

which are crucial to the creation of capacity for sustained economic growth.
 

N JoS. Coleman, "The Political Systems of the Developing Areas," in G.A. Almond 
and J.So Coleman, Eds., The Politics of the Developing Areas, (Princeton, 1960), 
p. 532. The quote continues, "In the political socialization process, the 
manifest, secondary, system-wide structures serve to create a distinct loyalty 
to the general political system, not only by their direct impact upon the 
individual citizen, but also by their penetration and regulation of primary 
structures. In political recruitment, ascriptive elements are present, but
 
they tend to be contained within or limited by general performance criteria.
 
In the articulation of interests, associational interest groups perform a
 
system-wide regulatory role by processing raw claims and directing them in an
 
orderly way and in aggregable form through the party system, the legislature, 
and the bureaucracy - thus helping to maintain the boundary between the society 
and the polity. In the aggregation of interests, a party system.-characterized
by competing, pragmatic, and bargaining parties - regulates and gives order to 
the performance of the aggregate function by other structures in the system.
 
Political communication is performed by autonomous and specialized media which
 
tend to penetrate all other structures and to transmit a steady flow of
 
information ithin the polity, FinaOlly, in Pi performance of authoritative 
functions by government strutures, boundaries between the latter tend to be 
more sharply delineated and more effectively maintained; and informal, 
particularistic structares throughout the system tend to be penetrated and 
acculturated tc the secondary formal structures." 



The Third Factor
 

Factor III (which accounts for 5 per cent of total unit variance)
 

is based upon five socio-political characteristics: strength of traditional
 

elite, extent of nationalism, degree of leadership commitment to development,
 

extent of government participation in economic activity, and extent of social
 

'
 mobility.i9HThe character of leadership and the nature of leadership
 

strategies provide the common bond for these indicators.
 

At one end of the scale are leaders motivated by strong attachment
 

to the preservation of traditional society. Access to these traditional
 

leadership groups is limited to particular social, cultural or ethnic strata
 

At the other end of the scale are intensely nationalistic
of the population. 


leaderships committed to industrialization and to state direction of economic
 

development. A movement along the scale thus implies a decline in the power
 

of traditional elites and a rise in the strength of nationalistic
 

,tindustrialiting elites" .i'"H
 

The signs of the loadings in Factor III indicate a tendency for
 

countries characterized by nationalistic industrializing leaderships and a
 

weakening of the power of traditional elites to have higher average incomes.
 

This positive association of leadership characteristics and income levels
 

is 	 not unexpected. It is well known, for example, that the break-up of 

'8	The reason for the high loading of the indicator of extent of social mobility
 

in the factor which groups together leadership characteristics is that an
 

important element in the definition ofthis indicator is the degree of openness
 

of access to membership in the leadership elite.
 

iwc*The concept of an industrializing elite is discussed in Clark Kerr et al,
 

Industrialism and Industrial Man (New York, 1960). Chap. 2.
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control by landed elites over the agrioultural surplus is an important pre

condition for the take-off stage of economic development. The significance
 

for economic growth of the willingness and ability of governments to direct
 

or attract this surplus and other resources into 1iodern sectors is also
 

frequently emphasized.* Finally, nationalist forces may accelerate economic
 

advance by weakening regionally-based pre-modern social structures and by
 

focusing nation-wide effort upon the tasks of economic, social and political
 

modernization." This tendency for nationalist forces to promote increasingly
 

important central government economic activity has been emphasized by 

tClark Kerr and his co-authors. "' 

While nationalism itself has no social philosophy, and is
 
usually more pragmatic than ideological, it does predispose
 
toward state-directed effort. Nationalism initially is negative 
against the old order or the external enemy. This is enough of
 
a platform to gain power but not to rule an economy. There may
 
be no theory in advance as to how to proceed, but there must be
 
a practice, a practice which will almost inevitably involve the
 
state as the only available mechanism for a great national effort.
 
This tends to lead to a planned economy, to state or state
sponsored investment, to state-controlled labor organizations,
 
to workers dependent on the state for economic benefits and
 
political direction, to state guidance of the new industrialists,
 
to state appeals for hard work and saving, and to a call for unity.
 

The small proportion of intercountry differences in per capita GNP
 

explained by Factor III is surprising. It arises in part because, while
 

per capita GNP is an indicator of broad stage of economic development, the
 

leadership characteristics are defined only with respect to the period
 

1957-1n62, rather than in terms of the country's entire historical experience. 

The leadership variables used in this study would undoubltedly be of greater 

relative imanortnce in a!- ex~lanation of recent short-term economic performance. 

-W On these points, see ",%W. Rostow, The Stages of Economic Grouh (Cambridge, 
England, 1960), Chap. 3. 
-ilationalismrsy of course hinder economic growth if it seriously hampers the 

contributions to development of foreign investment and entrepreneurial activity. 

Clark Kterr et al, Industrialism and Industrial Man, p. 47. 
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The Fourth Factor
 

An examination of Factor IV shows a positive relation between
 

per capita GNP and social and political stability. This appears to reflect
 

the fact that the absence of serious social tensions and of grave polit

ical instability is a prerequisite for sustained economic growth. This
 

necessity for reasonable stability arises from the well-known interdependence
 

of socio-political environment and incentives to 
save and to invest: the
 

prevalence of tension and instability greatly increases the desire to hoard;
 

an atmosphere of uncertainty tends to promote investment in real estate and
 

commercial activities showing a quick return rather than in productive
 

capital projects requiring longer periods of gestation; frequent changes in
 

political leadership may have detrimental economic effects upon personal
 

savings decisions and business investment activity; and finally, to attract
 

foreign investment in the expansion of productive capacity requires that
 

foreign entrepreneurs be assured of reasonably stable and secure domestic
 

social and political conditions.
 

The quantitatively small impact of Factor IV results in part
 

from the different time periods reflected in the indicator of development
 

levels and in the stability variables. While per capita GNP is a rough
 

index of a country's long-run achievement in developing its economy, the
 

degrees of social and political stability, as defined in this study, refer to
 

the recent short-run period, 1957-1962. Another explanation of the weakness
 

of the relationship between this factor and income per head is that two
 

opposing forces are at work relating growth and stability. On the one hand,
 

the breakdown of traditional social and political structures commonly
 

accompanying the industrialization-urbanization process tends frequently
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to aggravate internal discontent and tensions, thereby creating a negative
 

association between stability and changes in average income. On the other
 

hand, acute and widespread uncertainty clearly tend to retard economic
 

development, thus producing a long-run tendency for stability and growth
 

to be positively 	interrelated.
 

VI. 	Regional Pattern of the Impact upon Per Capita GNP of 

Social and Political Influences 

One of the tests of the validity of a relationship is the
 

consistency with 	which it appears in sub-samples of the larger population 

analyzed. Tables 2, 3 and h present the rotated factor matrices for per 

capita GNP together with series of social and political variables for
 

three regions: 	 Africa (Table 2), the Near East and Far East (Table 3),
 

and Latin America (Table h).*' It may immediately be seen that the over-all 

communality for 	per capita GNP in the three sub-samples is even larger than
 

for the full sample, ranging as it does from 71 to 80 percent. To obtain
 

"explanation" of variance in the small samples which is as good or better 

than that found in the large sample is a rather unusual finding which tends 

to support the reliability of the full sample results. 

In all three regional samples, the grouping of variables into 

(1) a factor representing the social aspects of industrialization and
 

i'-Variables showing little variation within a region (as indicated by 
regional standard deviation less than 1/3 the regional mean) have been 
eliminated from the regional sub-sample. The indicator of basic social 
organization was omitted on this score from the African and Latin American 
samples. Also omitted from the African sample was the indicator of
 
indigenous middle class. One country, Israel, was dropped from its sub
sample because its per cap-.ta GNP represented an extreme value for that
 
sample which could have distorted the results of the analysis.
 



TABLE 2 

Rotated Factor Matrix for Per Capita GNP
 
Together with 20 Social and Political Variables*
 

(27 African Countries) 

Political and Social Indicators Rotated Factor Loadings hi2 

I Fl F2 F3 F 4 (R2 ) 

1. Per Capita GNP -. 88 .04 .02 .13 .800 
2. Size of Traditional Agricultural Sector .73 -.20 -.36 -.31 .796 
3. Extent of Literacy .43 .21 .21 .724 
4. 
5. 
6. 

Extent of Mass Communication 
Degree of Modernization of Outlook 
Effectiveness of Democratic Institutions 

-.71 
-.27 

.17 

.22 
-3 

.01 

.30 
-.14 

-.17 
.36 
.02 

.929 

.775 

.776 
7. 
8. 

Freedom of Political Opposition and Press 
Degree of Factionalization of Political Parties 

.08 
-.24 

-. 
. 

1 -.26 
-..o4 

-.12 
.33 

.739 

.888 
9. 

10. 
11. 

Basis of Political Party System 
Strength of Labor Movement 
Degree of Administrative Efficiency 

-.12 
-.20 
-.31 

. 

.75 

. 

-.30 
.04 
.40 

.15 

.02 

.18 

.532 

.596 

.598 
12. 
13. 
14. 
15. 

Degree of Centralization of Political Power 
Strength of Traditional Elite 
Extent of Social Mobility 
Extent of Nationalism and Sense of National Unity 

-.36 
-.39 
.15 

-.22 

-
-.0 
.24 

-.26 

-.16 
-.7 

. 7 

.77 

.08 

.15 
-.43 
-.01 

.593 

.745 

.485 

.576 
16. 
17. 

Extent of Leadership Commitment to Development 
Extent of Government Participation in Economic Activity 

-.22 
-.25 

-.07 
-.18 

-776-
-71 

-.10 
.08 

.639 

.357 
18. 
19. 
20. 
21. 

Political Strength of the Military 
Extent of Stability of Political System 
Degree of Social Tension 
Degree of Cultural and Ethnic Homogeneity 

-.43 
.02 

-.28 
-.39 

-.33 
-.15 
.17 

-.16 

-.01 
.19 

-.04 
-.16 

*"S1i 
-.T3-
7 

0 

.675 

.743 

.817 

.456 

* Boxes indicate the factor to which each variable has been assigned. 



29TABLE 3 

Rotated Factor Matrix for Per Capita GNP 
Together with 22 Social and Political Variables* 

(25 Near Eastern and Far Eastern Countries) 

Political and Social Indicators 

1. GNP Per Capita 

2. Size of Traditional Agricultural Sector 

3. Character of Basic Social Organization 

4. Extent of Literacy 

5. Extent of Mass Communication 

6. Degree of Cultural and Ethnic Homogeneity 

7. Significance of Indigenous Middle Class 

8. Extent of Social Mobility 

9. Effectiveness of Democratic Institutions 


10. Freedom of Political Opposition and Press 

11. Degree of Factionalization of Political Parties 

12. Strength of Labor Movement 

13. Political Strength of the Military 

14. Degree of Centralization of Political Power 

15. Extent of Government Participation in Economic Activity 

16. Degree of Modernization of Outlook 

17. Extent of Leadership Commitment to Development 

18. Degree of Social Tension 

19. Extent of Stability of Political System 

20. Degree of Administrative Efficiency 

21. Extent of Nationalism and Sense of National Unity 
22. Strength of Traditional Elite 

23. Basis of Political Party System 


* Boxes indicate the factor to which each variable has been 

Fl 
Rotated 

F2 
Factor Loadings

F3 ~ (R2 ) 

.72 .1-7 -. 14 -. 03 .762 
-.77 .41 .17 -.29 .881 
.56 *- .35 .04 .58 .793 
.67 .38 -.15 .29 .655 
.2 .33 -.03 .25 .850 
.79 -.43 -.11 -.15 .831 
.70 .32 -.09 .37 .747 
.77 -. 03 -. 16 .38 .765 
.27 -. 26 .25 .926 
.31 . -.02 .25 .935 
.28 . .32 .54 .800 
.28 .3 -.11 .39 .639 

-.04 -. 61 .14 -.08 .688 
-.11 -- 7 -.07 -.18 .810 
-.00 -71 .18 .34 .654 
.40 .2 -. 2 .43 .882 
.08 .09 -.73 .49 .781 

-.23 .01 .7 .10 .714 
-.01 .19 -.92 -.05 .883 
.47 .33 - -X-- .51 .851 
.48 -.19-.I. 1 .871 

-.51 -.13 .09 0 .650 
.18 .52 .00 .658 

assigned 

-- Variables having loadings which are nearly the same in two factors are assigned to that factor 
to which they are judged to have the closest affinity. 



Rotated Factor Matrix for PerCapita Income
 
Together with 21 Social aud Political Variables*
 

(21 Latin American Countries)
 

Political and Social Indicators Rotated Factor Loadings 22 
Fl Fp F T F4 (R 1) 

1. GNP Per Capita 
 .62 .46 	 -.13
-.32 	 .706
 
2. Size of Traditional Agricultural Sector 	 -.81 -.29 .08 .08 .76C
 
3. Extent of Literacy 
 .87 .24 -.09 .17 .564. Extent of Mass Communication .71 .23 
 -.41 -.18 .761
 
5. Degree of Cultural and Ethnic Homogeneity 	 80 -.26 .15 -.14 .753

6. Significance of Indigenous Middle Class .59 .32 -. 24 -. 26 .581 
7. Effectiveness of Democratic Institutions 
 .52 .68 -. 27 -. 02 .814
8. Strength of Labor Movement 
 .23 .79 	 -.28
_.08 	 .771

9. Political Strength of the Military 
 -.17 -. 0 .24 .03 .577
0. Degree of Administrative Efficiency 
 .59 
 .60 -.38 -.04 .862
 

. Degree of Centralization of Power -.12 -.70 .31 .41 .770

2. Degree of Modernization of Outlook 
 .55 .70 -.05 -.20 .838
 
3. Extent of Social Mobility 	 -35 .74 .36 
 -. 04 .8084. Strength of Traditional Elite 
 -.07 -.87 -.22 .17 .841
 
5. Extent of Leadership Commitment to Development 	 .05 .83 
 -.27 -.03 .770
6. Extent of Stability of Political System 
 .52 -51"* .15 .31 .688
7. Degree of Social Tension 
 -.37 -.46** -.26 -.48 .647
8. Freedom of Political Opposition and Press 
 .45 .27 -. 2 .07 .799
 
9. Degree of Factionalization of Political Parties
_0. 	 .07 -.07
Basis of Political Party System 	 .00 -.82 .05 .677
.41 -.5 -.48 .671
 

21. Extent of Nationalism and Sense of National Unity .30 .19 	 -.82
-.06 	 .808
 
22. 	 Extent of Government Participation in Economic
 

Activity 
 .02 .19 .19 -.78 .681
 

*Boxes indicate the factor to which each variable has been assigned.

**Variables having loadings which are nearly the 
same in two factors are assigned to that factor to which
 

they are judged to have the closest affinity.
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(2) a factor (or factors) representing the extent of political westerniza

tion is broadly similar. The principal differences in the small sample
 

results lie, on the one hand, in variations in the relative weight of
 

political as distinct from the social factors and, on the other hand,
 

in the grouping into factors of the leadership and stability variables. 

These differences and the reasons for them will be discussed in detail below.
 

Africa
 

The results of the factor analysis for Africa are very similar
 

to those for the full sample. The grouping of variables into common 

factors is the same in all but two instances and the directions of the
 

relationships to per capita income are the same within three of the 

four factors. The interpretation of the forces which Factors I, II and
 

III represent, which was made in analyzing the full sample, appears to 

hold without important qualification for this subsample. Only Factor IV
 

(representing the character of social and political stability) shows
 

markedly different characteristics.
 

A principal distinctive feature of the African results is the
 

very large percent of intercountry variations in levels of development
 

explained by Factor I alone. In this region, intercountry differences 

in social structure and in degrees of modernization of education, 

communication and outlook account for more than three-quarters o2 cross

country variations in per capita GNP.* The explanation for this striking 

* 
As noted above, the indicators of character of basic social organization
 
and of the significance of indigenous middle class, both associated with
 
Factor I in the full sample, were omitted from the African subsample.
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weight of social influences lies in the concentration in Africa of countries
 

which are characterized by the predominance of preliterate communities. As
 

emphasized by Rostow, an essential prerequisite for successful economic
 

take-off is a social transformation characterized by the breakdown of
 

traditionalism, the spread of literacy, increased communication and
 

greater receptivity to modern ideas and techniques. The results of the
 

regional analysis underscore the fact that most African nations are still
 

in the pre-take-off stage of development in which traditional social
 

structures create the critical barriers to growth.
 

The degree of explanation offered by Factors II and III is
 

negligible and that contributed by Factor IV is less than 2 percent.
 

This lack of a significant relationship between the political characteris

tics summarized in these three factors and per capita income is probably
 

due to the fact that most African countries have not yet experienced the
 

minimal transformations of social institutions required for successful
 

westernization of political forms.
 

The character of the stability factor (IV) is yet another
 

distinctive feature of the African results. In this factor higher per
 

capita GNP levels are accompanied by more serious social tensions, greater
 

political instability, stronger military influence,* and less cultural
 

homogeneity.-* The negative association of short-run social and political
 

* The reason for the inclusion in this factor of the political strength
 
of the military is obvious, since increases in political tensions are
 
frequently generated by military coups.
 

, A test run of the African subsample omitting South Africa indicated
 
that the presence of the indicator of cultural homogeneity in the
 
stability factor results from the fact that South Africa, the African
 
country with the highest average income and highest score with respect to
 
degree of social tension, is also characterized by marked cultural hetero
geneity. When South Africa is omitted from the sample, the indicator of
 
cultural homogeneity is grouped in Factor I as in the full sample.
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stabilityi and income,!levels 'in Afr'ic obby arises in part becaus'e of 

7- .he tensions- and: unrest -created, by-the early- stag'es of econmic change 

during which traditional social structur'es, afid "norms ar .e being4 undermined 

and, tra6nformed". -o. 4

-~~~ ~Near East,-and Far East i4'44I144,
 
the resultsi of the 4factor
'~4~ analysis for .. the Near Ea'st .and-,,Far4 ' 

S$ East stroffgly-4 semblethe reut for the 74 -country sample. ,'As before~4 

Factor ,I is',the most important factor, associated wit difeenesil 

"~~'development levels'. The, grouping in this factor of the extent of'social4~i~ 

4'cb'ilimob (which 4 did'not appar -in" the "overall sml)is a lgcloe 

since' Factor I has been interpreted to represent the social and cultural 

~-~~changes accomp-anying 4industrializa'tion. As pre -modern social stutue 
' ~ 4y"' "~"are broken down, individual movement" between soilcass~types of 

~ ~ co-mmnity andu occupations becomes freer 4alfailUe the adaptation4 

of skills to' the requirements of economic~change. " ' - -- '-' 

Facto& IIL with one notable exception* contains the same"idctr 

of character 4 anid 4democracy of-party--system' as in4 the overall"sample. -By '-p-'

contrast with subsample, 

~Th 


----- < the'4African this fahctor accounts for a 4significanit-
- ex e~ i n 1.is'- 11'--~,4 t' 4~4 -4,-474 ". -'4,'-'4-

The ex ep-trionh is _thist4,pattecn asocarinsapr lieintho to4 
4'rtcua 
 ao-ss to.o thist~susme Athn-end of The slderhp i. 

thisaplearesveaotiri~es(thn44pwhih ed ~ncon~eGeely.lan 4Leba


-rwhich4have 4experte ne&4 fairly hyprd of indgenusl directed4~ 
west erizI aoio:'1nd mdnization (wit ~1i te if ayWestern "coloial rule4),

teecountri ea+huve ,beeri able to~raise tei e aiaicmsaoete' 
average f, thir~ regions wit imotat priateinige4 444an 

income~countries such as Aghaisan, In'and hich idn' wi,4hv igenous.' 
no-etr eiiu beliefs 4a'nd ti-ditions have hIlistorically tfinded to,. 

:codni4tzrie govar'nerts have tended to h'ainpe r se"verely b~oth ini'o-US-and 
f rvteetrrs. $~eg 



- 3h 

percent of unit variance in income levels. This greater importance of
 

forces of political westernization probably occurs because in the Near
 

East and Far East economic growth is less critically hindered by
 

traditional social structures than it is in i4frica.
 

Factor II.! in this sample groups together the two indicators of 

social and political. stability with three variables characterizing central 

government administrations. Associated i-.th higher per capita income 

levels are greater modernization of outlook, more leadership commitment
 

to economic development, better administrative efficiency, less social
 

tensi-.cn and more stability of political system. This particular pattern
 

of associations is a reasonable one in view of the well-known long-run
 

tendency for greater government efficiency and commitment to economic
 

modernization to promote economic growth. The reason that these ielation

ships between leadership and stability appear only in this sample may be 

due to the concentration in this subgroup of several higher-income countries 

in which social and political stability and fairly effective leadership 

date back a consid , raIe number of years. 

In Factor IV, higher per capita GNP is associated with more 

intense nationalism, weakened power of traditional elites and political 

party systems based on ideological and personalistic considerations 

rather than upon regional interests or mass-based appeals. The logic 

of these relationships is self-evident.- It should be noted, however, 

that the influence of these variables in explaining per capita income in 

the Near East and Far East is extremely small, if not negligible. 

- See p. 26 above for the discussion of the full sample. 

http:tensi-.cn
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Latin America
 

The results of the factor analysis for Latin America display
 

the most typically regional pattern of the three subsamples. While no
 

important differences emerge in the composition and absolute weight of
 

Factor I, the influences of political westernization assume a
 

distinctive regional aspect.
 

In Latin America, two factors, rather than one, represent the
 

impact of westernization. The first of these includes not only the
 

effectiveness of democratic institutions, strength of labor movement,
 

degree.of administrative efficiency and centralization of political power,
 

as in the full sample, but also indicators of leadership characteristics*
 

and of social and political stability. The fusion of these varied
 

elements into a single factor is probably the outcome of the longer
 

historical experience which Latin American countries have had with westernizing
 

influences.
 

The second of the political westernization factors, which alone
 

explains some 10 percent of the total unit variance of income per head,
 

is composed of three indicators of the degree of articulation of political
 

party systems (the freedom of political opposition and press, the
 

degree of factionalization and the predominant basis of political party
 

systems). The separation of this subset.of political variables into a
 

separate factor emphasizes the fact that they represent more sophisticated
 

forms of poitical articulation than the other political characteristics
 

* The extent of social mobility and the strength of traditional elite, 
included in this Factor, are indicators which express degree of access to 
leadership groups. The degree of modernization of outlook and the extent 
of leadership commi+nent to economic development indicate modernization 
of leadership. 

http:subset.of
http:degree.of
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incorporated in Factor II of this subgroup. 
The significant positive
 

association of GNP levels with this factor undoubtedly results from
 

the close relationship between degree of political articulation and
 

degree of urbanization and industrialization. To quote an expert on
 

Latin American political development,*
 

It is typical of Latin America that, with the exception of
 
the landowners and the Church, few interests arising in the
 
rural areas are capable of making themselves heard in
 
national politics. In the cities, however, ±nterest groups
 
form more readily and give voice to the demands of the
 
urbanized sectors of the population. Similarly, new
 
interests find organized expression in consequence of the
 
processes of restratification, secularization, and
 
commercialization.
 

Factor IV, which contributes insignificantly to the analysis,
 

groups together more intense nationalism with gTeater gvernment
 

participation in economic activity. This association was also found
 

in the overall sample.**
 

VII. Summary and Conclusion
 

In this paper, a systematic relationship was derived between
 

income per head and two aspects of socio-political change: the socio

cultural concomitants of the industrialization-urbanization process (Factor*I)
 

and the westernization of political institutions (Factor II).
 

* G.I, Blanksten, "The Politics of Latin America," in G.A. Almond and 
J.S. Coleman, Eds., Thle Politics of the Developing.Areas (Princeton, 
1960), p.477. 

**See page 26 above for a discussion of the rationale of this
 
association.
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The relationship expressed in Factor I indicates a strong tendency for
 

levels of economic development to be positively associated with the
 

extent of functional differentiation and integration of diverse social
 

units. A similarly significant positive association is evident in
 

Factor II between income levels and the degree of articulation and
 

westernization of political systems. In contrast, a rather weak
 

relationship appears between broad levels of development and indicators
 

summarizing the character of leadership and the degree of social and
 

political stability in the past decde (Factors III and IV).
 

The results of the regional studies support the findings of
 

the overall analysis. In addition, they indicate that the role of the
 

social aspects of the industrialization-urbanization process is 
over

whelmingly important for low income economies in which the absorptive
 

capacity is sharply limited by the inhibiting nature oi the social
 

structure. As the barriers to industrialization imposed by the social
 

institutions become w;aker, the importance of the forces summarized in
 

Factor I tends to decline.$ However, even among countries at higher stages
 

of evolution, the social variables remain the most important element in
 

the explanation of intercuntry differences in per capita GNP.
 

Another feature of the regional analyses is the systematic
 

pattern of variation in the significance cC the factor representing the
 

forces of political westernization. At the early stages, Factor II is
 

of negligible importance; it assumes increasing relevance as social
 

institutions become more adaptable to the requirements of economic growth.
 

This association between more democratic and better articulated and
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integrated political systems, 
on the one hand, and levels of economic
 

development, on the other, probably arises because the evolution of
 

more sophisticated political institutions requires fundamental changes
 

in mentality characteristic of Western thought patterns. The
 

participant style of life typical of Western culture tends to generate
 

a capacity to adapt existing institutional frameworks to continual
 

economic and social change. This malleability of social structure is
 

essential to industrialization and to successful entrepreneurial activity.
 

In interpreting the results of this investigation, it is
 

important to bear in mind that the relationships found between levels of
 

economic development and differences in social and political structure
 

are neither caused nor causal. 
Rather they reflect the interaction of an
 

integrated system of institutional and behavioral change which underlies
 

the process of economic development. As emphasized earlier by one of
 

the authors,*
 

The phenomenon of underdevelopment must be understood...
 
in the context of the entire complex of interrelationships
 
that characterize the economic and social life of the
 
community.
 

The degree of intimate interrelationship, found in this analysis
 

between the economic and noneconomic concomitants of a country's
 

historical evolution is rather surprising. It lends support to the views,
 

long held by development economists, that, in the last analysis, the
 

purely economic performance of a community is strongly conditioned by
 

the social and political setting in which economic activity takes place.
 

It would appear that the splitting off of "homo economicus" into a
 

* Irma Adelman, Theories of Economic Growth and Development
 

(Stanford, Calif., 1961), P.145.
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separate analytic entity, a common procedure since Adam Smith in 

theorizing about growth in advanced economies, is much less suited to 

countries which have not yet made the transition to self-sustained 

economic growth. 
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APPENDIX A 

Definition of Variables and List of Countries 

The following table lists the countries included in the sample 
used in the factor analysis: 

Table A-1
 

List of Countries in Sample
 

Name of Country
 

1. Afghanistan 26. Honduras 51. Paraguay
 
2. Algeria 27. India 52. Peru
 
3. Argentina 28. Indonesia 5.. Philippines
 
h. Bolivia 29. Iran 5)4. No. Rhodesia 
5. Brazil 30. Iraq 55. So. Rhodesia
 
6. Burma 31. Israel 56. Nyasaland 
7. Cambodia 32. Ivory Coast 57. Senegal
 
8. Cameronn 33. Jamaica 58. Sierra Leone 
9. Ceylon 3h. Japan 59. Somalia 

10. Chad 35. Jordan 60. South Africa 
i1, Chile 36. Kenya 61. Sudan 
12. Taiwan 37. South Korea 62. Surinam 
13. Colombia 38. Laos 63. Syria
 
14. Costa Rica 39. Lebanon 64. Tanganyika
 
15. Cyprus 40. Liberia 65. Thailand
 
16. Dahomey hi. Libya 66. Trinidad
 
17. Dominican Republic h2. Malagasy 67. Tunisia 
18. Ecuador h3. Mexico 68. Turkey 
19. El Salvador 44. Morocco 69. Uganda
 
20. Ethiopia 45. Nepal 70. Egypt
 
21. Gabon 46. Nicaragua 71. Uruguay
 
22. Ghana 47. Niger 72. Venezuela
 
23. Greece 48. Nigeria 73. South Vietnam
 
24. Guatemala 49. Pakistan 74. Yemen
 
25. Guinea 50. Panama
 

7 
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1. Scoring of Less-Developed Countries with Respect
 
to Per Capita GNP
 

The score which each country is given with respect to this
 
indicator is the value of its per capita GNP in 1961, as reported iyt:

"84 Underdeveloped Countries 
- Two Thirds World Population Qrouped

According to Estimated Annual Per Capita Income (U.S. Dollar Equiva
lents)" issued by the Agency for International Developimnt, Statistics
 
and Reports Division, April 1963.
 

Adelman/Morris, 5/l/64
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2. Classification of Less-Developed Countries by
 
Size of Traditional Agricultural Sector 

This classification indicates the proportion of the population 
of less-developed countries engaged in traditional subsistence agriculture
 
in which production is largely for self-contained indigenous communities 
and marketing of surpluses of incidental importance. Both modern 
commercial agriculture and indigenous cash-crop agriculture aro excluded. 

Four principal categories of less-developed countries are
 
distinguished. Where a country falls within 5 perentage points of a 
classification limit, an appropriate plus or minus classification has
 
been assigned.
 

A. Count-es having 80% or more of their population in the
 
traditional sector.
 

B. Countries having from 55 to 79% of their population in the
 
traditional sector.
 

C. Countries having from 25 to 54% of their population in the
 
traditional sector.
 

D. Countries having less than 25% of their population in the
 
traditional sector.
 

Adelman/Morris, 5/l/64 

Api 



3. 	Classification of Less-Developed Countries by
 
Character of Basic Social Organization
 

This classification is based upon the predominant character of
 
a less-developed country's basic social organization.
 

Three principal categories are distinguished. In category A 
are countries in which the predominant form of basic social organization 
is the immediate family group. Countries in this category with population 
subgroups having extended kinship or tribal systems are classified A-. 

In category B are countries in which the predominant form of
 
social organization is the extended family or the clan. Countries in
 
this group having important tribal sectors are classified B-.
 

In category C are countries in which strong tribal allegiances
 
are widespread. Where these allegiances are very strong throughout the
 
nation, the country is classified C-. However, where important rural as
 
well as urban areas are experiencing marked weakening of tribal ties,
 
the country is classified C+.
 

Adelman/Morris, 5/l/64 
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4. Classification of Less-Developed Countries by
 
Extent of Literacy
 

This classification groups countries by the percentage of
 
population (aged 15 and over) which is literate.
 

Four principal categories are distinguished: countries in 
which at least 65 percent of the population are literate are classified A; 
countries in which at least 35 percent, but under 65 percent, of the 
population are literate are classified B; countries in which over 15 and 
under 35 percent of the population are literate are classified C; and 
countries in which 15 percent or less of the population are literate are 
classified P. 

Gradations within the principal categories are differentiated
 
as indicated below:
 

Classification Percentage Literate 

A+ over 85 
A 75-85 
A- 65-74 

B+ 55-64 
B 45-5L 
B- 35-44 

C+ 30-34 
C 23-29 
C- 16-22 

D+ 11-15 
D 6-10 
D- under 6 

Adelman/Morris, 5/1/64
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5. 	Classification of Less-Developed Countries According to
 
the E.:tent of Mass Com;7unication
 

This classification is desiried to indicate the prevalence of
 
mass media of communication in less-dveloped countries. It is based
 
upon a composite measure of newspaper circulation and of radios in use,
 
in which the former is given the greater weight.
 

Classification of a country depends upon the deciles within
 
which it falls in the radio and newspaper series when all countries
 
for which data are available are ranked. The following table
 
summarizes tha 	basis for classification:
 

Cap. Deciles of Newspaper 

Classification Circulation 


A+ II 

A II 

A III 

A- IV 


B+ V 

B V 

B- VI 

B- VII 


C+ VI 

C+ VII 

C+ VIII 

C VII 

C- VII 

C- VIII 

C-	 IX 

C-	 X 


D+ VIII 

D+ IX 

D 	 IX 

D-	 X 


Case Deciles of Radios
 
Licensed or in Use
 

II or III
 
IV
 

III or IV
 
III or IV or V
 

III or IV or V
 
VI
 

V or VI or VII
 
V
 

VIII
 
V or VI or VII
 

V
 
VIII
 
IX
 

VII or VIII or IX
 
VI
 
V
 

X
 
VIII or IX or X
 

X
 
IX or X
 

Adelman/Morris, 5/1/54 
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6. 	Classification of Less-Developed Countries by
 
Degree of Cultural and Ethnic Homogeneity
 

This classification is based-upon a composite measure of
 
linguistic, racial and religious homogeneity in which linguistic
 
homogeneity is the most heavily weighted and religious homogeneity
 
the least heavily weighted.
 

Four principal categories are distinguished:
 

A. Countries in which over 85% of the people speak the same
 
language and in which over 70% are of the same race,
 

B. Countries in which over 70% of the population speak the
 
same language, but in which less than 70% of the population are of the
 
same race.
 

C. Countries in which 51-70% of the population speak the
 
same language.
 

D. Countries in which less than 51% of the population speak
 
the same language.
 

Gradations within Categories A, B, C and D are determined by the
 

extent of racial and religious homogeneity, as is shown below in tabular ferm.
 

Language Race 	 Religion
 

A+-
 over 85% over 90% homogeneous
 
A over 85% over 90% heterogeneous
 
A over 85% 70-90% homogeneous
 

B+ over 85% 70-90% heterogeneous
 
B+ over 85% 51-70% homogeneous
 
B over 85% 51-70% heterogeneous
 
B over 85% under 51% homogeneous or heterogeneous
 
B 70-85% over 90% homogeneous or heterogeneous
 
B- 70-85% under 90% homogeneous or heterogeneous
 

C+ 51-70% over 90% homogeneous
 
C 51-70% over 90% heterogeneous
 
C 51-70% 70-90% homogeneous or heterogeneous
 
C- 51-70% under 70% homogeneous or heterogeneous
 

D+ under 51% over 90% homogeneous
 
D under 51% over 90% heterogeneous
 
D under 51% 70-90% homogeneous or heterogeneous
 
D- under 51% under 70% homogeneous or heterogeneous
 

Adelman/Morris, 5/1/64 
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7. Classification of Less-Developed Countries by Significance
 
of Indigenous Middle Class (1957-62)
 

This classification is based upon the size and importance of the
 
indigenous middle class in less-developed countries. Middle class is inter
preted to include entrepreneurs, and managerial, technical, administrative,
 
commercial and banking employees.
 

Four principal categories of less-developed countries are
 
distinguished:
 

A. Countries having relatively strong indigenous middle classes
 
of at least moderate political importance. These countries generally have
 
at least 20% of their active male population in commerce, banking, or
 
insurance, or in technical, professional, managerial, administrative or
 
clerical employments. All countries having over 60 percent of their labor
 
force in the nonagricultural sector are included in this category.
 

B. Countries having small but growing indigenous middle classes.
 
These countries generally have at least 10% of their active male popula
tions in commerce, banking or insurance or in technical, professional,
 
managerial, administrative or clerical employments. Some of them have
 
expatriate commercial and entrepreneurial elements but these elements are
 
less important than the indigenous middle class.
 

C. Countries in which a non-indigenous entrepreneurial,

commercial, and technical class predominates over a very small or
 
negligible indigenous middle class. Countries in this catogoryin:.khich
 
the indigenous middle class is clearly growing rapidly are classified C+.
 

D. Countries in which the indigenous middle class is very small
 
or negligible, and in ;.hich there is not an important non-indigenous 
entrepreneurial, commercial and technical class. Countries in this
 
category generally have less than 10% of their active male populations
 
in commerce, banking or insurance or in technical, professional, managerial,

administrative or clerical employments. All countries havin7 more than 
90% of their populations in a-:riculture are included in this category. 
Countries in which 5 percent or less of the population are outside 
agriculture are classified D-.
 

Adelman/Morris, 5/1/64 
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8. 	Classification of Less-Developed Countries by
 
Degree of Modernization (1957-62)
 

This classification is a composite measure of the degree of
 
modernization of outlook of educated urban groups and of the extent to
 
which programs of political and economic modernization have gained the
 
support of rural and urban population.
 

Three principal categories of less-developed countries are
 
distinguished:
 

A. Countries in which the outlook of the urban educated
 
population is significantly modernized and in which political and
 
economic modernization have gained significant support among both the 
urban and rural populations. 

B. Countries in which the outlook of the urban educated 
population is significantly modernized but in which political and
 
economic modernization have not gained significant support among the
 
rural population. 

C. Countries in which the outlook of the educated urban
 
sector may be partially, but is not significantly, modernized and in
 
which modernization programs, if they exist, have gained relatively
 
little support among either the urban or rural populations.
 

Adelman/Morris, 5/1/64 
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. . Classification of Less-Developed Countries
 
by Extent of Social Mobility (1957-62)
 

This classification is based upon a composite measure of several
 
aspects of social mibility, including the extent of racial or cultural
 
barriers to mobility, the extent of educational opportunity, and access
 
to membership in the leadership elite.
 

Four principal categoris are distinguished:
 

Countries in Category A are those in which (1) access to the
 
leadership group is non-elitist (i.e., not limited to a particular social
 
or political group), (2) there are no prohibitive racial or cultural
 
barriers to economic and social advancement affecting important segments
 
of the population, and (3) 25% or more of school-age children (5-19) are
 
in school. Countries in this group are classified A if over 40% of
 
school-age children are in school; they are classified A- if from 25%
 
to 40% are in school.
 

Countries in Category B are those in which 25% or more of §ohcol
age children (5-19) are in school and in which there are no prohibitive
 
racial or cultural barriers to mobility; but in which access to the
 
leadership group is elitist (i.e., confined to a particular racial, social
 
or ideological stratum) or moderately elitist (i.e., largely so confined).
 
B+ countries have over 40% of school-age children in school and moderately
 
elitist leadership; B- countries have from 25 to 40% of school-age children
 
in school and elitist leadership. The remainder of the countries in hbis
 
group are classified B.
 

Countries in Category C have no prohibitive racial or cultural
 
barriers to advancement, but they are distinguished from countries in
 
Categories A and B by very limited access to education; less than 25%
 
of school-age children (5-19) are in school. Graduations within Category C
 
are made according to access to membership in the leadership elite: C+
 
countries have non-elitist leadership groups; C countries have moderatdly
 
elitist groups, and C- countries have elitist leadership groups.
 

Countries in Category D are disting4shed from those in Categories
 
A, B and C by prohibitive racial or cultural barriers to social and economic
 
advancement affecting important segments of their populations.
 

Adelman/Morris 5/l/64.
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:.Q.; Classification of Less-Developed Countries by
Effectiveness of Democratic Institutions and Practices 

During the Period 1957-1962 

This classification of less-developed countries is based upon
 
a composite measure of several aspects of the strength of democratic
 
ihstitutions: the existence and effectiveness of political parties and
 
parliamentary forms, the-extent of voter participation in elections, and
 
the stability and continuity of democratic institutions.
 

Four principal categories of less-developed countries are
 
distinguished:
 

A. Countries characterized by quite well-established democratic
 
institutions! at least two-political parties operated effectively; political

parties were free to oppose the government; and at least 30% of the voting
age population participated in national elections. Countries in this 
catagory having over 70% voter participation are classified A + ; those
 
having30-40% voter participation are classified A-.
 

B. Countries in which democratic parliamentary institutions 
operated fairly effectively but in which their effectiveness was restricted,
 
by low voter participation, constraints upon opposition parties, instability

of party system or inexperience with democratic forms.
 

C. Countries in which democratic parliamentary institutions
 
operated over some part of the period 1957-1962, but in which they gave

evidence of marked instability or weakness. This category includes countries 
in which parliamentary forms were only recently established or were suspended
at some time during the period 1957-1962. Countries with only a single

effective political party, in which opposition was permitted over part

of the period, or in which the internal organization of the party was fairly

democratic, are classified C -.
 

D. Countries in which there was little or no effedtive practice

of institutional democracy during the period 1957-1962. 
Countries in which 
all political parties were banned or ineffective during most ar all of the 
period 1957-1962 are classified D -. 

Adelman/Morris. 5/1/64
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11. Classification of Less-Developed Countries byDegree
 
of Freedom of Political Opposition and Press During the
 

Period 1957-1962
 

This classification is a composite measure of the degree of
 
.freedom of political opposition and of the degree of freedom of domestic
 
press, in which the former is given the greater weight.
 

Three principal categories of less-developed countries are
 
distinguished:
 

A. Countries in which political parties (other than extremist
 
ones opposing constitutional forms of government) were free to organize,
 
operate and oppose the government throughout all or almost all of the
 
period 1957-1962. Countries in this category in which domestic freedom
 
of the press was somewhat restricted or intermittent are classified A-.
 

B. Countries in which political parties, while generally free
 
'to organize, were limited in their political activities and in their
 
freedom to oppose the government. These restrictions may have operated
 
over only part of the 1957-62 period. Countries in this category in
 
which domestic~freedoTi of thepress was restricted or intermittent are
 
classified B-.
 

C. Countries in which political parties were limitedto -nn
political activities or in which political opposition to the governmdnt
 
was banned. Countries in which political opposition was barined and in 
wldch domestic freedom of the press was absent are classified C-.
 

,delman/morris, 5/1/64 
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12.Classification of Less-Developed Countries by
 
Degree of Factionalization of Political Parties
 

This classification groups countries according to the number
 
of political parties operating in the period 1957-1962. In some
 
countries in which changes in political system occurred during 1957
1962, the classification is based upon a briefer subperiod.
 

Four principal categories are distinguished:
 

A. Countries in which there are more than two reasonably
 
effective political parties, between at least two of which rotation or
 
sharing of government control may reasonably be expected.
 

B. Countries in which there are two reasonably effective 
political parties. If there is reasonable expectation that control of 
the government will rotate between the two parties, the country is 
classified B+. If one of the two parties is unable to win a majority 
but nevertheless has significant power, the country is classified B. 
If one of the two parties is ineffective at the national level, but
 
nevertheless retains its identity in elections, the country is
 
classified B-. 

C. Countries in which there is only ohe political party and 
in which all others are non-existent, banned, or adjuncts to the 
dominant party. 

w D. Countries in which there &re no political parties or in
 

which all parties are illegal or ineffective. 

Adelman/Morris, 5/1/64 



.13. Classification of Less-Developed Countries by 
Predominant Basis of Political Party System During the Period 

1957-1962 

This classification groups less-developed countries by the pre
dominant character of their political party systems during the period
 
1957-1962. Where political parties operated over only part of the period,
 
classifications are based upon shorter subperiods.
 

A. Countries having par'ty systems characterized by significant 
class or ideological orientation, among other things. Countries having 
a mixture of both important ideological and important personalistic 
elements are classified A -. 

R. Countries in which political parties were highly personalistic
 
rather than doctrinal or nationalistic. Party systems in these countries
 
may have been characterized by extensive political opportunism. Countries
 
in which political parties combined significant personalistic and ethnic or
 
regional elements are classified B -.
 

C. Countries in which the principal basis of political parties was
 
regional, ethnic or religious groupings of the population.
 

D. Countries in which The dominant party was a national unity party 
not having a predominantly class or ideological orientation. 

E. Countries in which there were no effective political parties, 
or in which all political parties were banned, for more than three years of 
the period 1957-1962. 

Adelman/Morris 5/i/64. 
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14. Classification of Less-Developed Countries by Strength
 
of Labor Movemnet (1957-62)
 

This classification groups countries according to the strength
 
of their labor movements. Weight is given to several aspects to lator
 
strength, including extent of political power, degree of independence from
 
government restrictions and extent of popular support.
 

Four principal categories of less-developed countries are
 
distinguished:
 

A. Countries which have well-established active labor movements
 
having considerable popular support (judged by the standards of less-developed

countries), considerable independeht political power and significant freedom
 
to oppose the government. The labor movement, through substantially inde
pendent, may well be allied with one or more political parties. Countries
 
in this category which have a very small industrial labor force, i.e., 30%
 
or less of their labor force in the non-agricultural sector, are classified
 
A-

B. Countries which have fairly well-established labor movements
 
with moderate political power which may have restricted freedom to oppose
 
the goveinment. Political parties in these countries may tend to dominate
 
the labor movement; however, countries having only one political party in
 
which the single party dominates the labor movement are excluded from this
 
category. Countries in this category which have a very small industrial
 
labor force are classified B -. 

C. Countries in which a fairly well-established labor moVement is
 
either government sponsored or seriously restricted in its activities by the
 
government. This category includes countries having only one political party 
which dominates the labor movement. Countries in this category which have 
a oexry small industrial labor force arc classified C -. 

D. Countries in which labor movements are negligible or, in effect,
 
proscribed. Countries having very small independent labor movements of 
negligible political influence are classified D+. Countries in which labor 
organization is banned completely are classified D -. 

Adelman/Morris 5/l/64.
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15. Classification of Less-Developed Countries by
 

Political Strength of the Military (1957-62) 

This classification depends upon the extent to which the military

either controls political systems in less-developed countries or is a
 
significant influence in civilian regimes.
 

Three principal categories are distinguished:
 

A. Countries in which the military was in direct political control 
over some otVheperid'195762. If the military was in direct control over 
the entire period, the country is classified A+. If the military controlled 
the country for only one or two years of the period, it is classified A -. 

B. Countries in which the military was an important political
influence but was not in direct political control over most of the period
1957-62. Countries in which the tie between the military and the governmunt
in control was very close are classified B+. Those in which military

influence was significant over only part of the period 1957-62 are classified 
B -. 

C. Countries in which the military has little or no political role. 

Adelman/Morris 5/l/6h. 7/ 
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16' Classification of Less-Developed Countries by Degree of
 
Administrative Efficiency During the Period 1957-1962
 

This classification is based upon several aspects of efficiency

of administration in less-developed countries: including the degree of
 
permanence and training of administrators, the extent to which corruption 
interferes with government functioning, the extent to which bureaucratic
 
inefficiency and incompetence hamper government functioning, and the 
extent to which instability of policy at higher levels of administration
 
promotes inefficiency. When the quality of administrative efficiency

changed noticeably over the 1957-62 period, greater weight has been 
given to more recent years.
 

Three principal categories of less-developed countries are 
distinguished:
 

A. Countries in which public administration was relatively

efficient: these countries had relatively trained civil services and
 
did not suffer from instability of policy at higher administrative levels;
 
corruption was not common, and bureaucratic inefficiency was less marked
 
than in most less-developed countries.
 

B. Countries in which public administration was marked by

considerable bureauoratic inefficiency, but-in which there was, neverthe
less, some kind of a permanent body of administrators. Corruption may
 
have been common, and there may have been moderate instability of policy
 
at higher levels of administration, but these phenomena did not operate

to the point where they seriously interfered with government functioning.
 

C. Countries in which public administration was characterized
 
by extreme bureaucratic inefficiency and/or widespread corruption and/or
 
serious instability of policy at higher administrative levels. Countries 
in which all three of these phenomena prevailed are classified C -. 
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17. 	Classification of Less-Developed Countries by Degree of
 
Centralization of Political Power During the Period 1957-1962
 

This classification is based upon several related aspects of
 
the centralization of political power: the degree of concentration of
 
power in the hands of central government; the extent of repression used
 
in carrying out central government decisions; the effectiveness of
 
central government control over the country; and the effectiveness of
 
local and regional government institutions.
 

Four principal categories of degree of centralization are
 
distinguished:
 

A. Countries having highly centralized authoritarian govern
ments, in which most major decisions were referred to the central executive,
 
central government control was effective throughout most of the country,
 

.
and regional and local government authorities had little significant ,
 
political power. Repression of opposition by the central government was
 
common.
 

B. Countries having highly centralized governments, effective
 
control by central government throughout most of the country, and weakness
 
of local and regional government institutions, but which are distinguished
 
from countries in category A by the absence of marked measures of repression
 
by central governments.
 

C. Countries characterized by centralization of government
 
authority without marked repression of oppcsition, in which, however,
 
central governments did not maintain effective administrative control
 
throughout important parts of the country. Local village or tribal
 
authorities continued to be the key administrative units in many areas. 

D. Countries characterized by movement toward administrative
 
decentralization of political power. Central governments may have
 
continued strong, but decentralized national, regional or local govern
ment authorities had, or were gaining, significant politi6al power.
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Classification of Less-Developed Countries by Strength
 
of Traditional Elites During the Period 1957-1962,.. 

This classification groups less-developed countries according
 
to the political strength of traditionally-oriented elites in the period
 
1957-1962. These elites may have been land-holding, government,
 
religious or military elites who were in favor of preserving existing
 
political, social and economic systems. 

Three principal categories of less-developed countries are
 
distinguished: 

A. Countries in which the traditional and/or traditionally
oriented elites were politically dominant over the greater part of the 
period 1957-1962. Countries in which feudal-type landed aristocracies 
were in complete control are classified A+. Those having no important
 
landed aristocracies, but in which controlling elites exhibited clearly
 
traditional attitudes are classified A-.
 

B. Countries in which traditionally-oriented national or
 
colonial elites had moderate political influence over a. important
 
part of the period 1957-1962; rising commercial and industrial groups, 
or modernizing military leaders or civil servants had growing political 
power in these countries. Countries in which these latter groups were 
or became more influential than the traditional elites during the period 
are classified B-.
 

C. Countries in which traditionally-oriented elites had little
 
or no political power over most of the period 1957-1962. This category
 
includes countries in which modernizing colonial regimes were succeeded
 
by modernizing nationalist governments. Countries in which traditional
 
elites were specifically or forceably excluded from political activity
 
over most of the period are classified C-.
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,2O1.Classification of Less-Developed Countries by Extent of 
Nationalism and Sense of National Unity During the Period 1957-1962 

This classification is a composite measure of the intensity of
 
nationalism and of the extent of the sense of national unity over the period
 
1957-1962.
 

Four principal categories are distinguished:
 

A. Countries which are marked by both a strong sense of national
 
unity and the strong assertion by their leaders of political, economic and
 
spiritual independence.
 

B. Countries whose leaders assert strong political, economic and
 
spiritual nationalism, but which are characterized by only a moderate or
 
limited sense of national unity; that is, in which important segments of
 
the population do not share the nationalistic sentiments of the ruling
 
group.
 

C. Countries which are characterized by a moderate or fairly well
 
developed sense of national uniy., but whose leaders do not assert extreme
 
natiqhalistic sentiments.
 

D. Countries which show little or no overall national unity. 
Although there may be growing nationalism among members of a significant 
political, cultural or racial group, the national leadership group does
 
not practice strongly nationalistic policies.
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Classification of Less-Developed Countries by
Degree of Commitment of Leadership to 'Promoting
Economic Development During the Period 1957-1962 

This classification is based upon the strength and effectiveness
 
of leadership commitment to economic development over the period 1957

" 
"1962. Greater weight is given to the strength of leadership commitment
 
than to actual leadership achievement.
 

Three principal categories of less-developed countries Are
 
distingui shed:
 

A. Countries in which governments exhibited strong and effective

commitment to economic development. These countries practiced some form of
reasonably effective development planning. Countries characterized by strong
verbal commitment and considerable planning effort, but in which leadership
had only moderate success in gaining support for its prgrams are classified 
A-.
 

C. Countries which had a definite commitment to development as
evidenced by an official development plan or a government planning group,

but in which planning efforts were very recent, unrealistic and/or poorly

executed. Countries in which administrative or paper commitments to

planning were carried out to only a small degree are classified B-.
 

C. Countries which had little or no leadership commitment to
development. These countries had neither development plans nor government

planning groups, although 
 their leaders may have made statements of their
 
intentions to plan.
 



A-.
 

i.Classification of Less-Developed Countries by Extent of
 
Dovernment: Participation in Economic £ tity During the Period 1957-1962
 

This classification is a composite measure of two aspect9 of govern
ment participation in economic life: the extent of direct economic activity


.by the government and the extent to which government policy prumoted private

.:economic activity.
 

Four principal categories of less-developed countries are
 
•distinguished: 

A. Countries in which the sector which was 
owned,or wholly controlled 
by: the-government was small compared with the private non-agricultural sector,
and in which the policy of the government was not to hinder the growth of 
private enterprise. 

B. Countries in which the sector which was owned:or wholly controlled-by the-government was small compared with the private non-agricultural sector, 
and in which government policy hampered either the indigenous or foreign
 
private sectors.
 

C. Countries in which.the sector which was owned or wholly controlled
 
..by the government was large compared with the private non-Akticulttral sector,
 
and in which the policy of the government was not to hinder the growth of
 

--private .enterprise. 

D. Countries in which the sector which was owned ,br whojly controlled 
by the government was large compared with the private non-agricultural sector,
and in which government policy hampered either'.the indigenous or foreign'private 
sectors.
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Classification of Less-Developed Countries by Degree
 
of Social Tension Duriag -the Period 1957-J962 

This classification is'baed upon the degree of sooial tension
 
:prevailing during 1957-1962 as a result of class, cultural, racial or
 
'tribal frictions.
 

Three principal categories of countries are distinguished:
 

A. Countries which were suffering marked social tensions accompanied
 
.by considerable violence and social instability arising from interracial, inter
tribal, interreligious or intercultural tension, or from unrest associated
 
ith the breakdown of traditional values.
 

B. Countries characterized by important overt social tensions
 
possibly accompanied by some violence. These tensions may have arisen
 
from any of the sources mentioned in category A. Countries experiencing
 
c*casiondl or even frequent small-scale violence are classified B+.
 

C. Countries characterized by .insignificntorlmoderate social
 
tensiona, in which, however, there were very few or no 'overt signs of such
 
tonsids .:during the period 1957-1962.
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...-..... Classification ofLess-Developed Countries by Extent of 
Stability of Political System During the Period 1957-1962
 

Thip classification groups countries according to the stability 
of their political systems over the period 1957-1962. The degree of 
a ba 1ity is judged by the frequency of changes in ruling party, the 
Xrequency and violence of coups, the extent of political subversion and 
,doueatic violence, and the effectiveness of internal security. 

Three principal categories are distinguished:
 

A. Countries characterized by reasonably stable political systems, 
judged'by the standards of less-developed countries, and by reasonably effective 
internal security. These countries hive forms of government which are relltively 
stable. 

B. Comutries characterized by moderate instability of their pqitical 
systems without, however, much domestic violence. They may be subject to 
frequent non-violent changes in political system, marked internal political 
antagonisms or.agnificant Communist subversion. The internal security of the 
bont;. Is not, however, seriously threatened. Countries with considerable 
cdntindtty in form of government combined with sporadic domestic-rvzence 
which does not 'however seriously threaten internal security are classified B-. 

C. Countries characterized by considerable instability of political 
system marked by violent coups, violent domestic outbreaks and/or localized 
insurrections which are not, however, widespread or of long duration. Most 
of these countries show relatively high rates of deaths from domestic violence. 
Countries are classified C- if they are characterized by marked, widespread
and continuing absence of effective government control over the country. 
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APPENDIX B
 

The Technique of Factor Analysis
 

A. The Statistical Model
 

Let x be the ith variable and xii the value assumed by the ith variable on
 

the jth observation. (i - 1, ... , n and j = I, ....N).
 

As pointed out above, it 
is the purpose of factor analysis to represent each 

variable x, as a linear combination of several underlying factors. If we denote 

the m common factors by Fc and the n unique factors by Ui the basic postulate
 

of factor analysis is that
 

(1) xi = ailF, / ai2 F2 Y ... 9 aimFm 9 biUi ciEli 

where is a random error term. Factor analysis can thus be Interpreted as
 

a regression of the observed x I on the unobserved common factors Fc 
and on a
 

specific factor. 
A major purpose of factor analysis is to determine the
 

coefficients ail, ...p aim of the common factors.*
 

It is appaent from equation (1) that the system as it stands is
 

underdetermined, inasmuch as 
it contains more parameters than observations
 

regardless of the number of observations taken. It is therefore necessary to
 

introduce some additional postulates in order to evaluate the aic. 
 It is
 

usual to assume in this connection that:
 

(a) the unique factors are uncorrelated with the common factors
 

and with the error terms;
 

(b) the common factors are uncorrelated with the errors;
 

(c) the common factors, the unique factors and the errors are
 

independent among themselves; and that
 

(d) xi, Fc, Ui and Ei have unit variances. 

* The contribution of the unique factor can then be evaluated as a residual.
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While the raw data of a factor analysis are the values of the
 

statistical variables xj, it is customary to reduce these data to a set of 

correlation coefficients among the observed variables before a factor analysis 

is undertaken. In view of assumptions (a)-'d) above, the correlation between 

= 1, 2, ..., n) can be written asany two vartables xI and xk (ik 


(2) rik = nil nkk/ a12 ak2 ... / km 

for i ;Ak, and as 

(3) r2 2 2 a 2 b2 2
 
i( "ail7 ai2 .... im b e'I 

for i = k. 

In (3) a2 represents the contribution of the factor F to the total 
ic
 

the role of the unique factor and c2 
x~, bi indicatef
standardized variance Of 


the contribution of the error term.
 

Psychologists refer to
 
2 22 

2
 
ai 

as the "communality" of the variable xi . The communality of a variable 

indicates the extent to which the common factors account for the total unit 

variance of the variable. The communality in factor analysis is thus analagous
 

to the value of the coeflicient of multiple determination, R2in regression
 

analysis. (b2 7C)* are called the "uniqueness" of the variable; the unique

ness represents the extent tc which common factors fail to account for the
 

variance of x, .
 

As pointed out in the introductory discussion, the basic purpose of
 

factor analysis is to derive a simpler representation of the apparent inter

actions among the original variables in the study. In other words, it is
 

(4) hi = 2 a
 

b2 is known as the "spocificity" of xi and ci2 as the "unreliability" of xi. 

/ 
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desired to represent the xij by a number of common factors m smaller than the 

number n of original variables x. Geometrically, this is equivalent to
 

finding the coordinates of an a-dimensional subapace of the original n-dimensional 

space in which to express the points representing the N sample countries. The 

method used In this study to extract factor patterns is based upon taking the 

principal axes of the n-dimensional ellipsoids which are the loci of the 

clusters of points of uniform frequency density as reference axes for the new 

u-dimensional space. 

Algebraically, the complexity of the factor pattern (i.e., the number 

of factors, m, included in the model) is equal to the rank of the matrix of 

observed values X = (xij) (I = 1, ... , n; j 0 It ... , N). However, since the 

rank of the matrix of observed values is equal to the rank of the correlation 

matrix, the factor pattern can also be found from the correlation matrix 

R = (rik) (i, k a 1, ... , n) 

instead. When the correlation matrix contains ones in the diagonal, its rank 

Is usually n and the variables would then be describable in terms of not less 

than n factors. Since it is desired to express the n variables in terms of 

less than n common factors, a factor pattern of the requisite form can be 

obtained by substituting for correlation matrix R a correlation matrix R* with 

2the ri 1 - 1 on the diagonal replaced by the communalities hi. That is, 

1 12 13 ln 

2 
r91 h2 r2 3 .... r2n 

= r3 1 r32 .... r3n 

* 2
ra . . .... . .. h 

The rank of R* is generally less than n. 
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The factor pattern to be determined may now be represented by:
 

(6) li -- a 1 lF1 * . . + a pFp + .... + a mFm + cEi (I = 1, .. n) 

with the unique factor omitted. 
The asterisk in (6) Indicates that the value
 

of the ith variable is that estimated from its factor pattern rather than the
 

actual value. 
 Successive factors are extracted in order of decreasing contri

bution to the total communality.
 

B. Estimation of the Factor Pattern*
 

To select the first factor coefficients a l we let:
 

X X aI a11 

X anl 
n
 

The first factor F1 is defined as the normalized* linear combination 

of X, which accounts for the maximal variance. Thus, we write 

(7) F 1 a X 

* The exposition in this section is adapted from the discussion of principal
 

components given in T.W. Anderson, An Introduction to Multivariate Statistical
 

Analysis (Wiley, 1958) Ch. 11 and T. Klock and R. Bannink, "Principal Component
 

Analysis Applied to Business Test Data" Statistica Neerlandica 16 (1962)
 

pp. 64-65. Several other techniques of factor estimation have been developod.
 

These are discussed in detail in H.H. Harman, Modern Factor Analysis (University
 

of Chicago Press, 1960) Ch. 7 
- Ch. 11. 

The weights of the Xi have unit sum of squares. 



-5-


The variance of F1, 6 2 F1 , is 

(8) 
 'F 1 E(F1F1 ) *(a, . X*) (al . X*)= a (X* X*I)a
 

Since it is desirable for the correlations reproduced from the factor equations
 

(6) to represent the observed correlation matrix R*, we require that
 

(9) E(X* X*1) = R*.
 

(Recall that the variable'4 
 are in standard form.)
 

The Maetbie of F1 , then becomes
 

(10) 
d 2F a R* a
 

This quantity must be maximized subject to the normalization constraint
 

that
 

(11) at -- 1= 1.
 

Using the method of Lagiange multipliers, the function to be maximized
 

may be written as
 

(12) V-a i R*al A (al a, )
 
where 
Xis the Lagrange multiplier. 
The vector of partial derivatives of V with 

respect to the elements of a1 is 

(13) V 2R* a1 - 2 a l .
 

~a,
 

Setting (13) equal to zero leads 
to the equations
 

(14) R* = .a1 a1 

(15) (1*- 1 = 0)a0, 

which implies that
 

(16) /R* - A I/ = 0. 

The problem of finding the elements of a, thus reduces to that of determining
 

The weights of the X have unit sum of squares.

i
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the 	characteristic roots and associated characteristic vectors of R In view 

of (11), the substitution of (14) into (10) yields
 

(17) !52F a' R* a = all A = .
 

To maximize the variance accounted for by the first factor we must therefore
 

set A 1 ' the characteristic root corresponding to the first factor Fl, equal
 

to the maximal characteristic root of R*. Equations (15), with' A, 
replacing 

can 	then be solved for the components of al. 

To obtain the second factor, F2 , we proceed in a similar manner
 

except that the maximization is now subject to an additional constraint: 
 We
 

require also that the second factor F2 be uncorrelated with the first. That is,
 

(18) 	 0 
= E (P F1 ) = E(a X*) (a' X*)1 = E(a' X* X*)'a) 
2 2 21 

-a; B(X* x*a) a, = a2,' = \1 a= a, 

Since A A0 (18) implies that 

(19) a' a = 0.
 

To obtain F2 , we must therefore maximize
 

(20) 	 Q a' R* a2 ,(a2 - 1) - %l2 Ra 2 a1 

where A and A are Lagrange multipliers. Taking partials as before ylAds 

(21) 	 42 2 R a2 - 2Aa2 - 2AR*
 
4) a2
 

or
 

(22) 	R*a2 - a2 AR * a,=0.
 

If we premultiply (22) by at we get
 

(23) 	 al1* a2 - a a2 - -A%,al R* a, 0. 
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But the first two terms on the left hand side of (23) are zero by (18) and (19)*.
 

Therefore (23) implies that
 

(24) A aI R* a1 I =0.
 

Since >% 
i 0, (24) states that.%= 0. If we substitute (24) Into (22), the
 

conditions to be solved to obtain the components of a2 become
 

(25) (R* - /\I)a2 = 0. 

It Is thus apparent that if a2 is the characteristic vector associated with the 

second largest characteristic root of R , the componcn-ts of F2 will satisfy all
 

our constraints.** 
 To find the Ith factor, one merely extracts lth largest char

acteristic root of R 
and finds Its associated characteristic vector. The
 

components of this characteristic vector will be the coefficients
 

aci (I = 1, .... , n) or F .C 

One important queatlon which arises in practical applications of
 

factor analysis is that of determining the appropriate number of factors to be
 

extracted. Unfortunately, no multiple decision procedure for which an adequate
 

statistical theory exists, 
even asymptotically, has been developed for this
 

purpose. At best, 
a sequence of tests could be applied. 
Thus one might test
 

F
From (18) we have a2
1 R* a I = 0. Taking the transpose at R a2 'O. 

Since R* is symetric A = R*, and therefore al R* a2 = 0. Similarly
 

transposing a 0 yields a. a
a1 = 0. 
1 2 

* This procedure is also equivalent to finding the maximal of first factor 

residuals, R . This matrix may be defined as the RI 
 - a a , and
 

consists of the residual correlations with the contribution of the first
 

factor removed. For proof of this statement see H.H. Harman, Modern Factor
 

Analysis (University of Chicago Press, 1960) pp. 158-159.
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the hypothesis that M6 
 against the alternative that.= 
 ; should this 
hypothesis be rejected, one would test the hypothesis thatA; 0 + 1 against

/
 
the alternative that W- etc. 
 Even if the significance level of each
 

of these tests is known separately, the probabilities associated with the
 

entire sequence of tests are not known. 
In addition, this is a computationally
 

difficult procedure. 
Ad hoc rules are therefore frequently used in practice to
 

determine M. 
The rule of thumb used in our computations was that 
A m 1. 

Since 
Am represents the net contribution of F 
to the total variance of the
 

xi, this criterion is equivalent to requiring that the explanatory power of
 

the factors included be at least 1. 
*If n = 25, for example, each of the
 

excluded factors accounts for less than 4% of the overall variance.
 

Up to now, the discussion has proceeded as if the communalities h2
 

were known a priori. 
Since this is not the case in practice, iterative proce

dures are employed to estimate the h2
 .
 Initial values of the communallties
 

are guessed at and the aic estimated by the technique described above. 
The
 

values of the communalitles derived from the calculated aic 
are then compared
 

with the initial guesses. 
If the agreement is reasonable, the calculated aic
 

are used as final values. Otherplse, the calculation is repeated, using the
 

communalities derived in the first iteration as new initial estimates. 
This
 

process is repeated until satisfactory agreement between the calculated commual

ities and the communalities resulting from the previous iteration is obtained.
 

While no proof of the convergence of this procedure exists, it appears always
 

to converge in practice.
 

It will be recalled that the xi 
are standardized so that 6 xi = 1. 
n 

Therefore .g2xt = n.
 
1 
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C. Rotation of Factor Matrix 

The factor structure which corresponds to any correlation matrix R* is not 

unique. 	 For, any linear combination (rotation) of the factor structure also 

satisfies our condition (9) that E(X' X') = R*. 

Thus, the derivation of the previous section assumed that 

(26) X'=AF+4, 

,
where le F and A have the same meaning as before and A Is the (n x a) matrix 

of factor loadings. Instead of (26), we may however assume that 

(27) x*= BF+ . 

where, for some non-singular (a x m) matrix T, B a AT and F = Tf. Then (27) 

becomes
 

(28) 	 X*= ATTrl F+ A= AF+ t. And
 

k
(29) 	 (X * 3) (Bf +,A,) (B f + )'
 

ZB (B f f'B') + 4 A'
 
3 [A T T- F F'(T-l)' T' A'] + B A,,'
 

= B (A F F'A') + E A A' = R 

We are therefore unable to distinguish from our observations between postulate 

(26) and 	postulate (27). That is, any non-singular rotation of our original 

factor solution is 	 also an admissible factor structure. This indeterminacy 

may be resolved by requiring that the factorial structure offer as simple a 

description as possible of the underlying regularities in the data. The 

criterion of simplicity chosen Is, of course, to some extent arbitrary. The 

method of deriving a simpler factor structure used in our computations, the 

varimaz technique, empbasizes the simplification of the description of the 

factors in terns of the original variables. It is readily apparent that a 

factor would be most easily interpretable If the loadings of each of the 

variables in that 	factor wero either zero or unity. Such a description would 
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also maximize the variance of the loadings of the variable for each factor.
 

The simplicity of a factor p, 8p, is therefore defined as 
the normalized variance
 

of its squared loadings. That Is,
 

o b2n ,2 2 ~ 
(30) P -,2 s.,- It,...,hi! ... m n ==1 . 

In (30) bip is the factor loading of the ith variable in the pth factor after
 

rotation and hi is the communality of the ith variable. 
If the criterion for
 

maximum simplicity of a complete factor matrix is taken to be the sum of the
 

simplicities of the individual factors, the function to be maximized for the
 

varimax rotation becomes
 

m n 22(3)a i -"rt
1il .
 
p~ll1=1 '1
 

Factors are rotated two at a time for all possible pairs of factors.
 

For any given rotation, that angle of rotation is chosen which makes the
 

maximal contribution to V. 

The normalized rotated loadings for a particular pair of factors p 

and q and a given angle of rotation ) in the plane of the factors p and q are 

given by: 

(2(bip bi.q) =(iP a /co~ sin0)q 

IsIn 
 Cos 

The angle of rotation 0 is found by substituting (32) into (31) and maximizing 

(31) with respect to 0. 
 This procedure leads to the following conditions
 

upon the angle of rotation:
 

(33)tan 4%0-2 u~i - ; .T V42 
iial izl 

) 
n 2 _ O /
- Ii 

(i U 

VTI 


