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ABSTRACT

Most studies in factorial ecology use orthogonal factors.

But the assumption is that this, at best can be considered

a theoretically limiting case. In "reality" factors are

assumed to correlate.

Introducing a distinction between factors describing the

structure of a social system and factors describing the

environment of the social system, the present paper argues

that factors describing the structure of a social system

in most cases will be found to be orthogonal. They will,

however, have to correlate with factors describing the

environment of the social system. A reanalysis of a

previous study of the Norwegian factorial ecology gives

some support for the argument.

ON THE CORRELATION OF FACTORS IN FACTORIAL ECOLOGY*

Factorial ecology typically starts out with a universe of

spatially defined units for which there are defined a set

of variables. The variables are defined with the aim of

gaining a comprehensive description of the resources and

living conditions of the population within each unit.

Routinely this includes a description of land and

population size, demographic characteristics, industrial

composition, occupational mix and educational statuses of

the population, as well as its housing conditions, income

distribution and political preferences.

The analysis of such variables in factor models usually

assumes uncorrelated dimensions. The initial argument for

assuming uncorrelated factors seems mostly to have been

technical: the mathematics is much simpler and the compu-

tational procedures possible to do by hand. There also was

- and still is - a certain appeal in the parsimony and ma-

thematical elegance it provides. But mathematical elegance

must not blind us to the real world: "All experience of

rotation alike with data on physical, biological, or

social science, forces upon us the truth that in nature

factors are correlated." (Cattell, 1952,pp.117.) More or

less this statement seems to cover the theoretically ref-

lected judgments of social scientists today (see f.i.

Coleman 1964, Hunter 1972, and Hamm 1979). Uncorrelated

factors are at most to be considered as a theoretically

limiting case.

*This is a slightly revised version of a paper originally

presented to the Xth World Congress of Sociology, Research

1982. I appreciate the comments received there. In

particular I wish to thank Frank L. Sweetser, who also

suggested the topic of the paper.



However, recent studies (Hamm 1979, Berge 1981) show a

remarkable robustness of the main factor dimensions across

both different methods of factorization and different

degrees of correlation allowed between factors extracted.

It would seem that the orthogonal solutions usually

employed,in most cases not only give a theoretically mean-

ingful description of the social ecological differentia-

tion of the analytical units, but in certain respects also

give a better description than oblique factors.

Abu-Lughod (1969) has tried to outline the conditions

which are likely to produce uncorrelated factors. Both

specialization of actors and of land use contribute to a

development where it will be increasingly likely to find

independence among factors in social ecological studies.

Independent dimensions is a sufficient condition for

finding orthogonal factors, but it is not a necessary con-

dition. Uncorrelated factors can not be interpreted as in-

dependent factors (Janson 1969, Johnston 1971). It has,

for instance, been pointed out that life cycle factors

which by their very nature have to be curvelinearly inter-

related (Janson 1969, 1980), very well may be represented

by uncorrelated factors.

It may be that it is the correlated factors which are in

need of a theoretical defence. Why do one sometimes have

to employ oblique factors in order to arrive at a

meaningful description of a social ecological system?

The conclusion of Sweetser (1974) to combine orthogonal

and oblique factors may be the practical advice to follow.

But is there any way to predict which factors are to be

oblique while others are orthogonal?

The discussion of oblique vs. orthogonal factors in the

litterature does not offer much help. But Janson (1980,pp.

446) concludes that "On the community level oblique

systems are preferable if both urbanism and size are to be

given a chance to come forward at full strength." This may

be a clue.

Theoretically considered there is a basic difference

between "urbanism" and "size". While urbanism may be in-

terpreted to say something about the social structure of

the society, size may be saying something about the scale

of the society, or perhaps better; the environment of the

social system.

We shall see that a distinction between social system and

environment shall prove fruitful for the present problem.

The present paper will go into the problem of correlation

among factors in factorial ecology by proposing a simple

model of a social ecological system. The model will

explain which kind of factors one ought to expect to cor-

relate with a "size" factor, or more generally with envi-

ronmental factors.

A social eco-system.

A simple model of a social eco-system might distinguish

between the social system proper and the environment of

the system (f.i. the habitat of the population).

Factorial ecology as described above takes this environ-

ment, divides it into suitable spatial units and proceeds

to characterize these and the populations they contain. A

distinction between variables describing the environment

and variables describing the social system is not

utilized.

Yet, if one regards the problem of interdependence between

a social system and its environment it seems fairly

obvious that the environment must represent constraints

which influence the structure of the social system.



If one conceptualizes the social system as consisting of a

social structure which social processes are working to

reproduce or transform, the environment must influence the

shape of both. The members of a social system adapt to

its habitat and its particular distribution of natural

resources by shaping the social processes of the system to

take advantage of the existing conditions and counteract

the continous flow of effects from the natural processes

(seasons, weather, disasters, diseases).

In factor analytic studies some variables describe the

environment and some describe the social system. It seems

reasonable to expect that some factors ought to describe

the environment and some the social system. Direct data on

the social processes are usually missing. Indirect data

like change indicators are seldom used. Therefore the data

describing the social system usually refer to aspects of

the social structure.

The factors defined by such variables must accordingly be

interpreted as a description of the social structure of

the system.

The specialization of actors and the differentiation of

activities according to location make it likely that the

basic factors describing a social structure will appear as

uncorrelated factors. But these factors can not be

expected to be uncorrelated with the factors describing

the environment of the structure.

While our knowledge of social structure and its spatial

distribution lead us to expect uncorrelated factors

describing the structure, we do not know much about which

factors to expect in a study of the environment or how

they may interrelate.

The variables describing the environment of the social

system may either be direct measures of the distribution

of natural resources and geographical features of the

units of analysis or indirect measures of these based ' on

their impact on the human activittes within the units.

Considered by themselves the environmental factors do not

seem to be more than weakly interrelated (climate f.i.

will be somewhat related to geographical features). But

the way boundaries are drawn around the units of analysis

will confound this picture. In particular this happens if

our measurement of the factors have to rely on indirect

indicators like population density or land area which are

so closely related to the way boundaries are drawn and

which often also are taken into consideration when

boundaries are defined. This must be accounted for in a

study of environmental factors.

The sentral proposition in this paper is, however, the

existence of environmental factors and that environmental

factors and social factors have to intercorrelate in a

meaningful way.

A reanalysis of data from a traditionally designed factor

analytic study of Norwegian Communes will be used to test

these propositions.

Results.

The data used have been described in Berge (1981),and only

a short outline will be given here.

Data on the 451 Norwegian communes as of 1. January 1970

were collected from the population and Housing Census of

(1970*) ana other sources. Neighboring communes were agg-

I am grateful to the Central Bureau of Statistics of

Norway, and to the Norwegian Social Science Data Services

for making data available for the study.





'he labels of the factors need some qualifications. The

AND SIZE factor obviously is tied in with the conditions

for agriculture. Perhaps "arable land" might be a better

Label, The factor thus tells something of how the

environment is suited for agricultural activities.

likewise it may be seen that the POPULATION SIZE factor is

tied in with population density. This factor may then tell

something about the conditions for certain kinds of human

activites. Most particulary those associated with urban

societies.

Of the 113 variables defined in Berge (1981) 60 were found

suitable for inclusion into factor analysis, These 60

variables defined 6 factors labeled SOCIO-ECONOMIC STATUS;

FAMILISM, DEPRIVATION, AFFLUENCE, MANUFACTURING INDUSTRY,

and FEMALE ECONOMIC ACTIVITY. By successive removal of

variables it was found that 30 variables were sufficient

to define the six factors. The coefficients of correlation

between factors from the 60 variable solution and the 30

variable solution varied from .95 to .98 (correlation of

factor scores). The variables defined in table A2 are the

same as those in the original 30 variable solution except

for two changes. Since the variables "% farms with 10+
2

da." and "Inhabitants pr km2" were among the variables

taken to describe the environment, they were replaced by

"Dependent on agriculture" and "Income of 60000+"

(variables no 19 and 27 in table A2). In table A3 the

factor matrix of the analysis of the 30 variables is

reported. Correlation of factor scores for the six factors

used here and the six original factors gives coefficients

ranging from .97 to 1.00.

The main question addressed here, however, is whether the

factors describing the environment of the social system

will correlate with the factors describing the structure

of the social system.



that. In Norway for example the close correlation of

variables indicating SES and variables indicating

urbanization has led to conceptual confusion of the two.

They have sometimes been used interchangably. The

separation of variables into those describing the system

environment and those describing the social system

separates the two concepts and takes care of the

interrelation by allowing a SES factor and a URBANIZATION

factor to correlate,

Urbanization here means only size and density of

population. This may be thought of as an environmental

characteristic of a social system in the sense that size

and density is something the actors have to take into

consideration in all their actions: it shapes their choice

of activities and thus shapes the social structure. But

obviously size and density of a population also is a

result of the impact social activities has on the

environment. As material infrastructure (building, roads,

etc.) acumulate, the environment changes.

Using a rather different approach Sweetser (1982) arrives

at a very similar conclusion in a study of Urban

Residental areas in Australia. Comparing Urban and Rural

residential areas he finds that "there appear to be two

district modes of directional differentiation, one

associated with changes in urban community size, and the

other with the shift from urban to rural communities"

(pp.154). The distinction between city size on the one

hand and a rural-urban shift on the other would seem to be

a close approximation to what I have called the

environmental factors of population size and land size.

The boundary between a system and its environment can not

be a fixed line. Like so much else it has to be defined in

relation to the problem investigated. If population size

(density) and land size (arable) are considered as part of

the environment of the social system and not as belonging

to the social system, the reanalysis of our data suggests

that environmental factors exist and that they correlate

as one might have expected with factors describing the

structure of the social system.








