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The term "social structure", in its most elementary form, 

refers to the repeated patterns of action in a social environment, 

i.e., systematic relationship among the persons composing this 

structure. Thus, any social structure consists not only of elements 

but of relations between these elements. Most theories of enter-

personal behavior assume that interpersonal perception is both ins-

trumental to social interaction and is conditioned by it. This in-

terdependence between perception and interaction is the basis for 

a social structure. This means that social structure can be defined 

in terms of interpersonal perception, the determinant and also the 

consequence of a set of social perception dimensions. These dimen-

sions are significant to the individual in a. given social environ-

ment. 

The present discussion approaches the social structure in or-

ganizations from the perspective of the people in the organization 

and their perception of this organizational structure. If it is 

argued that only a selected set of behavior of an individual is 

included in an organizational setting, and it is these specific 

behaviors that are interlocked with those of other members in the 

organization, then it is possible to state that perception of others 

in an organization is a function of those behaviors and role contents 

which are relevant in the organization. More specifically, the 

determinants of social perception can be classified in three groups: 

a. formal role and position of the individual 

b. amount of interpersonal attraction 

c. the individual's self-perception 
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These elements are also parts of the social structure or organiza-

tions. The term "social structure" as used here is directly related 

to the concept of interpersonal perceptions and refers to the syste-

matic relationships among the persons and the self composing the 

structure of an organization. 

The purpose of the present research is not. to replicate any of 

the previous work on perceived organizational structure by traditi-

onal sociometric methods. Instead, the purpose is to develop a more 

adequate methodology for assessing and analyzing social structure, 

utilizing a variety of multidimensional scaling techniques. Contrary 

to traditional methods, this research will attempt to define social struc-

ture without assuming beforehand what the nature of this structure 

might be, and thus develop a sufficiently general and powerful assess-

ment of social structure. 

The concept of measurement and multidimensional scaling 

Measurement, in its broadest sense, implies the assignment of 

numbers to subjects, attributes or events in an emprical inquiry. 

More fully, measurement consists of the establishment of a one-to-

one correspondence between mathematical objects, such as real num-

bers or vectors, and emprical objects. This izomorphism, which is 

either measurement by fiat or derived measurement, establishes 

scales of measurement. 

A considerable number of procedures or techniques have been 

developed to enable social scientists to determine scale values of 

objects, events or individuals with respect to some attribute. Most 
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of these measurement models or scales have been unidimensional. In 

other words, the scale values are reduced to one value which indi-

cates a score on a single continuum as a subset of a real line. 

This means that relevant dimensions underlying a given behavior or 

event are determined, and unidimensional scales are constructed 

specifically for the purpose of measuring each of the dimensions 

concerned. 

In the case of multidimensional scaling, however, the problem 

is primarily one of detecting relevant dimensions. The common pur-

pose of all MDS techniques is twofold first 9extract whatever pattern 

or structure may otherwise lie hidden in empirical data, and secondly 

represent this structure in a form much more accessible to the human 

eye (Shepard, 1972). 

Although the earliest work on MDS was done over thirty years 

ago, classical MDS appears to owe its basic development largely to 

Torgerson (1958), and Messic and Abelson (1956). After these initial 

developments, MDS generated a rapidly spreading interest because of 

new developments in "non-metric" MDS techniques. (Shepard 1962a, b 

and Kruskal, 1964a, b). These never techniques were able to yield 

metric representations from ordinal (non-metric) data. The fundamen-

tal idea in Shepard-Kruskal algorithms was to find the configuration 

of n points in an Euclidean space of smallest possible dimensions. 

This should be achieved in such a way that to an acceptable level 

of approximation the resulting interpoint distance d. . are monotoni-
• J 

cally related to the given proximity data s., , that is, 
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whenever s.. > s 

and for similarity data 

whenever s.. < s 

Whether the data is metric or non-metric, a simple explanation 

of MDS can be given as follows: 

As the number of stimuli n increases, the number of rank 

order constraints increase almost with the square of n. 

However, to portray any set of points in r. dimensions, 

only rn numbers are needed. As the number of inequalities 

(of the rank ordering) increase relative to the number 

of ni numbers needed to satisfy a configuration, the 

inequalities serve to restrict the movement of the n 

points so that with "enough" inequalities it is possible 

to obtain a unique configuration. (Green and Carmone, 

1970). 

This explanation is based on the postulate that the distance between 

any two points in a space is a function of the degree of similarity 

of the two stimuli. Thus Torgerson (1958) argues that any MDS scal-

ing procedure involves two models. First, it involves a spatial 

model which relates the dimensionality of the space and the projec-

tions of points on axes of the space to the distances between points. 

Second, it requires a distance model which relates the distances 

between points to observable relations between the stimuli. Different 

combinations of one distance model (such as proximity data, dominance 

data, profile data or conjoint measurement) with a spatial model 

(such as Euclidean, city blocks or Minkowsky space) would produce 

a particular MDS model. 
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The ability of new non-metric methods to extract quantitative, 

metric information from qualitative ordinal data is an attractive 

alternative for social sciences which basically deal with ordinal 

judgements. However, one point should be made clear. Most of these 

"so called" non-metric methods produce spatial representations 

which are uniquely determined through some sort of linear transfor-

mation (Shepard, 1966) and are metric, if the results are not in-

variant under monotonie transformation of the data and are only 

appropriate for ordinal data, then an MDS method can be called non-

metric. 

If the problem of MDS is to find n points whose interpoint 

distances match in some sense the actual dissimilarities of n objects, 

then, how does one know he reached the desired solution after 

establishing a monotone relationship between these two sets of points? 

The second question, in relation to the first, is how does one decide 

on the number of dimensions necessary for a good solution? Most MDS 

techniques do not give a mathematically explicit and satisfactory 

definition of what constitutes a solution. If MDS is viewed as a 

problem of statistical fitting (when the dissimilarities or simi-

larities are given and we wish to find the configuration whose 

distance fit them best), the best fit is both a goal and a measure 

of success. A monotone least-square regression of distance upon 

dissimilarity for a given configuration would produce a residual 

variance. This residual departure from monotonicity becomes the 

quantitative measure of goodness-of-fit or stress (Kruskal 1964a). 

For any given configuration, stress measures how well that confi-

guration matches the data. 
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Because the appropriate number of dimensions are not known in 

advance, separate configurations in spaces with different numbers of 

dimensions should be tried, Then these configurations can be com-

pared in terms of their stability, visualizability and level of 

stress in order to select the best configuration. 

There are several considerations one should keep in mind 

which are relevant for the final choice of the number of dimensions: 

A, The goodness-of-fit measure: The residual departure from mono-

tonicity should not be too large or should not drop abruptly as 

further dimensions are added. One possible technique to find 

the best dimensionality is to plot the stress value against the 

number of dimensions and choose the number of dimensions which 

corresponds to an elbow on the curve. 

Because different MDS methods have different measures of goodness-

of-fit and data, certain considerations become important in the 

interpretation of the measure: 

1. It is desirable to look at the scatter plot of distances 

versus dissimilarities to see if the fit is better in some 

regions than others. Because the stress measure is an average 

value, large discrepancies may suggest other dimensions. 

2. The stress value is usually higher for linear or metric data 

than a monotone function relating proximitie-s to distances. 

3. The stress value is higher for nonsymetric data because error 

variance increases because of the differences in reciprocal 

cells (i .e., ij versus ji). 

4. Due to local minimums in a higher dimensionality, stress value 

could be higher. If there is a poor fit with more dimensions, 

it is better to revanalyze the data using a different starting 

configuration. 
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B. Interpretahility: A meaningful interpretation of the dimensions 

should be possible. This is necessary in order to conclude that 

the dimensions are realistic. However, if the interpretation is 

not possible, a lower dimensional configuration should be tried. 

C. Visualizability: The representation of the configuration should 

be limited to two or at most three spatial dimensions. Otherwise 

the spatial representation becomes impossible, at least visually. 

As long as one of the purposes of MDS techniques is to represent 

the structure inherent in empirical data in a form that is much 

more accessible to the human eye, the visualizability becomes 

an important consideration and a constraint. 

D. Statistical Reliability: It is possible to obtain two different 

solutions from two independent sets of data and to relate these 

solutions in such a way that a mutual best fit can be obtained. 

Although it is not widely used, this is a helpful technique in 

the selection of the number of dimensions 

Decision on the dimensionality is only the first step in the 

interpretation of the selected spatial configuration. For this pur-

pose one can look for interpretable clusters in the configuration 

or interpret the direction of the rotated axes. Another possible 

alternative is to use some other independent measures for the in-

terpretation of the dimensions. 

In this section a general introduction to MDS methodology was 

presented without a detailed presentation of the MDS methods used 

in the empirical study. In the methodology section those MDS 

techniques used in the study, especially Kruskal's Polynomial 

Conjoint Analysis, will be described more fully. 
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Organizational Structure and Social Organization 

There are two well-established beliefs about social organiza-

tion and formal organization. First, it is accepted that social orga-

nization and formal structure exist in organizations. This belief 

has been wel1-supported by empirical evidence. Second, it is believed 

that social organization is a result of individuals' perception and 

their role belaviors, and also constitutes the basis for interperso-

nal interaction in organizations. These beliefs are based on a 

fundamental assumption· about organizations: 

Organizations are behaving entities whose behavior is 

represented by the coordinated, composite action of 

their members functioning in their roles as organiza-

tional members, (Sells, 1962). 

This assumption presupposes three elementary sources of variance 

which may be referred to as the individual participant, organiza-

tional characteristics and the characteristics of the physical and 

social environment. Both the social organization and the formal 

structure attempt to regulate behavior in organizations to reduce 

the unexpected variance that might occur because of the interaction 

of these three sources of variance. 

The term "structure" as used here means a repeated pattern, 

i.e., an observable uniformity of action or operation. If this 

definition is accepted, both the formal structure and the social 

structure present repeated patterns which have observable unifor-

mities . 
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The formal structure of organizations includes such structural 

dimensions as hierarchy of authority, division of labor, procedural 

devices for implementing work-flow and rules for governing the 

behavior of members. Other terms, such as "centralization", 

"specialization", "standardization", and "formalization" have been 

used to identify these dimensions. 

Basic research on formal organization structure has attempted 

to develop measures for a variety of structural characteristics 

and to relate them to each other and to a number of organizational 

and environmental variables. In this regard, recent series of studies 

(Pugh et.al., 1968, 1969: Inkson et.al,, 1970: Aiken and Hage, 1968) 

about the impact of environment and contextual factors on the dimensi-

ons of organizational structure could be mentioned. On the other 

hand, other studies investigated the impact of organizational struc-

ture on a variety of processes such as job attitudes, task design 

and group interaction (Porter and Lawler, 1965: Hulin and Blood 1968: 

Thomas and Fink, 1963). 

Since the Human Relations School and Hawthorne Studies 

(Roethlisberger and Dikson, 1939), it has been generally recognized 

that human interaction in organizations is not confined to the 

bounds of the formal organization. Whenever men associate on a 

continuous basis, their interaction creates socially-determined 

interpersonal relations. As Etzioni (1961) stated, normative systems 

tend to develop informal structures that are integrated and overlap 

with the formal structure. Studies on communication, frequency of 

contact and friendship (Allen and Cohen, 1969; Brewer, 1971) have 
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attempted to show the relationship between a person's position in a 

network of social relationships and formal structure, Rice and 

Mitchell (1973) stewed that structural variables are significantly 

related to the characteristics of interpersonal relations. 

Even though it has often been argued that social organization 

does not arise as a result of design or deliberate attempt, Cartwright 

and Zander (1968) have observed that organizations frequently have 

a formal structure parallel to the social structure. As Blau and 

Scott (1962) have noted, the distinction between formal and social 

aspects of organizations is only analytical. 

Following this line of reasoning, individuals' behavior in 

organizations is affected both by the formal structure and the 

social structure. And neither of these structures are really diffe-

rent types of organizational structures, but merely descriptions of 

different aspects of the same structure. In other words, greater 

emphasis on either the formal or informal for that matter, can be 

misleading. Both formal and informal structure have an interactive 

effect on individual members 

One important point which has not been explicitly stated, how-

ever, has been the effect of these same structures on organizational 

members' perceptions. The review by Porter and Lawler (1965) of 

research investigating the relationship between' organizational 

structure and job attitudes and behavior, demonstrates the failure 

to consider the nature of perceived organizational structure. In 

other words, most investigators have assumed organizational struc-

ture to be an objective organizational property. Rice and Mitchell 


