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The concept of role is fundamental to both sociological theory 
and empirical analysis.1 While most sociologists agree on its impor- 
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I This chapter brings together ideas and work that have been presented 
elsewhere in unpublished form. The shortcomings of the notion of structural 
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tance, this has not prevented them from using it in a great variety of 
different ways (Gross, Mason, and McEachern, 1957), including some 
that are excessively uncritical and abstract (Jackson, 1972; White, 
1970). 

Recent work in network analysis has attempted to address these 

problems by providing a firmer understanding of roles. In particular, 
White, Boorman, and Breiger (1976) and others (Burt, 1976) have 

suggested an operational definition of role based on identifying actors 
who share the same structural position within a network of social 
relations. Their research-drawing on Nadel's The Theory of Social 
Structure (1957) and on formal models of kinship (for example, White, 
1963)- focused on the relational rather than the normative aspects of 
roles. 

By emphasizing the importance of concrete and observable 
relations, this approach can yield a theoretically coherent definition of 

position.2 The core concept is that two individuals occupy the same 

position in a social structure if and only if they are related to the same 
individuals in the same way -that is, if they are structurally equivalent. 
With appropriate modifications, the notion of structural equivalence 
leads to the empirically applicable procedures of blockmodel analysis 
(White, Boorman, and Breiger, 1976). 

However, having a definition of position is not the same as having 
a definition of role. Positions can be thought of as specific locations in a 

particular social structure; roles, in contrast, should provide a way of 

equivalence and the motivation for the approach discussed here can be found 
in Bernard (1971). The basic analytic scheme in this chapter and its relation- 
ship to the mathematical concept of an automorphism is described in Winship 
(1974). The full development and operationalization of that scheme is found 
in Mandel (1978). The approach carried out in this chapter has been termed 
elsewhere the Winship-Pattison approach (Mandel, 1978). In a companion 
paper, (Mandel, 1983), an alternative formulation based on individual-level 
"algebras" is described. This approach has been labeled in other work the 
Winship-Mandel approach (Mandel, 1978). An earlier description of the 
work reported here is found in Mandel and Winship (1979). Parallel and 
independent work has been carried out recently by Douglas White (White, 
1982; White and Reitz, 1983). 

2 We are not suggesting that structural equivalence is the only possible definition of position. For example, the density and span of a person's net- 
work describes something about the person's place in the social structure not 
necessarily captured by structural equivalence. However, such measures are 
in a much different spirit than the conceptualization presented in this chapter. 
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classifying positions across any number of distinct social networks, or 
within different parts of the same network. Common everyday role 
labels like foreman, leader, or mother are not used to identify a single 
position in a particular organization or family (as is the term president of 
the United States). Instead, they are applied to many different posi- 
tions.3 

Approaches based on structural equivalence have generally de- 
fined positions much more satisfactorily than roles. This is because 
structural equivalence, as will be shown, is inherently population-spe- 
cific. Consequently, blockmodel analysis and related methods have no 

way of comparing the roles of actors who are not actually occupying the 
same position.4 

Some of the previous literature implicitly recognizes this prob- 
lem. White, Boorman, and Breiger's (1976) analysis of the Bank 

Wiring Room data (Homans, 1950; Roethlisberger and Dickson, 1939) 
partitions the population into six blocks (positions) -two cliques of 
three blocks each, with each clique including a core, a hangers-on, and a 

marginal block. The terminology implies that the men in the two core 

positions, for example, have something in common-but structural 

equivalence and related concepts cannot bring this out. (Also see 
Burt's (1976) typology of positions.) 

In this chapter, our intention is to incorporate the basic block- 
model approach into a framework that deals with the problems just 
outlined. The fundamental premise is that a position can be character- 

3 The importance of roles as mechanisms by which people identify 
similar positions across different situations has received little attention within 

sociology. This idea is implicit in Simmel's classic work, "How Is Society 
Possible?" (Levine, 1971). There, Simmel talks about the importance of 
human types as general categories in a way that parallels our discussion of 
roles. Simmel argues that human types are necessary in order for individuals 
to perceive similarity in different situations. Only by understanding individ- 
uals in terms of general categories does society become possible. The impor- 
tance of Simmel's work to a study of roles is discussed at length by Popitz 
(1972). 4 Previous comparative work has focused on the algebras for whole 

populations (Boorman and White, 1976; Breiger and Pattison, 1978; Bona- 
cich, 1980; Bonacich and McConaghy, 1979). This approach complements 
the one developed here by providing for the comparison of whole networks 
rather than positions within those networks. In this chapter we have little to 

say about this approach and its relationship to models discussed here. A 

companion paper by one of the authors (Mandel, 1983) treats the comparison 
in depth. 
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ized by its associated pattern of relationships, rather than by the 
identities of the specific actors involved in those relationships (as in the 
structural equivalence approach). Different positions, either from the 
same population or from separate ones, can be associated with the same 

pattern of relationships. Thus, it is natural to identify roles with 

particular patterns of relationship. 
The key to such a definition is, of course, how the relational 

patterns of a position are to be described. The method used here is 
based on Merton's (1959) concepts of role relation and role set. Other 

sociologists have employed these ideas in network analysis (White, 
Boorman, and Breiger, 1976; Breigerand Pattison, 1978; Burt, 1977a, 
b), but the framework developed here uses these concepts in a way that 
makes possible comparisons of roles across populations. 

The importance of our method is twofold. As previously ar- 

gued, roles provide the means of identifying individuals who are in 
similar positions but in different populations. One goal of this chapter 
is to show how this identification can be achieved, and in so doing, to 

provide a formal definition of role that is distinct from the blockmodel- 

ing definition of position. The second goal of our work is to develop a 
set of methodological tools that can be used for the comparison of 

positions in different populations or for the comparison of positions in a 

single population. The formal model we develop does allow the 
researcher to do this, and illustrative analyses are carried out. 

The following section examines the problems with the blockmo- 
del approach in more detail. Following that, our definition of role is 

developed, along with the needed theoretical concepts. In particular, 
we show how the notions of role set and role relation can be used to 
describe positions in social networks. We then carry out a number of 
illustrative empirical analyses, based on distance measures that indi- 
cates how similar the roles of different actors are. Finally, directions 
for future work are outlined. 

STRUCTURAL EQUIVALENCE AND THE LIMITATIONS OF 
BLOCKMODEL ANALYSIS 

Structural equivalence (Lorrain and White, 1971) lies at the 
heart of both blockmodel analysis and the positional analysis of Burt 
(1976). It is defined as follows: 
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DEFINITION: Two individuals or actors are structurally equiva- 
lent if and only if both have the same relations with each individual 
or actor (in the population). 

Let a social network be represented by a family of binary matrices (each 
matrix corresonds to a different social relationship, and a 1 denotes the 

presence of a relationship of that type between the appropriate individ- 

uals). Then the structural equivalence of two individuals means that in 
each matrix, the row of the first individual is identical to the row of the 
second, and their two columns are identical as well. 

Structural equivalence has proved to be too restrictive for most 

purposes. Most data sets do not contain any actors who are structurally 
equivalent in the strict sense of the definition. It is, however, common 
to find individuals or actors who are nearly structurally equivalent. 
Therefore, the basic objective of blockmodel analysis is to divide the 

population into clusters, each of which contains actors that are nearly 
structurally equivalent. 

However, whether used in the strict sense or in the weakened 
blockmodel sense, the concept of structural equivalence does not allow 
individuals from two separate populations to be compared. There is 

FIGURE 1. Relation matrix: school system example, supervision relation. 

Sl P1 P2 Ti T2 Ti T4 T, 

SI 0 1 1 0 0 0 0 0 

P1 ( 0 0 1 1 () 0 0 

P, 0 0 0 0 0 1 1 1 

Ti ( 0 0 0 0 0 

7 ) 0 0 0 0 0 0 

7' 0 0 0 0 0 0 

7'4 0 0 0 0 0 00 

7 0 0 0 ( ( (0 0 0 

S = school superintendent 
P = principal 
7= teacher 
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FIGURE 2. Supervision relationship for School System 1. 

SI 

PI P2 

T, T2 T3 T4 T4 

S = school superintendent 
P = principal 
T= teacher 

no possibility that they can have the same relationships with the same 

actors; hence, there is no way they can be structurally equivalent. 
Consider, for instance, a simple example in which the roles and 

positions are obvious: two distinct school systems with the same formal 

supervisory structure. Even if both school systems have a single super- 
intendent supervising several principals, who in turn supervise several 
teachers, the corresponding positions in the two school systems are not 

structurally equivalent. 
The same problem also arises in many cases where the positions 

being compared are in the same population. Figure 1 gives the rela- 
tion matrix for a single school system. In this example, all the teachers 
under a single principal are structurally equivalent (for example, T, 
and T2). However, the two principals are not structurally equivalent, 
even though it is clear that they are both playing the same role (see 
Figure 2).5 

In effect, structural equivalence places an extreme emphasis on 
the relational aspects of roles, eliminating considerations of content not 

5 The blockmodel approach and its associated algorithims, CONCOR 
and BLOCKER, impose a global partition on the population and thus define 
positions in terms of the entire social structure. The result is that individuals 
playing the same role but in different positions cannot be put into the same 
block without collapsing the entire social structure (and losing large amounts of 
information). 
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only from the definition of position but from the definition of relation 
as well. To specify the structural equivalence class that an actor 

belongs to, one must specify not only what relations the individual has 
but also with whom the individual has them. Structural equivalence 
demands that relations be classified by both type and recipient. As 
such, cross-population analysis is not possible using the principle of 
structural equivalence. 

ROLE RELATIONS AND ROLE SETS 

Role Relations. Structural equivalence was formulated in such a 
restrictive manner because it was intended to provide an operational 
definition of position.6 To keep this desirable property while moving 
beyond some of the limitations of structural equivalence, it is necessary 
to specify some alternative way of describing the position that an actor 

occupies in a social structure-ideally with the description not being 
bound to a particular population.7 

Consider two individuals in the same population. Enumerate 
first the direct ties between them: friendship, admiration, business 

partners, and so on.8 Now consider the indirect or compound rela- 

tionships between them-whether they share friends in common, or 
whether one admires the business partner of the other. The existence 

6 In the text we have attempted to minimize the amount of formal 
mathematics. A more formal treatment of the ideas presented can be found in 
Winship (1974) and Mandel (1978). In the footnotes we briefly develop the 
mathematical theory of automorphisms as it applies to the analysis of roles. 
This theory provides the basic conceptual insights for the model of roles 
developed here. More detailed discussions of automorphisms can be found in 
Winship (1974), Mandel (1978), and Pattison (1980). 

7 The approach to roles developed in this section generalizes the notion 
of an automorphism. In general, an automorphism is a functional mapping of 
a structure onto itself that preserves the relationships between elements in the 
structure. In the network context, the automorphism that is of interest is 
defined as follows: 

DEFINITION: An automorphism, f, is a one-to-one onto mapping of a 
population onto itself such that for any pair of individuals i, j and all 
relations A, iAj if and only if f(i)Af(j). 

8 In practice, the direct relations are simply the ones that the data 
collector recorded. 
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or nonexistence of these compound relations contains information 
about the social network in which the two individuals are enmeshed. 

Formally, the total set of all relationships between two individ- 
uals i and j can be represented by a binary vector-to be denoted 

R,--where a 1 signifies the presence of a particular type of relation.9 
The vector will include all direct relations, plus all compound relations 

up to some specified length.'0 
This binary vector Rj- to be called a role relation -plays a key 

part in the framework being developed here. It is closely analogous to 
the idea of role relation as used by Merton (1959). That is, the vector 
characterizes the relationships (both direct and indirect) that exist 
between a pair of actors as the result of the roles that they occupy with 

respect to each other." 
As an example, consider once more the school system of Fig- 

ure 1. The superintendent has eight role relations: one with himself or 
herself, one with each of the two principals, and one with each of the 
five teachers (see Figure 3). Note that the role relations from the 

superintendent to each principal are identical, as are the role relations 
from the superintendent to each teacher. In effect, the role relations 
indicate which individuals are equivalent from the perspective of the 

9 We use conventional matrix notation. The prime notation is used to 
represent the converse of a relation or equivalently the transpose of matrix. 
Thus, for symmetric relations, Sij = S'ji for all i and j. The product notion, 
AB, as in most network applications, represents the existence of a compound 
relation. That is, ABij = 1 if and only if for i andj there exists some k such that 
Aik = 1 and Bkj = 1. As shown in Lorrain and White (1971), we can derive 
compound relations by taking the binary product of the two matrices that 
represent the relations A and B. 

10 Potentially, the number of compound relations is infinite. Substan- 
tively, though, long chains of relationships are seldom salient (Hammer, 1980; 
Friedkin, 1983). We have not gone beyond compound relations of length 4 in 
our work because going from length 3 to length 4 seems in general to add little 
new information. Often, a relation box consisting only of direct and length 2 
relations is sufficient. 

" The notion of role relation presented here is asymmetric in nature in 
that the role relation that i has with j will usually differ from the role relation 
that j has with i. If we only consider symmetric relationships, the two role 
relations will necessarily be identical. If we consider sets of relations that 
include the complement of each relation, then knowing what i's role relation is 
withj tells us whatj's role relation is with i. This follows from the fact that if 
Sij = 1, then S'ji = 1, and similarly with Sij = 0. 
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