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 Position: Collection of actors who are similar in social 
activity, ties, or interactions, with respect to actors in other 
positions.  
 Different from cohesive subgroup. Actors in same position need not 

be contact with one another. 

 What do we mean with “similarity”? Similarity is equivalence of 
actors with respect to some formal mathematical property. 

 Positional analysis is mapping actors into equivalence classes 
(positions) which consists of actors who are similar (or identical if 
similarity is perfect) on the specified mathematical property. 

 
 Role: Associations among relations that link social positions. 

Role analysis is concerned with these associations. 
 



 Structural equivalence: Mathematical property of 
subsets of actors in a network. Two actors are 
structurally equivalent if they have identical ties to 
and from all other actors in the network. 

 If two actors are structurally equivalent then their 
respective rows and column in the sociomatrix will be 
identical. 

 If there is more than one relation, for structural 
equivalence, above condition should be supplied on all 
sociomatrices. 

 



 If two actors are structurally equivalent then they are 
substitutable or combinable: there is no loss of structural 
information by combining structurally equivalent actors 
into single equivalence class/position. 

 On valued relation, for structural equivalence, ties also 
must have identical values (in addition to above 
condition). 

 If reflexive self-ties are meaningful, diagonal entries in the 
sociomatrix must be included in consideration. 

 In real life networks, you very seldom (if any) find two 
structurally equivalent actors. 



 Positional Analysis: The goal is to simplify the 
information in a network data set by 
combining/collapsing equivalent actors to positions. 

 Image matrix is simplified representation of a 
sociomatrix in which rows and columns refer to 
positions, rather than individual actors. 

 Reduced graph is graph theoretic representation of 
an image matrix.  

 If the actors within the positions are perfectly 
structurally equivalent, then submatrices (positions) 
consists of all 0’s or 1’s. 

 



 1)- Equivalence definition: Mathematical 
conditions under which we will consider 
actors in a network to be equivalent. Since 
there is no perfectly equivalent actors in real 
life. 

 



 2)-Measure of equivalence: The quantity that 
allows deciding whether or not subsets of actors in a 
network are equivalent. Methods: 
 Euclidian distance: Sum of squares of differences in rows 

and columns of actors’ entries in sociamatrix.  This sum is 
square rooted then. If result is 0, actors are perfectly 
equivalent. 

 Pearson product-moment correlation: A kind of 
correlation calculation on actors’ rows and columns in 
sociomatrix. If the result is 1, actors are perfectly 
equivalent. 

 It is not necessary that above two methods will give identical 
results. 



 3)- Representation of equivalences: Representation of 
the assignment (partitioning) of the actors to positions 
and statement of how the positions relate to one another. 
Methods to partition the actors to positions: 

 CONCOR (discrete): CONvergence of iterated CORrelations. 
Repeated calculations of correlations between rows or columns 
which will eventually result in a correlation matrix consisting of only 
+1 and -1. 

 Hierarchical clustering (discrete): Grouping entities into subsets so 
that entities within a subset are relatively similar. 

 Spatial (continuous) representation like MDS: MDS is a data 
analytic technique that seeks to represent similarities/dissimilarities 
among a set of entities in low dimensional space so that entities 
that are more similar are closer. 



 There are three ways to represent the ties 
between and within positions: image matrix, 
reduced graph and density table.  

 Density table: A matrix that has positions as 
its rows and columns, and the values in the 
matrix are the proportions of ties that are 
present from the each actor in the row 
position to actors in column position.  
 



 Blockmodel: Partition of actors to positions 
and for each pair of positions, statement of 
the presence or absence of a tie within or 
between the positions on each of the 
relations. 

 Reciprocal, self-ties are meaningful and important 
in blockmodel. 

 Block: In any relation, each of the entries 
which specify ties between positions. 
 



 Oneblock: A bloc containing a 1 which 
indicates the presence of a tie from the row 
position to column position. 

 Zeroblock: A bloc containing a 0 which 
indicates the absence of a tie from the row 
position to column position. 



 
 Perfect fit: All actors in each position are 

structurally equivalent. This means that block 
consists of only 1’s. 

 Zeroblock (lean fit) criterion: There are no 
ties from actors in the row position to actors 
in the column position. 

 Oneblock criterion: All possible ties from 
actors in the row position to actors in the 
column position is present. 



 α density criterion: Since there is no perfectly 
equivalent actors, to define a threshold density, α, 
such that if the observed block density is greater 
than or equal to α then the block will be coded as 
oneblock. 
 Overall density computed across all relations or separate 

densities for each relation can be used for choosing α. 
 Valued relations: If all values in a block is less than 

the highest acceptable value for that block then the 
block is coded as 0 (maximum value criterion). 
Another criterion: if the mean value of the block is 
less than mean value of the relation, then the block 
is coded as 0 (mean value criterion).  
 



 Blockmodels are hypothesis about the 
structure of relations in a social network. 
Thus interpreting a blockmodel is important. 
There are three ways to interpret a 
blockmodel: 

 Actor attributes 

 Descriptions of individual positions 

 Description of the blockmodel 

 
 



 Actor attributes: To use attributes of actors 
to describe the positions. Main 
argumentation is that either characteristic of 
the actors determine the positional structure 
or positional structures determine the 
characteristics of the actors. 



 Descriptions of individual positions: To describe 
how the individual positions relate to each other. 
Ties to and from the positions are one useful 
strategy. There are four type of positions: 
 Isolate: A position neither give many ties nor direct many 

ties to other positions. 

 Sycophants: Have more ties to members of other 
positions than to themselves and do not receive many ties. 

 Brokers: Both receive and send to members of other 
positions. 

 Primary: Receives ties both from members of other 
positions and from its own members. 

 



 Description of the blockmodel: Examining 
the entire configuration of ties between 
positions that is expressed in the image 
matrix. There are five image matrix patterns: 
cohesive subgroups, center-periphery 
structure, centralized system, hierarchy, and 
transitive. 

 



Differences between sociometry & blockmodels 
 Blockmodels require a complete partition 

(doesn’t just focus on cliques) 
 Blockmodeling pays more attention to patterns 

outside of cliques 
 Blockmodels don’t assume spacial embedding 
 Blockmodels don’t have strict boundaries 
 Blockmodels focus on observed rather than ideal 

patterns 



 Structural equivalence requires that actors 
are partitioned into blocks which are 
homogeneous both internally and externally 

 Primary indicator of a relation is the absence 
of ties between individuals in sets 

 Many types of ties are needed 
 Nature of ties is inferred from pattern of all 

ties  of that type 
 



 Blockmodels deal chiefly with strong ties and 
often ignore weak ties 
 

 Remembering what Granovetter said about 
weak ties, what does the inability of 
blockmodels to detect weak ties say about 
blockmodeling? 



 Modern structural equivalence was defined 
by Burt (1976) 

 A set of structurally equivalent nodes is 
connected by the same relations to exactly 
the same people 

 An actor’s position is defined by who they are 
connected to. 

 Structurally equivalent nodes must be 
connected to all the same people in the same 
way. 



 Position is studied because we believe that 
actors that are connected to networks in the 
same way are thought to be equivalent 

 Strict structural equivalence imposes severe 
limitations on actors which are rarely met 

 Researchers often confound structural 
equivalence with related concepts 



 Actors cannot be structurally equivalent if 
they know each other 

 May rely on characteristics that are not 
strictly structural (i.e. characteristics that are 
related to individuals) 



 Views actors as occupying the same position 
if they are connected to corresponding others 

 Focus on number and type of connections 
 Borgatti and Everett believe that structural 

isomorphism is a better measure of structure 
than structural equivalence 



 Relaxes rules about the number of ties 
 Regular isomorphism is the most general 

form of equivalence 
 If actors are structurally equivalent, they will 

also be structurally and regularly isomorphic, 
but the opposite is not true 

 



 Can a blockmodel approach analytically show 
the relationships that world systems theory 
proposes? 

 Data from 24 highly industrialized “core” 
countries was analyzed 

 These countries accounted for more than 
70% of world trade 

 Emphasis of analysis was on structural 
similarity rather than clique identification 



 World systems theorists divide world into 
core, periphery, and semiperiphery states 

 Core states appropriate the surplus of the 
world economy 

 Periphery states produce lower-ranking 
(labor-intensive) goods 

 Semiperiphery states are both exploited and 
exploiters 
 



 Blockmodeling of the 24 countries showed a 
strong center-periphery pattern among core 
countries 



 Structural equivalence identifies 
organizational patterns that other techniques 
miss, such as: 

 Noncliquing patterns 
 Aggregate patron-client patterns 
 Occupants of center-periphery structures 
 Brokerage/agency structures 



 Naturalistic – simplest method using 
categorical definitions of organizational form 

 Attribute based – can be simple or complex; 
often confounds relational concepts with 
attribute measures that should be treated as 
independent or dependent variables 

 Structural cohesion – i.e. the social-network 
approaches previously discussed in PAD 637 

 



 Structural equivalence – organizations in 
each subset share similar relations with 
organizations in other blocks whether or not 
they are connected to each other or not 



 Based on structure rather than attributes or 
similarities in social definition 

 Capable of yielding partitions 
 Sensitive to interactional networks and 

cohesion 
 Sensitive to structural equivalence 
 Capable of identifying a structure of 

domination 



 Open-ended in its definition of the field 
 Capable of basing partitions on simultaneous 

analysis of multiple networks of different 
kinds of relations 



 Survey of 165 managing directors of 
American nonprofit resident theatres 

 67.3% response rate from 153 applicable 
directors 

 Respondents asked about professional 
activities, personal backgrounds, training, 
career experiences and expectation, and their 
attitudes towards management and policy 
issues. 



 Data was combined into 3 matrices which 
contained 84 rows and 211 columns each. 

 Analyzed using the CONCOR algorithm 
 



 Block analysis identified elite theatres and 
established links between them 

 Structure of the field was shown to be largely 
by imperfectly hierarchical 

 The identified partitions were theoretically 
and empirically distinct from nominalist or 
attribute-based alternatives. 


