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Affiliation Network  

 Two mode social network that represents the 

affiliation of a set of  actors with a set of  events  

Voluntary organizations 

Boards of directors 

Clubs 

Committees 

 



Why to study affiliation networks?  

 Individuals’ affiliations with events provide direct linkage 
between actors and events. 

 Contact among individuals who participate in the same 
social events provides conditions under which pairwise ties 
among individuals become more likely. 

 Interaction between actors and events as a social system is 
important to study 

 Useful for studying urban social structures. 

 Allow to study dual perspective of the actors and the events.  
 Duality: Actors are linked to one another by their affiliation with 

events, and at the same time events are linked by the actors who 
are their members. 



Some Definitions 

 Affiliation network matrix: The matrix that records the affiliation of each 
actor with each event.  

 Co-membership matrix: One mode, symmetric, valued sociomatrix which 
indicates the number of events jointly attended by each pair of actors. The 
values on the diagonal of co-membership matrix are total number of events 
attended by each actor. 

  Overlap matrix: One mode, symmetric, valued sociomatrix which indicates the 
number of actors that each pair of events share. The values on the diagonal of 
overlap matrix are total number of actors who affiliated with each event. 

 Although the affiliation matrix uniquely determines both co-membership and overlap 
matrix, reverse is not true. 

 Co-membership (co-attendance) relation: Relation between actors when you 
focus on ties between actors (one-mode relation). 

 Overlap (interlocking) relation: Relation between events when you focus on 
ties between events (one-mode relation).  

 



Graphing Affiliation Networks  

 Bipartite Graph: A graph in which the nodes can be 
partitioned into two subsets, and all lines are between pairs 
of nodes belonging to different subsets.  

 Degree 

 Hypergraph: A graph which consists of a set of objects 
(points) and a collection of subsets of objects (edges), in 
which each object belongs to at least one subset and no 
subset is empty. Generally, in representing the affiliation 
networks, points are set of actors and edges are set of 
events. 

 Dual hypergraph: A hypergraph in which points are set of 
events and edges are set of actors.  



Properties of Actors and Events  

 Rates of Participation: Number of events with 
which each actor is affiliated. It is equal to degree 
of  the node representing the actor in the bipartite 
graph. 

 Average rates of participation can be used to compare 
people’s rates of participation in voluntary organizations 
between communities. 

 Size of events: Number of actors affiliated with 
each event. It is equal to degree of  the node 
representing the event in the bipartite graph. 

 Average rates of participation can be used to study the 
average sizes of clubs or voluntary orhanizations.  



Properties of One-Mode Networks  

 Density 

 For valued co-membership relation: mean number of 

events to which pairs of actors belong. 

 For dichotomous co-membership relation: the proportion 

of actors who share membership in any event. 

 For overlap relation: mean number of actors who 

belong to each of events. 

 For dichotomous overlap relation: the proportion of 

events that share one or more members in commo 

   



Properties of One-Mode Networks 

 Reachability, Connectedness, and Diameter:  

 Any affiliation network that is connected in the graph of 

co-membership among actors is necessarily connected 

in the graph of overlaps among events or vice versa. 

 The diameter of an affiliation network is the length of 

the longest path between any pair of actors/events. 



Properties of One-Mode Networks 

 Cohesive Subsets of Actors or Events: 

 For the co-membership relation for actors, a clique at 
level x is a subgraph in which all pairs of actors share 
membership in no fewer than x events. 

 For the overlap relation for events, a clique at level y is 
a subgraph in which all pairs of events share at least y 
members. 

 Reachability for Pairs of Actors:  

 In valued graph, two nodes are reachable at level c if 
there is a path between them in which all lines have a 
value of no less than c.  

 



Basis: Network Analysis v. Traditional 

Social Science 

Social Network Analysis Traditional Social Science 

Analysis 

• Dyadic attributes 

 

• Data: person-by-person 

matrix that records a dyadic 

attribute among group of 

actors as a single variable. 

 

• Matrices: 2-way and 1-mode 

• Monadic attributes  

 

• Data: person-by-attribute 

matrix where actors are 

“cases” and the monadic 

attributes are variables.  

 

• Matrices: 2-way and 2-mode 

(Borgatti & Everett,  1997) 



Conceptually – Is this true? 

Duality of Persons and Groups 

“Individuals come together (or, metaphorically, ‘intersect’ 

one another) within groups, which are collectivities based on 

the shared interests, personal affinities , or ascribed status 

of members who participate regularly in collective 

activities.” (Breiger, 1974) 

 

“…the particular patterning of an individual’s affiliations 

(or the ‘intersection’ of groups within the person) defines his 

points of reference and (at least partially) determines his 

individuality.” (Breiger, 1974) 

 



What can we learn from this analysis? 

 An actor’s affiliation with groups/events provides links 

between actors and events. (Borgatti & Everett, 1997) 

 

 Actors who have groups/events in common are more 

likely to form ties. (Borgatti & Everett, 1997) 

 

 Unique social system where actors create links between 

events, and events create links between actors.  

Memberships allow for flow of information between 

events and coordination of activities. (Faust, 1997) 



Operationalizing the Metaphor 

1. Convert existing 2-mode data into 1-mode data 

 

2. Collect 2-mode data with intent to convert to 1-mode 

data 

 

3. Collect 2-mode data and analyze as 2-mode data 

 

(Borgatti & Everett,  1997) 



Techniques: Visualization  

(Borgatti & Everett,  1997) 

Correspondence Analysis: 

clustering points in meaningful way.  

Bipartite Graph:  establishes a 

partition so that entities are 

separated and ties occur only 

across the set.  



Techniques: Visualization  

(Borgatti & Everett,  1997) 

Combination – Correspondence & 

Bipartite Graph: nodes are positioned and 

grouped, but lines are added to show links 

between entities. 

Geodesic & MDS: compute the 

geodesic distances between the pairs 

of nodes in he bipartite graph to 

create matrix. Apply MDS, allows for 

better identification. 



Techniques: Centrality 

Centrality: 1-mode Centrality: 2-mode 

Is an actor active in network? (degree 

centrality) 

Must have centrality scores for both actors 

and events & relationship between scores 

Is an actor able to contact other actors 

through geodesic paths (closeness centrality) 

Centrality of an actor must relate to the 

grouping of events that an actor belongs, 

and centrality of the event’s members 

Is actor able to control flow of resources or 

information? (betweenness centrality) 

Focus on the links between actors and 

events through overlapping memberships 

Does the actor have ties to other actors that 

are central? (eigenvector centrality) 

Reveal the “pattern of inclusions among 

memberships,” and those who are primary 

actors and those who are secondary actors 

(Faust, 1997) 

(Faust, 1997) 



Techniques: Centrality  

 Degree: number of links between an entity in one set to entity in another; 
modify normalization to divide score by the size of nodes in opposite set 

 

 Closeness: total geodesic distance from a node to other nodes in the 
network; modify normalization as nodes in 2-mode are at a minimum 1 
node away from entities in opposite and 2 nodes away in own set 

 

 Betweenness: number of geodesic paths that pass through node; modify 
normalization as the maximum can only be achieved for node if it is only 
member of set 

 

 Eigenvector: centrality of the node is determined by the centralities of the 
nodes to which the node is adjacent 

 

Faust, 1997; Borgatti & Everett, 1997 



Techniques: Centralization & Subgroups  

 Centralization: “single mode centralization,” 

measures whether a node is central only compared 

to other nodes in the same set and the nodes in the 

second set are used in calculating each node’s 

centrality 

 

 Subgroups: 

 Bicliques: adjust given dual nature of 2-mode data 

 Biplex: step-down of the biclique 

Faust, 1997; Borgatti & Everett, 1997 



Techniques: 2-mode design 

Galois Lattices: “represents the relationship between two 

sets of objects in terms of inclusion mappings between 

subsets of object from each set,” subset-superset or 

primary-secondary 

Faust, 1997; Borgatti & Everett, 1997 



 
BONACICH (1991) - SIMULTANEOUS GROUP AND INDIVIDUAL 

CENTRALITIES  

 

Group centralities are a function of the centralities of their members and individual 
centralities are a function of the centralities of the groups to which they belong.  

 

The standard measure of centrality assumes that the centrality of each board is a linear 
function of the centralities of the groups with which it overlaps and the amount of overlap.  

 

One serious problem with this centrality measure is that it is strongly affected by the sheer 
size of groups and the number of groups to which an individual belongs.  

 

This can be a major problem. For example, the size of a board of directors may reflect 
nothing about the position of the firm but simply be in conformity with some arbitrary rule. 
Similarly, variations in the number of memberships by an individual may be either 
meaningful or arbitrary.  

 

A better way to control for variations in group size or in the numbers of individual 
memberships is presented.  

 



 A set of consequential corporate actors, each possessing variable interests in a range of 

issues in a national policy domain and relevant mobilizable resources. 

 These actors are embedded within communication and resource-exchange networks. 

 The flows of specialized communications and resources among the actors enable them to 

monitor, and to communicate their concerns and intentions in, relevant decision-making 

events that, in turn, have consequences for their interest. 

 These events, both in themselves, as unique historical occurrences, and in their 

interrelationships, have critical import for explaining the behavior of individual actors 

and their interaction.  

 

 
                                                                                               monitor  

 
   Consequential actor                                  Differentiated communication      
   endowed with interests                           and resource flow structures                                                      individual events and their interrelationships 
   & resources  
                                                                                              intervene 

                                                                                        
 
  
                                                                 consequences for the interests of actors         

Laumann & Knoke (1987) - Introductory Overview 

A general model of policy making: 



SPECIFICATIONS OF THE ANALYTIC MODEL 
 

 

 

 

 

 

 

1.Policy Domains - A set of actors with major concerns about a substantive area, whose 

preferences and actions on policy events must be taken into account by the other domain 

participants.  

 

2.Structural Relations - The social structure of a policy domain refers to those stable, 

recurrent patterns of relationships that link consequential actors to each other and to the 

larger social system. Social structure may be usefully conceptualized in terms of the multiple 

types of ties among system members, the patterning of which, in turn, may be used to 

identify a subsystem’s fundamental social positions and the roles performed by particular 

organizations.   

 

 

 
                                                                                               monitor  

 
   Consequential actor                                  Differentiated communication      
   endowed with interests                           and resource flow structures                                                      individual events and their interrelationships 
   & resources  
                                                                                              intervene 

                                                                                        
 
  
                                                                 consequences for the interests of actors         



SPECIFICATIONS OF THE ANALYTIC MODEL 

 

 

3.Delineating Domain Membership - The members of a national policy domain are 

complex formal organizations rather than natural persons acting in their own right. 

Membership is the outcome of continuous negotiations between the consequential actors 

currently forming the elite, who seek to impose their preferred definitions and requirements 

for inclusion, and various excluded nonelite actors, who seek the right to participate in 

collective decision making for the subsystem as a whole.  

 
                                                                                               monitor  

 
   Consequential actor                                  Differentiated communication      
   endowed with interests                           and resource flow structures                                                      individual events and their interrelationships 
   & resources  
                                                                                              intervene 

                                                                                        
 
  
                                                                 consequences for the interests of actors         



SPECIFICATIONS OF THE ANALYTIC MODEL 

 

 

 

 

 

3.Delineating Domain Membership - The two prevailing techniques for identifying social 

positions are structural equivalence and  subgroup cohesion. In the approach using the 

criterion of structural equivalence, two or more  actors jointly occupy a structurally 

equivalent position to the extent that they have similar  patterns of ties with other system 

actors, regardless of their direct ties to each other. The  criterion of subgroup cohesion, on 

the other hand, aggregates only those actors who maintain dense mutual interactions either 

as “cliques” or as “social circles.”  

 

 
                                                                                               monitor  

 
   Consequential actor                                  Differentiated communication      
   endowed with interests                           and resource flow structures                                                      individual events and their interrelationships 
   & resources  
                                                                                              intervene 

                                                                                        
 
  
                                                                 consequences for the interests of actors         



BEARDEN & MINTZ (1987) - THE STRUCTURE OF CLASS 

COHESION: THE CORPORATE NETWORK AND ITS DUAL 
 

Background 

  

Two approaches have been popular in the study of cohesion formation in advanced 

capitalist society. 

 

One approach uses the corporation as the unit of analysis while the other emphasizes 

capitalists as the unit of analysis.  

 

This research maps corporate interaction patterns in an attempt to address the question of 

cohesion within the business community. 

 

It also focuses on identifying sources of cohesion within the capitalist class, concentrating on 

the role of individuals in unity formation.   

 



BEARDEN & MINTZ (1987) - THE STRUCTURE OF CLASS 

COHESION: THE CORPORATE NETWORK AND ITS DUAL 
 

Data Collection 

  

Data collected in 1976 from the 200 largest (sales) nonfinancial firms and the 50 largest 
(assets) financial institutions in US. 

 

Names and executive positions of the directors on the boards these firms taken from 1977 
Standard and Poor’s Register of Corporations, Directors and Executives.  

 



BEARDEN & MINTZ (1987) - THE STRUCTURE OF CLASS 

COHESION: THE CORPORATE NETWORK AND ITS DUAL  

Results: The corporate network 

 

The 1976 US corporate network is a loosely integrated uncentralized system.  

Financial firms are the most central in the whole network and in regional group formation.  

Although commercial banks in particular are the organizing units of the interlock network, 
bankers themselves do not play a corresponding role. 

Outsiders (i.e. board members without executive positions in the corporations under 
investigation) are responsible for the cohesion of the system. In particular, businessmen and 
women without full-time affiliations with corporations are the most crucial actors in terms of 
system unity. 

Individuals most important in solidifying the network of corporate interlocks come from two 
different segments of the business world. The first group (directors from smaller firms) are likely 
members of the social upper class and their roles in cohesion formation seems to result from class 
position. The other groups (retired executives) are recruited because of institutional position a  
result of years of active leadership. 

This suggests that there are two mechanisms for participation in general policy formation at the 
very highest level of American business. The institutional position or the elite social background 
serves as a vehicle for decision-making participation.  

 



BEARDEN & MINTZ (1987) - THE STRUCTURE OF CLASS 

COHESION: THE CORPORATE NETWORK AND ITS DUAL 

Results: Network of relations among directors 

 

Of the 13 components identified, most have a regional base. 

 

The components of the person network contain a national grouping, a seminational 

grouping and a number of geographically defined subsets.  

 

This structure echoes the subgroups found in the corporation network. Findings point to the 

existence of a social map closely corresponding to the corporate map. 

 

Members of the national component along with directors in the seminational grouping unite 

the regions and play a bridging role among regions.  

 


