
Wasserman and Faust Chapter 15: 
Single Relational Networks 



Four Tasks of Positional Analysis 

1)  Define Equivalence 
 
2)  Measure how closely the actors adhere to 
  that definition 
 
3)  Represent the equivalence of the actors 
 
4)  Measure the adequacy of this 
representation 
 



 The models in this chapter focus on dyadic 
interaction 

 
 It does this through the Y-array 
 
 Y-array focuses on three characteristics of 
actors 

Dyadic Basis 



Three Characteristics 

Expansiveness reflects the likelihood an actor 
will indicate that they have ties to other actors 

 

Popularity reflects the tendency of an actor to be 
linked to by others of the network 

 

Reciprocation reflects if relationships between 
actors are one or bidirectional 



Hierarchical Model 

 

What consitiutes a hierarchical model? 

 

 

Why might it be important to be able to identify a 
hierarchical model? 

 



The W-array 

 The W-array is another method of modeling 
data that focuses on attributes 

 Those actors with the same attributes are 
considered to have the same 
indegree/outdegree for that attribute 

 This leads to stochastic blockmodeling which 
assumes that behavior of actors in subsets is 
genralizable  



The Infinity and One-Directional 
Problems 

 Actors that are isolates have an outdegree of 
infinity 

 Actors that are universally expansive and 
popular have an indegree of infinity 

 In this situation, no calculations can be done 

 None of these analyses can be performed on 
one-directional ties as all actors will have the 
same indegrees and outdegrees 



Wasserman and Faust Chapter 16: 
Stochastic Blockmodels and Goodness of Fit 

Indices 



How Well Does a Blockmodel Fit the 
Data? 

There are two main approaches to determining 
how well a model fits data: 
 
1) Uses standard data analytic techniques to 
 compare the observed data set to the 
 blockmodel 
 
2) Uses statistical analyses and model-based 
 likelihood tests 



What's the Difference? 

The major difference between these two 
techniques is how they approach positional 
analyses: 

1) Positional analyses are not statistical methods 
and therefore cannot be used if you want to use 
statistics 

2)If you want to use statistical methods to analyze 
a model, you must begin by using statistical 
methods 



Stochastic Blockmodeling 

 Focuses on the use of stochastic equivalence to 
develop blocks 

 

 These blocks are based off of probability 
distributions and use that to map actors into 
blocks 

 

 Which method of blockmodeling do you prefer? 



Robins, Pattison, Kalish, and Lusher 
(2007) 

• Why model social network 

 

• Observed network 

• the network data the researcher has collected and is interested in 
modeling 

• one particular pattern of ties out of a large set of possible patterns 

 

• A general framework for model construction 

 



Robins et. al 

• The general form of the exponential random graph model 

 

 

• A refers to a configuration; gA(y) is the network statistic corresponding to A; 
ηA is the parameter of A; k is for normalization  

• Configuration: a small subset of possible network ties, like a single edge 

• Constraints on parameters 

• equating parameters when they refer to the same type of configuration 

• Setting some parameters to zero 

  



Robins et. al 

• Dependence assumptions and models 

• Bernoulli graphs 

• all possible distinct ties are independent of one another 

 

 

 

 

• Dyadic models 

 



Robins et. al 

• Markov random graphs 

• two possible network ties are conditionally 
dependent when they have a common actor 



Robins et. al 

• Dependence structures with node-level variables 

 

• Estimation 

• Pseudo-likelihood estimation 

• Properties not well understood; not accurate 

• Monte Carlo maximum likelihood  

• Simulation 

• Start with a set of parameter values; compare the 
simulation results with the observed network; adjust the 
parameter values; repeat until convergence. 



Robins, Snijders, Wang, Handcock, 
and Pattison (2007) 

• Problem with Markov random graphs 

• Near degeneracy 

• a graph distribution implying only a very few distinct 
graphs with substantial non-zero probabilities  



Robins et. al 

• New specifications 

• Alternating k-stars 

•                                      
                                   λ>1 
 

• Alternating k-triangles 

 

 

• Alternating two-paths 

 

 

 



Robins et. al 

• Estimation 

• Monte Carlo Markov Chain (MCMC) maximum likelihood 
estimation 

• One can also obtain reliable standard errors for the 
estimates 

• Programs for MCMC maximum likelihood estimation 

• SIENA 

• Estimates and standard error 

• T-ratio: how well the estimates has converges (the closer to 0 the 
better) 

• pnet 

• statnet 

• very few simulation runs 



Robins et. al 

• Padgett Florentine families business network 





Robins et. al 

• Kapferer tailor shop data, 





Contractor, Wasserman, Faust 
(1999).  

• Organizations as network 

• “reconfiguration” of new technology on organizations 

• It is not ‘network in organization’, but ‘organization as network’ 

• The focus of organization study shift from “emergent” networks to the 
emergence of networks 

• Multiple theories developed at multiple levels of analysis 

• A framework needed 

• To extend the focus from descriptive network metrics to statistical testing 

• To incorporate theoretical explanations at multiple levels of analysis 

• To incorporate theoretical explanations based on the actor’s attribute 

 



Contractor et. al 

• Analytic framework for specifying and testing 
organizational network hypotheses 

• Endogenous variables and exogenous variables 

• Endogenous: properties of the focal network itself that influence the 
probability of ties in the same network 

• Exogenous: properties outside the focal network 

• Attributes  

• Networks built on other relations 

• The same network but at previous point in time 

• Different levels of analysis 

• Actor level/Dyad level/Triad level/Global level 

• Structural autonomy/reciprocity/transitivity and cyclicity/centralization 

 



Empirical example: the CRADA 
network 

• 17 members representing 
the various private and 
government organizations 

• Two sets of hypotheses 

• Endogenous properties only at 
dyadic, cyclical triadic, 
transitive triadic, and global 
levels 

• One exogenous attribute: gov 
or not on actor, dyad, transitive 
triadic, and global levels 

 

Goodness of fit for the hypothesized models 



Parameters and associated significance levels for the best fitting model (Model 10) 


