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Problem Set #4: Working With Two-Mode Data 

 
Adapted from original by Peter V. Marsden, Harvard University 

 

This problem set is designed to give you an overview of the portions of the UCINET software 

that are particularly useful for studying two-mode or “affiliation” network data. Two mode data 

has driven some of the most comprehensive data analyses done to date in network analysis, 

including Laumann and Knoke’s The Organizational State. UCINET has several routines built 

into it to analyze this type of data. The difficulty with two mode studies is less in the analysis 

(given the power of computers today) than in the data collection demands. It’s hard enough to 

collect data on one network. Collecting on two is sometimes beyond the means or patience of a 

researcher. 

 

Though it might seem merciful to let these much-examined data alone, we will use the Davis, 

Davis, and Gardner (DDG) data on the social events attended by women in a southern 

community for this problem set. This is the dataset “Davis” that is distributed with the UCINET 

software. We will also use Wasserman and Faust’s example of the Galaskiewicz CEOs and 

Clubs data, use dataset “Galask”. See pp. 65-66 of Wasserman and Faust for a description. 

 

 

Converting “Two-Mode” to “One-Mode” Data 

 

Two-mode network data give the relationships between two sets of entities (these are generically 

called actors and events, but the important thing is not the terminology – the key is that the 

relationships are between the modes). 

 

Two-mode network data is usually presented with one mode on the horizontal axis and the other 

on the vertical. Thus, these matrices are not square. Open the Davis data in the spreadsheet 

viewer. The rows are women; the columns are events (parties). A “1” indicates that a person 

attended the party. This is normally how two-mode data is presented. 

 

It is possible to induce two one-mode networks, one giving relationships among the events in 

terms of the actors they share, the other giving relationships among the actors in terms of the 

events at which they are co-present (or with which they are co-affiliated). 

 

You can do this in the Data/Affiliations menu. The input dataset should be the two-mode 

network. You can choose whether to induce relationships between the entities in the row mode 
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via shared affiliations with entities on the column mode, or relationships between the entities in 

the column mode via shared affiliations with those in the row mode. For the Galaskiewicz data, 

choosing the row mode means inducing relationships among CEOs, choosing the column mode 

induces relationships among the clubs. 

 

Once you have a one-mode network, many of the analytic tools we’ve used for looking at 

centrality or cohesive subgroups can be applied. 

 

Be sure to rename the resulting dataset (I believe its default name is “Affiliations”), especially if 

you decide to run this procedure for both modes, otherwise the first set of induced relationships 

will be overwritten. 

 

For both the Davis data induce the person matrix from the two-mode data. Include the 

UCINET output in your write-up. Why is the diagonal non-zero here? What does the number 

in the diagonal mean? 

 

Useful Data Manipulation Tools 

 

Much analysis of two-mode data is focused on the one-mode matrices obtained via the 

Data/Affiliations menu, as indicated above. Though the two-mode data are generally binary 

(since they usually involve a simple membership relation), the induced one-mode matrices are 

generally valued. It will often be useful to convert them into binary one-mode matrices for 

analysis via other network procedures; this can be done in the Transform/Dichotomize menu. 

Also, note that the diagonal is non-zero; you may wish to set it to zero, otherwise you may have 

to remember to tell UCINET to ignore the diagonal values. 

 

For some purposes it may be useful to remove effects of subgroup size from a network (see pp. 

322-324 of Wasserman and Faust). CEOs who are members of one big club may have more 

overlapping affiliations than those who are members of several small ones, and one might want 

to look at tendencies for two actors to have shared affiliations apart from the size of the clubs 

with which they are affiliated. Some techniques for removing effects of size require 

programming that is not incorporated within UCINET. But one can also use the Normalize 

option in the Data/Affiliations command to accomplish this. Another option is to use the 

Transform/Normalize command. One shouldn’t do this without having a clear notion of why it is 

that size/activity is a feature of the data that you are ignoring, however. There is no reason that 

you should do this within this exercise. 

 

Forming a Bipartite Data Matrix 

 

One can represent two-mode data in an alternative form that is useful for several approaches to 

their analysis. If the two-mode array is A (with N actors in the rows and M events in the 

columns), this larger matrix, in which events and actors are represented along both rows and 

columns, can be written as the following partitioned matrix: 

 
0(NxN) | A(NxM) 

 A’(MxN)| 0(MxM) 
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where 0 denotes a matrix of zeroes and A′ is the transpose of A; I have indicated the order of the 

relevant matrices above. Why do this? Because most network-analytic techniques require matrix 

math, and matrix math is impossible on a non-square matrix in most cases. With the bipartite 

graph in hand, one can perform various operations toward obtaining centrality measures, as in the 

Bonacich and Faust articles. Moreover, one can use a bipartite graph in NetDraw to show 

relationships between actors and events, such as the one found on page 301. 

 

One can convert two-mode data into this form in the Transform/Bipartite menu. Enter the two-

mode dataset , and select “0” (the default) for “value to fill within-mode ties”. To obtain a matrix 

as described above, one will wish to “make result symmetric”. 

 

Using the Transform/Bipartite menu in this manner saves considerable time and error, by 

comparison to using the Tools/Matrix Algebra and Data/Join menus, an alternative way of 

obtaining the bipartite graph that I have used. 

 

Try to replicate Faust’s presentation (in the Social Networks article) on the Galaskiewicz data 

(p. 184). Before transforming the data, label the actors and events using the spreadsheet 

viewer (if you haven’t already). It is important to keep track of whether the CEOs or the Clubs 

come first in the bipartite matrix. Most of the centrality measures should line up with the 

article output, though the flow betweenness measure has been refined since this article was 

written and generates different outcomes. Include the output in your write-up. 

 

 

Clustering the Induced Data Matrices 

 

In the Galaskiewicz data, it may be of interest to look for clusters of clubs sharing CEOs, or 

clusters of CEOs sharing clubs. 

 

Try this using the Tools/Cluster Analysis/Hierarchical menu on both the Events and Actors 

induced matrices from the original two-mode dataset. Choose the “complete link” option for a 

clustering method; this adds an object to a cluster only when it is within the criterion level 

with respect to all objects already in the cluster; the single link method adds an object to a 

cluster when it is within the criterion level for any object in the cluster. 

 

Applied to the induced relationships among the clubs, we see from the results that one set of 

clubs (2, 3, 6, and 15) share a number of CEOs as members, while another pair of clubs (4 and 9) 

has two CEOs in common. Other pairs of clubs are linked by only one overlapping membership. 

 

Compare the results of the complete-link and the single-link clusterings of the induced 

datasets. Note that the single-link clustering produces fewer “clumpings” of clubs, instead it 

begins with one core group to which other clubs are gradually added. Which output seems 

more appropriate? Why? 

 

The moral of this story is that the clustering criterion can influence the image you obtain of a 

dataset. 
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Graphical Tools for Two-Mode Networks 

 

There are some special graphical/spatial procedures suitable for two-mode data, including 

correspondence analysis and Galois lattices. 

 

A correspondence analysis program is implemented in the Tools/Scaling/Decomposition 

/Correspondence menu of UCINET. To use this, one simply enters the dataset containing the 2-

mode matrix, and a number of dimensions (i.e., sets of row and column scores) to be isolated (by 

default this is 3). The correspondence analysis output will include a plot based on the first two sets 

of scores, representing the row and column points such that actors lie near to the events with 

which they are affiliated, and events lie near to the actors affiliated with them. Once you close the 

plot window, you will see a listing of the “singular values” from the analysis as well as the row 

and column scores. 

 

To obtain plots of other sets of scores, use a plotting routine in Tools/Scatterplot. You can plot 

any pair of scores against one another this way, e.g. the 2
nd

 and 3
rd

 set of correspondence analysis 

scores. Enter the dataset “CorrespondenceRCScores” (or whatever name you choose to give it) 

here in order to get a plot obtaining both the row and column scores. 

 

Galois lattices represent the “containment” or “inclusion” relations among subsets of actors and 

events, in a dual way that allows one to appreciate the intersection between the two. Such lattices 

can be drawn using a program by Duquenne called “GLAD”. At present we don’t have access to 

that program. 

 

One could create one’s own Galois lattice by creating a binary dataset in which the nodes are 

combinations of actors and events (see Wasserman and Faust, p. 333, for example), while the 

lines are relationships of inclusion. NetDraw could then be used to represent the inclusion 

relations. Careful labeling will be important if this is to be at all informative. (This is, of course, 

a suboptimal solution; it would be best not to have to construct the lattice oneself. But if you 

really need a depiction of such a lattice and can determine the relevant inclusion relationships – 

which can be a project – this is how to obtain a pictorial representation thereof.) 

 

NetDraw can also be used in depicting the bipartite graph.  

 

Use NetDraw to create a visualization of the Galaskiewicz CEOs/clubs data (you’ll need to use 

the bipartite matrix you created earlier). Be sure to include labels for the points. Create an 

attribute dataset to code the types of points and plot different shapes for the modes. Plot one 

graph that shows event-to-actor relationships (see W & F, page 301 for an example). Then try 

a couple analytic routines like MDS or spring-embedding to place the points. Can one 

interpret the findings from an MDS or spring-embedded arrangement on a bipartite matrix? 

Why or why not? 
 


