Assignment 4
This assignment will have two parts. In Part One, you will describe networks. First, you have to choose two relationships that generate two one-mode networks. You will draw these networks, then you will describe them with network statistics and compare them. Then you will look at the relationship between the two networks. Next, you will scrutinize individuals in those networks. Finally, you will work with a two-mode network.

In Part Two, you will use network properties as explanations. With UCINET you will create network variables and will use them in SPSS as dependent and independent variables in regression models.


I. Part One:  Describing Networks

A. One-mode networks 

1. Visual representation

Choose two one-mode relationships from our graduate survey data. Draw the network diagram for both one-mode networks. The diagrams will be often useful to understand the numerical result.

2. Overall measures, comparing two networks

Using the same data, calculate some summary measures for the whole network for both types of relationship. Explain if you have made any transformation to the data (symmetrized, dichotomized, added two or more relationships). 
Generate the following measures for your two networks and compare them to each other. Record the values for two networks in a table as you obtain outputs. (Keep the output file. You will need them later and you will need to hand them in.)

a) Number of components, bi-components, and cut-points
b) Network density

c) Average distance and distance based cohesion


d) Network centralization 
(1) 
Degree for (both in-degree and out degree, if your graph is directed)

(2) 
Closeness


(3) 
Betweenness


e) Number of cliques of 5 or larger

f) Clustering Coefficient

Examine the table you created. Explain how the two networks are different.  What do we learn from the difference in each measure?

3. Relationship between two one-mode networks

Calculate QAP correlation between the two matrices.


Examine your output and choose the appropriate measure of association to decide if the presence of a tie in one type of relation tends to co-occur with a tie in the other type of relation. Explain your result.
4. Describing individual nodes in one-mode networks

The outputs you got to answer questions about the overall measures of the networks have data on each individual as well. Choose one of the networks. Looking at those output files answer the following questions about individuals in that network: 
a) Are the same people getting the highest and lowest scores on degree centrality (in-degree, out-degree if ties are directed), closeness centrality, and betweenness centrality?

b) Who has the highest and the lowest clustering coefficient?
c) Who is in the most number of cliques? Which group of people is in the most number of cliques together?

d) Are there isolates? If yes, who are they?

(Hint: look at the output for component analysis.)
Answer each question.

B. Describing two-mode networks

Take the data about student-by-faculty relations:
1. Which faculty member(s) appears to be the most and the least central in this network? 

2. Which student(s) appears to be the most and the least central?


3. Which faculty member has the highest number of contacts with students?

4. Which pair of professors shares the most number of students?

5. Do correspondence analysis. Describe the clusters of students and faculty observed in the data.

6. Core-periphery analysis. How well does this model fit student-by-faculty relations?
Answer all six questions.

II. Part Two: Causal modeling.

Here you generate your variables in UCINET but you do your analysis in SPSS.
A. Network measure as dependent variable
What explains centrality?  Take a centrality measure from your previous analysis and run a regression of that measure on gender, age, cohort, marital status, whether they need to work to pay for graduate school?

Interpret your regression results. What makes a student central in the program? (Remember that this is not a random sample and ignore inferential statistics.)
B. Network measure as independent variable

What explains satisfaction with the program? Choose one of the five satisfaction measures as your dependent variable. 

1. First use the ego-centric network variables as predictors.
2. Add the centrality measure to the previous model.

3. Add any other attribute you think may explain satisfaction

Interpret your nested regression results. What makes a student satisfied? (Ignore inferential statistics.)
HAND IN ALL YOUR OUTPUT.
HOW TO HANDLE DATA IN UCINET


Open UCINET.


We should have the data files ready by the time you start working on the assignment but here is brief information on how to create UCINET data files for future reference. 


To create a UCINET data file, open UCINET spreadsheet. In the menu at the top of the program’s window, go to Data ( Spreadsheet Editor. In the editor, you will see a spreadsheet very similar to Excel’s. Here you can either enter data by hand or copy and paste a matrix from Excel. Keep in mind that the first row and column in grey-blue color are not numbered and are mean for labels, that’s is, names of the nodes in rows and columns. For one-mode networks, the names in rows and columns will be the same, for two-mode data, they will be different. It’s the best to keep names in the rows and columns in the same order for one-mode networks so that the diagonal cell is a person-to-themselves relation. 


If your data are, for example, on friendships and you have binary codes of 0 and 1 to indicate whether A and B are friends, you simply have to place 1 in the cell at the cross-section of A and B if they are friends or 0 if they are not. For directed ties, keep in mind that conventionally rows send ties to columns, while columns receive ties. That is, if A goes for advice to B, you put 1 in row A, column B. Value in row B column A depends on whether B goes for advice to A and my be 0. If you are entering data by hand and relationship is symmetric, turn on symmetric mode by going to Options ( Symmetric mode. This way UCINET will automatically place a value from B to A if you enter a value from A to B or the other way around, because for symmetric data they are the same (but not in directed networks). For valued data, you enter the corresponding value.


Usually it is easier to enter all ties that exist and than add zeros to the rest, or if everyone is connected to each other, do the opposite. For relationships of persons to themselves, either leave it blank if relationship to yourself is meaningless or input the appropriate value if it is meaningful. Usually the diagonal is ignored in the analysis. When it is not, you will be asked how to treat it.





For components: go to Network ( Regions ( Components ( Simple graphs. Keep all default settings as they are. Click on the three-dotted button on the right from the “Input dataset’ box, select your first data file, click on Open, click OK and examine the output. Repeat for the second data file. For valued data, you can choose the option Network ( Regions ( Components ( Valued graphs.


For bi-components and cut-points: go to Network ( Regions ( Bi-Components. input the dataset and click OK.











Very often entering data in matrix format into the spreadsheet by hand is very difficult and the quality of data entry may suffer (especially when networks are large). In this situation, it is useful to create data files in DL format. These are text files with simple command and data structure, which can be imported into UCINET. There are many different types of way arranging data in DL format, you have to consult the manual to decide which one is more appropriate for you. But to import the DL file into UCINET you go to Data ( Import ( DL, then choose a data file into the box ‘Input text file in DL format’ and type in a new name for the ‘Output dataset’ box. Note that UCINET allows to import data in a variety of other formats from a variety of network software. You can also import Excel files.


To symmetrize data, go to Transform ( Symmetrize. Click on the three-dotted button on the right from the ‘Input dataset’ box, select your first data file, click on Open. In the ‘Symmetrizing method’ choose between three methods of symmetrizing: maximum, minimum, or average. In the box ‘Output dataset,’ type in a name for the new file. Usually it’s best to keep the original data file name and add to that name ‘sym’ or ‘symmetrized’. For example if an original data file is called ‘st-advice,’ you can name your new symmetrized file ‘st-advice-sym’ or ‘sym-st-advice.’


To dichotomize network data go to Transform ( Dichotomize. Open your input dataset. In the ‘Cut-off operator’ box choose the operation you want and in the ‘Cut-off value’ type in your cut off value. For example, if you want to dichotomize the frequency of contact matrix so that you see only relationships between students who talk to each other at least once a week (value 3 and up), you can choose operator ‘Greater than’ and cut-off value ‘2.’ Leave the question about diagonal at default setting ‘No.’ In the box ‘Output dataset,’ type in a name for the new file. Usually it’s best to keep the original data file name and add to that name indication that data are dichotomize and at what value. For example if an original data file is called ‘frequency,’ you can name your new dichotomized file ‘frequency-gt2.’ Click OK. You should see your new matrix as an output. Verify if this is what you wanted and close the output.


To add two relationships make sure that the two matrices are similar, that is, if they are both directed or they are both symmetric, if they are both valued or both dichotomous, etc. To add matrices together go to Data ( Join. From the list ‘Possible files’ choose all the matrices you want to join and move them into the box ‘Files selected’ one by one (the order does not matter). In the menu ‘Dims to join,’ choose ‘Matrices.’ In the ‘Destination filename’ type in your new file name. It’s probably best to use the names of the relationships joined in that new filename. For example, if I join academic advice matrix with collaboration matrix, the new file’s name could be ‘advice&collaboration.’ Click OK. You will see an output with all the matrices that you wanted to join. Verify that this is what you wanted and close the output. Go to Transform ( Multiplex. Select for input the new file you created. Type a new name in the ‘Output dataset’ and click OK. You should see your new matrix as an output. Verify if this is what you wanted and close the output.


If you have transformed the original data in some way, do not forget to use your new files in the analysis instead of the original files.











Go to Network ( Cohesion ( Distance. Select your input dataset and hit OK. 











Go to Network ( Centrality ( Degree. Input dataset and select appropriate for your networks option of whether to treat data as symmetric or not. Click OK. 


Note that if relationships are directed you will have two measures: in-degree and out-degree.





Go to Network ( Centrality ( Closeness. Input dataset and select appropriate for your networks option of whether to treat data as symmetric or not. Click OK. Examine your output. Keep in mind that Freeman’s closeness centralization cannot be calculated for disconnected networks and centrality scores are calculated only for the largest connected conponent. If your network is disconnected interprete closeness centrality with caution. Note that if relationships are directed you will have two closeness measures: in-degree and out-degree.








Go to Network ( Centrality ( Betweenness ( Nodes. Input dataset and click OK. Examine your output.





Go to Network ( Subgroups ( Cliques. Input dataset. In the box ‘Minimum size’ type in ‘5’ and click OK. 





Go to Network ( Network properties ( Clustering coefficient. Input dataset and click OK. 








Turn the student-by-faculty matrix into a faculty-by-faculty matrix.


Go to Data ( Affiliations. Input student-by-faculty matrix and change the output dataset name to ‘faculty-by-faculty.’ In the box ‘Which mode,’ select ‘Col‘(because faculty are in columns in the student-by-faculty matrix). Hit OK.








Turn the student-by-faculty contact matrix into a bipartite matrix.  Go to Transform ( Bipartite. Input the faculty by student dataset and type in a new file’s name. Click OK.


To run Bonacich centrality on this matrix. Go to Networks ( Centrality ( Eigenvector. Input the bipartite dataset and hit OK.








Go to Tools ( Statistics ( Matrix (QAP) ( QAP Correlation. Input two datasets and hit OK. 





Open NetDraw (click on the icon with lots of colorful connected rectangles or in the menu click on Draw). Go to File -> Open -> Ucinet dataset -> Network. Select a network for opening and hit Open. In the menu, go to Layout and try different layouts for the network. Choose the one that presents the network structure most clearly in your opinion.


Introduce attributes to the graph. Go to File -> Open -> Ucinet dataset -> Attribute data. Select your attribute file.  You can have up to three attributes presented in the graph through color, shape and size of the nodes. Go to Properties -> Nodes-> Color -> Attribute based. A small window will pop up, in the drop down menu, select the first characteristic you would like to have in the graph. You can change colors for each category to you liking by clicking on the color box. Keep a record of what colors represent what categories. If you want to make a legend you will have to do it in some other software as this version of NetDraw does not produce it. Close that small window. If you would like to have more characteristics shown on the graph you can go to Properties -> Nodes-> Shape -> Attribute based for the second characteristic and to Properties -> Nodes-> Size -> Attribute based. 





Also you can change nodes’ labels to represent some characteristic instead of names. Go to Properties ( Labels ( Text and in the pop-up box choose characteristic you would like to show up in text format. Keep in mind that if attribute data recorded as numbers, NetDraw will show numbers. So for labels, it’s a good idea to show characteristics recorded in string format (written out words).  You can also play around trying to change the size of the labels, size and color of the lines between nodes. Once the graph looks the way you want it, save it. Go to File ( Save diagram as ( Jpeg.


Be consistent in graphing the two networks, that is, show the same characteristics, the same labels, the same size of lines, and have the same legend, etc. for both.











Go to Tools ( Two-mode scaling ( Correspondence. Input student-by-faculty matrix and hit OK.











Go to Network ( Two-mode( Categorical core-periphery. Input student-by-faculty matrix and hit OK.








To use centrality measures together with the rest of the student data, first rerun centrality analysis on one of the matrices, then open UCINET’s spreadsheet. Go to Data ( Spreadsheet editor. From the spreadsheet go to File ( Open and select file where UCINET recorded the scores. For degree centrality it is FreemanDegree.##h, for closeness centrality it’s Closeness.##h, for betweenness centrality it’s EdgeBetweenness.##h. From the spreadsheet you can copy the data and paste it directly into SPSS (or Excel). Make sure that students’ codes are in the same order in the UCINET spreadsheet and in your data file with student information.


You can also export files into Excel and SPSS can read Excel files. Go to Data ( Export ( Excel .





Go to Network ( Network Properties ( Density. Select your input dataset and hit OK. 
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