Network Analysis – Lab Sheet

The aim of this lab is to introduce you to the use of the network analysis package Pajek, and to perform some hands-on analyses of real and computer-generated networks.

File Formats

Pajek network files are in plain text, with a very strict format. If the file format is not correct, the file will not load into Pajek. The format is as follows:

*Vertices <number of vertices>

1 “label1”

2 “label2”

…

*Edges

<vertex1> <vertex2>

<vertex3> <vertex4>

…

This is an example of a Pajek network file:

*Vertices 1788

1 "YAL005C"

2 "YAR002W"

3 "YLR310C"

4 "YPL240C"

5 "YAL021C"

...

*Edges

1 2

1 3

1 4

5 6

7 8

9 10

11 12

13 14

15 16

17 18

17 19

20 20

20 21

20 22

23 23

24 24

25 26

27 28

27 33

...
Note that whitespace consists of spaces, not tabs.

1. Create a Pajek .net file for the network shown in Figure 1, using a text editor such as notepad or word. Be sure to save in text-only format.
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Figure 1. An imaginary social network

2. Start Pajek and load the file you just created using “File -> Network -> Read” from the menu, or the File Open button in the Network section of the interface.

3. Visualize the network by selecting “Draw -> Draw” from the menu.

4. The network layout can be altered either by moving vertices using the mouse, or by choosing a new layout from the “Layout” menu. Try a few different layouts.

5. Save your preferred layout as a bitmap using “Export -> Bitmap”, and paste it into your lab writeup.

6. Close the draw window to return to the main Pajek screen. The connectivity of each node can be counted using “Net -> Partitions -> Degree -> All” (All counts both input and output links to a node; since ours is an undirected network, it has no in-degree or out-degree). Inspect the results by using the “Edit Partition” button on the Pajek interface. More information can be gained using “Info -> Partition” from the menu system. Note that the numbers here are double what you see on the screen, since every edge is counted twice, as A -> B and as B -> A.

a. Which is the most highly connected node?

b. Which is the least highly connected node?

7. Using the “Net” menu, find out the diameter of the network. What is it?

8. Cluster coefficient is calculated using “Net -> Vector -> Clustering Coefficients -> CC1” (CC2 is a normalized cluster coefficient). This calculates the CC for each node. To obtain distribution statistics for the CC, use “Info -> Vector”. What is the cluster coefficient for the network?

The next dataset to be used is the yeast protein-protein interaction dataset.

9. Start Pajek and load the file cyeast.net. Fill in the second column ("Full Yeast Network") in Table 1.

Table 1. Metrics for the networks

	Metric
	Full Yeast Network
	Yeast Largest CC
	Random Network

	Number of vertices
	
	
	

	Number of edges
	
	
	

	Diameter
	
	
	

	Most highly connected node
	
	
	

	Cluster Coefficient
	
	
	


10. Generate a randomly connected network with the same number of vertices and edges as the medium IRC network, using “Net -> Random Network -> Total No. of Arcs”. Using this network, fill in the fourth column ("Random Network") in Table 1.

11. What are the differences between the statistics of the two networks? Why do you think these differences may exist?

12. The yeast network does not consist of a single connected component. To see how many components do exist, use Net --> Components --> Weak. Select 1 as the minimum component size. Note that when you do this an entry appears in the Partition box of the Pajek interface, telling you how many components there are. To visualize the components, use Draw --> Draw Partition. You may need to modify the network layout as you did in step 4. Each component has its nodes filled in with a different colour.

13. Select the largest connected component of the network using Operations --> Extract from Network --> Partition, and select clusters from Partition 1 (this is usually, but not always the largest component). Fill in column three (Yeast Largest CC) in the table above.

13. The yeast network is an undirected network. One of the most interesting characteristics of a network is its degree distribution. Pajek will calculate the degree of each node, but in order to turn this data into a degree distribution, you must save the degree information as a Pajek cluster file (with a .clu extension) and import it into Excel.

Calculate the degree distribution of the yeast network using Net --> Partitions --> Degree --> All. Note that when you do this an entry appears in the Partition box of the Pajek interface. Save the partition information by clicking on the save button and save the file to your hard disk.
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Save button

Open Excel and read in the .clu file you just saved. If you are not familiar with the procedure to create a histogram from this data, the lab supervisor will demonstrate it.

