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Introduction

• This dissertation is about the statistical analysis of social networks 
especially with the social media (e.g. Facebook, Twitter, YouTube, 
Instagram, etc.).

• The main objective of this dissertation is to use a statistical method in which 
we could determine a representation of the relationships between the 
individuals or actors.



What is a Social Network?

• A social network is a structure that is made up 
of actors such as individuals or organizations 
and a set of paired ties (dyad) between the 
actors.

• Such networks can be either directed or 
undirected.

• For this dissertation, we will look at the 
undirected network.



Dataset

• The dataset that I will be using for this dissertation is my personal Facebook 
data.

• By doing so, the network will now be egocentric around me i.e. an Ego 
Network.

• There are 346 actors in the network.



Cons of gathering data

• Difficult to keep up with the daily changes as people constantly update their 
information.

• Not everyone has complete profile.

• It can be very time consuming.



Friend Gender Age Rship Mutual Total

1 F 22 S 1 52

2 F 21 IR 3 845

3 M 24 IR 3 59

4 F 20 IR 3 263

5 M 18 S 3 408

6 M 18 S 8 212

7 M 16 S 7 399

8 M 17 S 7 142

9 M 17 S 4 362

10 M 22 S 3 4

• An excerpt of data from the whole 
dataset.

• Rship = Relationship Status

• S = Single

• SE = Separated

• E = Engaged

• IR = In Relationship

• M = Married

• CR = Complicated Relationship

• CU = Civil Union

• D = Divorced

• W = Widowed



Visualising Data

• For the past few months, I found out how to visualise the data with the use 
of these computer programs.

• Netdraw (https://sites.google.com/site/netdrawsoftware/)

• R (http://www.r-project.org/)

• For this dissertation, I would be using R as it can provides a wider variety of  
statistical and graphical techniques than Netdraw.



Friend Gender Age Rship Mutual Total

1 F 22 S 1 52

2 F 21 IR 3 845

3 M 24 IR 3 59

4 F 20 IR 3 263

5 M 18 S 3 408

6 M 18 S 8 212

7 M 16 S 7 399

8 M 17 S 7 142

9 M 17 S 4 362

10 M 22 S 3 4

• Using the previous 
excerpt we can use R to 
visualise the excerpt.

• But before we do that, 
we need to set-up R and 
install packages 
specifically made for 
network analysis.



Setting up R

• The Comprehensive R Archive Network (CRAN) (http://cran.r-project.org/)

• An archive of packages for a variety of statistical areas.

• This can be done by writing the code install.packages() in R e.g. 
install.packages(“network”) and by loading the packages using 
library().

• For this dissertation, we will use the packages “network”, “statnet” and 
“igraph”.



Friend Connected to

1 7

2 6, 7, 8

3 6, 7, 8

4 5, 6, 7

5 4, 6, 8

6 2, 3, 4, 5, 7, 8, 9, 10

7 1, 2, 3, 4, 6, 8, 9

8 2, 3, 5, 6, 7, 9, 10

9 6, 7, 8, 10

10 6, 8, 9

• Need to tell R how the 
actors are connected 
through an edge list.

• Number of connections 
is called Degree.





• We are hoping to achieve this 
diagram by the end of the project.

• This was obtained through the 
Facebook option from Wolfram 
Alpha. 
(http://www.wolframalpha.com/)



Statistical Methods
Applying to R using the previous excerpt



Node-Level Statistic

• Computes the in-degree and out-degree for each node (actors) to calculate 
reachability of each actors.

• Calculates geodesics (shortest path) between each actor pair.

• Since the network is undirected, this is can be skipped.



Network-level Statistic

• Calculate the mean and standard deviation of 
the degree.

• Calculate the graph density, reciprocity, and 
transitivity.



Heterogeneity

• Homophily – property of nodes that has similar 
attributes. Heterogeneity is the opposite.

• Using a statistic called IQV or I Index of 
Qualitative Variation.

• Only works with categorical variables that 
have been numerically coded to integer values 
that ascend sequentially from 0.



What’s next?

• We will research more into several topics as follows:

• Centralities, Structural equivalences, Block modelling, QAP regression, Exponential-
Family random graph Models.
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