6.3.2 Social Networks Analysis

Course providers: Dr Felix Reed-Tsochas (SBS & Sociology) and Dr Paolo Campana (Sociology)
felix.reed-tsochas@sbs.ox.ac.uk
paolo.campana@sociology.ox.ac.uk

Overview and Objectives:

This course is an introduction to Social Network Analysis. The aim is to give students an overview of
research on Social Networks, and the descriptive measures, models and analytical methods for
empirical Social Network Analysis. This course has a maximum capacity of 30 students. Upon
completion of the course, students should be able to:

1. Formulate meaningful research questions in social network analysis;

2. Understand the basics of gathering network data, and the issues and problems in collecting
network data;

3. Calculate a range of descriptive measures of social networks, and interpret these measures;

4. Specify empirical analysis of both cross-sectional and longitudinal network data, and interpret the
results of such analyses;

5. Formulate agent-based models which generate networks with diverse global structures from local
behaviour of agents.

Teaching arrangements and course content:
The course is taught through eight two-hour sessions offered in Trinity Term. Additional hands-on
computer lab sessions will also be offered.

The following is an outline of the content of the eight sessions:

e Overview of some network theories motivating the measures treated next: strength of weak
ties, cohesion and brokerage, social capital.

e The structure and collection of social network data: egocentric and whole networks;
network boundary problem; network surveys and name generators; archival data;
experiments.

e Representation of networks: relations, graphs, sociograms, adjacency matrices.

Visualization of networks.

Centrality: degree, betweenness, closeness, eigenvector.

Cohesion: density, fragmentation, cliques, k-plex, k-core, modularity.

Brokerage: bridges, structural holes.

e Positions and equivalence: structural equivalence, regular equivalence.

e Block modelling.

e Introduction to Exponential Random Graph Models.

e Studies of networks and behaviour: selection and influence.

e Introduction to stochastic actor-oriented models for network dynamics.

Micro-models and macro-properties:
o Network properties at local and global scales.
e Small world networks. Transitivity/clustering, minimum path length, observational and
experimental evidence.
e Degree distributions. Scaling properties for cumulative degree distributions, properties of
scale free networks.



Generative models: micro-specifications for network growth and evolution.

Preferential attachment: growth models for scale-free networks, sensitivity to initial
conditions and specifications.

Generation of small world properties: generating small-world networks with local processes.
Computer simulation, agent-based models: modelling cooperation in networks, modelling
the growth of collaboration networks.

Assessment:

This course is assessed by an essay of no more than 5,000 words which is due on Friday of week 10
of Trinity Term. The essay must contain an analysis of observed or simulated network data. The topic
should be agreed upon by the student and the course instructors before week 7. In addition, there is
a midterm practice assignment. Students have to submit an essay of no more than 2,500 words,
describing an analysis of an observed network data set or the exploration of a network simulation
model. This assignment is for feedback purpose only.
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