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What is a network

» A network is a collection of things that are related to one
another in one or more ways.



More formally, a network...

P ...is defined by a set of nodes and the links that connect them.

&= (N7 E)
g is the network
N =1{1,2,...,n} is the set of nodes
E is the set of links (edges) between them
Link in network g between nodes i and j: g; =1, {i,j} € E.



What is a social network

» In a social network, the nodes (things) are typically people,
groups, organizations and the links (relationships) between
them are social interactions like friendships, financial

exchanges.
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Nodes = workshop participants, link = workshop attendance
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Nodes = workshop participants, size ox degree, link = interaction during coffee
break



Nodes = workshop participants, size ox degree, link = interaction during lunch

The University of Manchester



Nodes = workshop participants, link = pre-existing relationship (classmates,
colleagues)
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@ social network

The same set of nodes can be connected in different ways and form different
social networks.




MANCHESTER
1824

» Imagine that there is a job opening that would be perfect for
you, but you do not know about it.

» How likely is each of these people to tell you about the job
opening?
» a stranger
your coffee shop barista
your best friend
someone you attended this workshop with
someone you had coffee with at this workshop
someone you had lunch with at this workshop
someone you have a pre-existing tie with (friend, colleague)
and who attended the workshop
someone who had coffee with a person you had coffee with at
this workshop
a friend of a friend
your mentor
your mayor
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» Now imagine that you know about the job opening and decide
to apply.

» How likely is each of these people to actively help you get
the job?

» a stranger

your coffee shop barista

your best friend

someone you attended this workshop with

someone you had coffee with at this workshop

someone you had lunch with at this workshop

someone you have a pre-existing tie with (friend, colleague)

and who attended the workshop

someone who had coffee with a person you had coffee with at

this workshop

a friend of a friend

your mentor

your mayor

VVYyVYVYYVYY
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» Imagine someone says the government has completely turned
its back on citizens and now only serves the interests of the
superrich.

> How likely are you to believe them if they are:

» a stranger

your coffee shop barista

your best friend

someone you attended this workshop with

someone you had coffee with at this workshop

someone you had lunch with at this workshop

someone you have a pre-existing tie with (friend, colleague)
and who attended the workshop

someone who had coffee with a person you had coffee with at
this workshop

a friend of a friend

your mentor

your mayor

VVYyVYVYYVYY
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> Not all links matter for a given outcome.
» How two people are related may matter.

> How everyone else is related may matter.
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Importance of theory

» Spending time on theory development is indispensable for a
good empirical design.

» Your design choices must be guided by your theory.



What is a network theory

» A well-specified network theory defines three elements (Larson
2024):
» the set of nodes;
» the types of links;
» the function of the links.
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Element Question to Ask Examples
Nodes What is the set of things Voters; politicians; organi-
(actors, entities) that are zations; committees; rebel
connected? groups; countries
Link Type What is the relevant Friendship; trust; depen-
connection between two dence; kinship; shared
nodes? membership; past interac-
tion; collaboration
Link Func- What does the link do? Transmits information;
tion Why is its presence theoret- conveys influence or pres-
ically important? sure; shares resources;

aligns interests

Adapted from Larson (2024), Table 4.2.



Practice: Mobilization/Radicalization

Individuals are more likely to engage in radical political action
when they are socially connected to others who already participate
in such activity.

» Nodes: ?
» Link types: ?
» Link functions: ?

Possibly relevant are social ties that enable influence and
recruitment by transmitting mobilizing information, reducing
uncertainty about participation.



Practice: Polarization

Political polarization is higher when social networks are divided
along partisan lines.

» Nodes: ?
> Link types: 7
» Link functions: ?

Possibly relevant are social ties through which political views are
discussed, exchanged, reinforced.



Practice: Political Connections

Public officials occupying brokerage positions between political and
business elites are more likely to engage in corruption.

» Nodes: ?
> Link types: 7
» Link functions: ?

Possibly relevant are social ties that provide access, information,
and opportunities for exchange.



Practice: Oligarchic Influence

“To successfully defend their wealth]...], oligarchs promote to the
position of legislators their own loyal clients, that is, trustworthy
individuals who are personally related to their patrons, deeply
invested in the relationships with them, and unlikely to cheat.
These loyalists provide oligarchs with consistent representation in
the legislature and work towards the adoption of legislation that is
as favorable to their patrons’ economic interests as possible.”
(Nitsova 2026)

» Nodes: ?
» Link types: 7
» Link functions: ?

Possibly relevant social ties are pre-existing personal connections
based on trust and dependence, allowing the transmission of
influence.
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Designing the Study: Measurement



Network boundary specification

» What nodes to include?

» Sometimes there is a natural conceptual boundary you can
use: parliamentary term (e.g. 59th UK Parliament, 119th US
Congress), international organization, firm, classroom, school,
village.

» Sometimes finding a natural conceptual boundary is tricky:
population of interest too big (e.g. UK voters, rural residents)
or hidden (e.g. undocumented migrant communities, criminal
gangs, participants in corruption schemes).

» Impose some external criteria (nodes included based on shared
membership or because they are mentioned in a certain
document).

» Allow the nodes (respondents) to determine the boundary
themselves (more on this later...)



Link type operationalization

» What links to include?

» Measure and add links that perform the link function specified
in the theory well.



Practice: operationalizing links

Mobilization /Radicalization
Assume the relevant links are relationships that enable influence
and recruitment.
How would you operationalize these links?
1. Belong to the same online political group/forum

2. Regularly engage in message exchanges on the same online
political group/forum



Practice: operationalizing links

Polarization
Assume the relevant links are social relationships through which

political views are exchanged or reinforced.
How would you operationalize these links?
1. Report being friends
2. Report discussing politics with one another



Practice: operationalizing links

“To successfully defend their wealth]...], oligarchs promote to the
position of legislators their own loyal clients, that is, trustworthy
individuals who are personally related to their patrons, deeply
invested in the relationships with them, and unlikely to cheat.
These loyalists provide oligarchs with consistent representation
in the legislature and work towards the adoption of legislation
that is as favorable to their patrons’ economic interests as
possible.” (Nitsova 2026)

At the level of theory:
» Nodes: oligarchs, legislators

P Link types: pre-existing personal connections, likely based on
trust, dependence

» Link functions: transmit influence, information
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At the level of measurement:
> Nodes:
» oligarch: any individual in the top-100 richest people for
2012-2014
» MP: any individual who served as MP in the 8th Ukrainian
Parliament (2014-2019) and 9th Ukrainian Parliament
(2019-2022)
» oligarch-MP: any oligarch who also served as MP
» Links:
> affiliated with the same business company...
» affiliated with the same NGO...
» affiliated with the same political party organization at the
branch /office/leadership level...
. at the same time for any period prior to the respective
election
» belong to the same family
» other (residual category for other personal connections)



Node & Link Types
MP

W Oligarch
@ Oligarch-MP
business
pol. party office

Verkhovna Rada 8 Network: 172 nodes (61 oligarchs, 98 MPs, 13
oligarch-MPs) and 235 multiple edges. Density: 0.0137.
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Why not measure and add the following links:

» political party membership or prior parliamentary faction
membership instead of political party branch/office/leadership;

> university affiliation;
» friendship?



Activity: Your Research Project

Think about a research project in which networks are, or could be,
important.

1. State your network theory:
» What are the nodes?
» What type of link matters?
» What does the link do?
2. Translate the theory into measurement:

» How would you define the network boundary?
» How would you operationalize the relevant link?

Discuss in groups of 3-4. Help each other identify anything that is
still underspecified.
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Designing the Study: Data Collection



Network data collection

> Surveys
» Secondary data

» Qualitative interviews



Surveys: data elicitation approaches

» Approaches

» Roster/List method

» Name generator/Free recall

> To keep in mind:

» A roster makes potential alters visible to respondents and may
recover relationships they would not spontaneously recall
(detects more weak ties).

» A name generator relies more heavily on recall and may
preferentially identify salient relationships (detects more strong
ties).

» Appropriate method depends on your theory.



Surveys: sampling

» Sampling network data is different from ordinary survey
sampling:
» sampling respondents also determines which links and which
parts of the network structure become observable.

» Three broad approaches

» Census/bounded-network design: attempt to survey all
respondents in a defined population.

» Probability sampling: sample respondents from a known
population.

» Link-tracing sampling: start with seeds (small initial set of
respondents) and reach additional respondents through
reported links.



Ground truth, known population
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Simple random sampling

@ Sampled respondents
% Named alters
/k \r Not revealed
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Simple random sampling

\v @ Sampled respondents
/L\. \’ Named alters



Ground truth, unknown population

> 40/52



Link-tracing sampling
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B Seeds
@ Interviewed

f Nominated, not interviewed
j\ Not revealed

<



Link-tracing sampling

B Seeds
@ Interviewed
Nominated, not interviewed

<



Surveys: sampling

» The appropriate sampling approach depends on:
» What you know about the population:

» Known, bounded population: census or probability sampling.

» Unknown/hard-to-reach population: actors may need to be
identified through network ties.

> What you want to infer:

» Characteristics of actors and their local networks (e.g.
out-degree, neighborhood): smaller samples are fine

» The structure of the network (e.g. clustering, eigenvector
centrality, diameter): smaller samples are bad

> A sampled network is not necessarily a smaller version of the
full network. It can be a (very!) different network.



Secondary data

» Data created or collected for a purpose different from your
research purpose.
» Structured sources
» parliamentary voting records
» business, lobbying, and campaign finance registers
» court and administrative records
> digital trace data (follows, likes, comments, hyperlinks)
» Semi-structured /unstructured sources
» biographies and dossiers
» media reports and newspaper articles
» historical archives, correspondence, diplomatic cables
> social media posts (text, images, video)



From secondary data to network data

» Secondary data are rarely created as network data: you
construct a relational dataset from the available data.

» This requires making highly consequential decisions.

» Typical structure:
Person A is affiliated with Company/Political party X
Person B is affiliated with Company/Political party X
Person A is linked to Person B

» Shared affiliation or co-occurrence does not necessarily imply
interaction.

» include a time component;
» go a step down the aggregation ladder.



Secondary data: assessing data quality

» Validity: Does the source allow you to actually measure the
relationship you are interested in?

P Reliability: Is information recorded consistently across actors,
sources, and time?

» reporting rules, definitions, personnel, or protocols may change
» Coverage and missing data:

P> Are some actors or ties systematically more visible?

» Does 0 mean “no link” or simply “no observed evidence of a
link"?

» Good practice: triangulate sources, document coding
decisions, and conduct sensitivity checks where possible.



Qualitative interviews

» Qualitative interviews can be especially useful before
quantitative network data collection:
» identify relevant actors and network boundaries;
» identify important types of relationships;
» inform survey questions, name generators, and coding rules.

> They can also be used to validate and interpret network data:

» triangulate relationships identified in other sources;

» identify missing or misclassified ties;

» understand what observed relationships and network positions
mean.

» Particularly valuable when networks are hidden, informal, or
difficult to observe directly.
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Other Design Considerations



Other considerations

> Multiple link types:

How many to collect? To aggregate or not?
» Capping the number of links:

5, 10, 207 How many is enough?

v

Unit of observation:
firm/deputy office/household vs. individual

Name spelling, typos, and matching
Unique identifiers

Ethical considerations

vvyYyy

Contextual knowledge and expertise—never underestimate
their importance!



Node & Link Types
MP

W Oligarch
@ Oligarch-MP
business
pol. party office

Verkhovna Rada 8 Network: 172 nodes (61 oligarchs, 98 MPs, 13
oligarch-MPs) and 235 multiple edges. Density: 0.0137.




Activity: Design Audit

Return to your own research project.

How would you actually obtain the network data you need?

1. What data source would you use?
» survey, secondary data, qualitative interviews, or a
combination?

2. How would you identify the nodes?
3. How would you observe or elicit the links?

4. What design choices could affect the network you observe?

» boundaries, sampling, recall, missing ties, source coverage,
coding decisions, etc.

5. What is the biggest design challenge you would need to
solve?

Discuss in groups of 3-4.
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Have fun designing and studying networks empirically!
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