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Extra credit

Merci Yichen Shen and Tiphaine Aeby, and all those who added extra coding



Obtaining data
- Plenty of network data around… 

- Return to lecture 2 slides, see also Moodle/Slack 

- Look at data from packages, replication material for published work, or from databases of network 
data 

- Can use data you might be collecting already for your dissertation (if 2nd year), but not necessary 
that the data is novel 

- You can leverage/develop more expertise if it’s something you are interested in substantively, but 
there can be something freeing in analysing data you have no particular stakes in 

- What is most important is that you can demonstrate your network theory, analysis, and modelling 
skills



Obtaining data
- Some (important) recommendations: 

- Data does not need to be ‘real’ (can be fictional), but needs to have some content/meaning 

- Small to medium networks (<1000 nodes) will be easier to visualise and analyse 

- Make sure that you are choosing a network with one or more related other networks or 
nodal attributes that might explain how the network is formed/changed or patterns of 
behaviour/adoption across the network 

- Doesn’t matter if the network data has been analysed before, so long as it is a new analysis 
(conversely, doesn’t matter if it’s the same analysis as previous work, so long as it is an 
application to different data)



Influence vs Selection
- Diffusion models are about influence 

across a (usually unchanging) network 
structure 

- So you are probably asking some kind of 
question about how to promote or hinder 
the diffusion process (or potentially what 
explains an observed diffusion process) 

- You will want cross-sectional network 
data, potentially with an observed 
diffusion process 

- e.g. SAOMs are about selection in/
creating/changing a network structure 

- So you are probably asking some kind of 
question about why the network 
structure has changed in the way that it 
has 

- You will want network data with two or 
more waves (longitudinal data; could be 
collapsed network event data, but this 
can get tricky…)



Diffusion
- If you have an observed diffusion process… 

- Plot this diffusion process over the network 

- Describe this diffusion process (new 
functions…) 

- Theorise what might be responsible for this 
diffusion 

- Test whether structure or attributes are 
significant explanations 

- If you have no observed diffusion process… 

- Simulate a diffusion process (many times) over 
the network with a range of sensible 
parameters, e.g. thresholds, recovery, etc. 

- Describe this diffusion process 

- Theorise what might change this diffusion 
process (a seeding strategy, a vaccination 
strategy, tying thresholds to an attribute, 
changes to the network structure) 

- Explore how simulations based on these 
changes change the results



degree effects

indegree-popularity (inPop) indegree-activity (inAct) outdegree-popularity (outPop) outdegree activity (outAct)

Theoretical considerations
- What is the content of the network? 

- Friendship, professional cooperation, professional advice, emotional support, trade 
agreements, conflict/attach 

- What mechanisms should we expect? 

- Mutuality/reciprocity 

- Transitive closure/clustering 

- Preferential attachment 

- Homophily
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Theoretical explanations of tie formation

Robins & Lusher 2012, p. 23

theoretical explanations of  tie formation

Robins & Lusher 2012, p.23



How to select the right effects?but how to select the right effects?

open SIENA MANUAL

https://www.stats.ox.ac.uk
/~snijders/siena/RSiena_

Manual.pdf



but how to select the right effects?

so many effects!!

How to select the right effects?
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Joint parameter interpretation
- Like in all regression-type models, important to take into account (control for) important 

alternative explanations 

- Interpretation of results: ceteris paribus 

- In Siena models even more complicated… 

- Because Siena-effects are embedded in each other

joint parameter interpretation

indegree-popularity (inPop) transitive triplets (transTrip)



Joint parameter interpretationjoint parameter interpretation



Joint parameter interpretation

- Interpretation of effects always depends on the other effects in the model 

- Sub-configurations of an effect should always be included as well 

- For example: if there is a triangle, there has to be  stars (captured by degree effects) as well 

- Imagine a sociological study on the effects of giving birth when we forget to control for 
biological sex of the respondent, or similarly silly such example



Example: ethnic homophily in school

Indegree – popularity

Outdegree – popularity

Outdegree – activity
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an example: ethnic homophily in school



Joint test

See ?Wald.Rsiena

joint test

• ?Wald.Rsiena: Wald-test in Siena

egoX altX

egoX, altX,
egoXaltX



How to find a good model specification
- Think about the content of the network, e.g. friendship 

- Think about theoretical expectations, e.g. reciprocity, transitive closure, preferential attachment 

- However theoretical expectations can be expressed in slightly different ways (check the manual!) 

- To examine our research question (e.g. is there ethnic homophily in school?) we have to capture the network 
structure well… 

- There can be multiple (theoretically meaningful) effects to choose from 

- There can be effects that ought to be added to adequately capture the network structure 

- To see how well our structure is represented see GOF.



Summary So Far

james.hollway@graduateinstitute.ch 4

A small world network

March 9, 2015 Chair of Social Networks at ETH 51

A scale-free network

March 9, 2015 Chair of Social Networks at ETH 54

Measures of Cohesion

? ?
?

?

Density Reciprocity Transitivity 4-Cycle

Equivalencies
- Two nodes structurally equivalent if 

same set of relationships to all other 
nodes 

- 7: {A} {B} {C} {D} {E,F} {G} {H,I} 

- Two nodes automorphically 
equivalent if structurally substitutable 

- How many classes here? 

- Two nodes regularly equivalent if 
same profile of ties to regularly 
equivalent others 

- How many classes here?

Eigenvector centrality (Bonacich)
⌅ A central node has central

neighbors
⌅ Feedback centrality

cE(i) = ↵
X

j2N(i)

cE(j)

⌅ with � = 1
↵ being an eivenvalue

of the adjacency matrix and
N(i) the neighbor nodes of i.

⌅ In undirected networks, cE(i)
with ↵ = 1 equals the degree
centrality (stationary
distribution of a random walk)
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History

Small-World Scale-Free Diffusion
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greedy clust, mod = 0.380670611439842
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Communities

Structural 
Equivalence

Structural 
Holes

Centralization Visualization

VocabularyDefinitions Collection
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Some terminology (7):

⌅ Isolate

May 18, 2015 Chair of Social Networks at ETH 19

Facebook network

May 18, 2015 Chair of Social Networks at ETH 4
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A social network study: Needle sharing among IV

drug users in Hartford, CT

⌅ How is this network di↵erent
from the school class networks?

⌅ Why might it look di↵erent?
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James Hollway

Course review

and Jael Tan



Now?

- Break into two groups — diffusion and SAOMs — for James and Jael to lend support 

- Free to go once you are ready to get to work network modelling 

- Next week there will be optional consultancy sessions to discuss your progress/ideas 

- Any questions or suggestions: Slack, office hours, and manynet/migraph 

- Further interest in networks?


