
Social network analysis
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2019 hashtag network related to #climatechange (by Matteo Migliorini)



Lecturers
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Tomaso Erseghe
tomaso.erseghe@unipd.it
room 217, DEI/A
office hours: contact me by email

Caterina Suitner
caterina.suitner@unipd.it
room 20-21, Via Venezia 8 
office hours: see my page

https://didattica.unipd.it/off/docente/55C3F2D5E9400D02D6F95ED6B1978BAC

https://didattica.unipd.it/off/docente/55C3F2D5E9400D02D6F95ED6B1978BAC


Lectures

q Thu 10:30-12:00
q Fri 10:30-12:00

Room 13 (?tbd?)
Complesso Beato Pellegrino
Via Beato Pellegrino, 32
Padova
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Prerequisites

q Basic requirements (that you probably already satisfy)

Statistics / Statistical analysis
Socio psychological processes of communication

Q Techniques for social inquiry

q Other useful knowledge
Networking processes in sociology,
semantics, economics, etc …
Programming language 
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Textbooks ?
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q No textbook! J

q Slides/videos & additional 
material available in Moodle

@elearning.unipd.it/scienzeumane

https://elearning.unipd.it/scienzeumane/course/view.php?id=9257

https://elearning.unipd.it/scienzeumane/course/view.php?id=9257


Exam style

q Written test 
for verifying the students’ 
understanding of the course

q Group Project 
Short essay 
10 min presentation (slides)
5 min for questions

q Final grade: 40% test, 60% project
+1 bonus if completed by end of Jan
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What is SNA?
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What is SNA? (cont’d)
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What is a network?
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q Network = anything that interconnects            
e.g., people sharing friendship in a social network platform 



Network examples
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2019 hashtag network related to #climatechange (from Twitter)



Network examples … cont’d
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2018 nouns network related to @UN_Women pages on Twitter



Network examples … cont’d

www.cookpad.jp

Spaghetti/Noodles ingredients networks (from online recipes)

Elena Camu↵o 1234370, Laura Crosara 1234372, Matteo Moro 1234368 Group 7.1 Noodle-Spaghetti

Italy Taiwan Japan
Modularity Q 0.101 0.048 0.071

Table 7: Modularity highest values for the three networks. They are all suboptimal (/2 [0.3, 0.7]).

For Italy and Japan both Spectral Clustering and Page Rank Nibble subdivide the network into two com-
munities. SC makes an equal subdivision of the nodes, while PRN tends to separate the dough aside w.r.t.
other ingredients.

Taiwan network, on the other side, assumes a di↵erent behaviour because its optimal level of subdivision
results being of 4 communities both for PRN and SC.
The first community separated both from SC and PRN is the disconnected one, the second subdivision sep-
arates the whiskers and the final one cuts the giant component. The subdivision is performed by successive
bipartitions.

3.2.1 Additional Results

Additionally, we tried to split the network into communities and measuring some performances relying on
Gephi tool.
The result given exploits a di↵erent modularity algorithm1 and and give us an additional subdivision into
communities (3 for Italy and Japan, 7 for Taiwan) however recognizing the ones found by SC and PRN.

(a) Italy

(b) Japan

(c) Taiwan

Figure 20: Subdivision in communities.

Finally a tentative to find overlapping community is done. The algorithm chosen is K-cliques where K

refers to the minimum size of the cliques. The result is a heap of little communities overlapping each other,
but apparently with no specific meaning.

3.3 Link Prediction

These analyses were performed via di↵erent algorithms exploiting di↵erent features of the network, both on
Bipartite and Projection matrices, which establish how two nodes are likely to link according to a similarity
matrix S (table 10).

1
Vincent D Blondel, Jean-Loup Guillaume, Renaud Lambiotte, Etienne Lefebvre, Fast unfolding of communities in large

networks, in Journal of Statistical Mechanics: Theory and Experiment 2008 (10), P1000
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Network examples … cont’d
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The brain network (functional connectivity network)



Network examples … cont’d
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April-May 2016 political network (votes at the EU parliament)

5star 
movement

Neil Farage’s UKIP



And how do we study networks?

With a holistic character
(the whole is greater than the sum of its parts)

The approach is
Empirical (driven by concrete data),
Precise (requires a proper formalism),
Interdisciplinary (can be applied to several fields), 
Challenging (in data size and in objectives), and

…and fun J
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And what do we study?
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>  Communities, countries  
and some key players

United states  28,3%
Unknown  18,24%
United Kingdom  10,69%
Netherlands  10,06%
Germany  9,43%
Spain  7,55%
France   5,03%

Mexico  4,4%
Canada  2,52%
Australia  1,89%
Austria  0,63%
Italy  0,63%
New Zealand  0,63%

The Museum ecosystem on Twitter
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many network analytics
e.g., centrality

q degree, PageRank, HITS, betweenness, etc. 



And what do we study? … cont’d
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community detection
q modularity, Louvain algorithm,         

conductance, spectral clustering, 
overlapping communities
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structural 
disassortativity

my neighbours’ 
(average) degree

my degree

homophily
q assortativity (degree 

homophily), echo 
chambers, polarization

robustness
q how robust is a 

network to node 
removal?

And what do we study? … cont’d

link prediction
q which is the next 

link to activate?



What about interdisciplinary projects ?
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q Rationale

in collaboration with the twin course of
Network Science @ ICT for Internet & 

Multimedia / Data Science

SNA students suggest research questions

NS students conceive appropriate algorithmic 
solutions

in brainstorming sessions
instructors will help/give feedback J

revise



What do we use networks for?
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What do we use networks for?
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What is network science?
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Interdisciplinary projects 2019
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Interdisciplinary projects 2019
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networks from words in tweets

networks from recipes, food colours 

network of social connections

networks from words in tweets



Is IPs dirty work?
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well, it needs 
collaborating but …

… the reward is 
worth the effort



Calendar (tentative)
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intro

4/11: Task 3 
Presentation to NS
14:30-16:00 @DEI

22/10: Task 1
Research topic

29/10: Task 2
Net definition

19/11:  Discussion

17/12:  Discussion

Project presentation: date to be 
decided (roughly end of January)



Exam sessions (starting dates)

1) Jan 29, 2021 (fri) - 10:00am
2) Feb 19, 2021 (fri) - 10:00am
3) Jul 2, 2021 (fri) - 10:00am
4) Sep 10, 2021 (fri) - 10:00am

Written + oral exam same day!
… and will add a date for IPs presentation

PS: You will be asked to enrol in 
www.uniweb.unipd.it
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Questions ?
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