
  

Jérôme KUNEGIS, Renaud LAMBIOTTE
with acknowledgments to many people

10 Nov 2017
CIKM'17

http://KONECT.cc/

Network Analysis in the Age of Large 
Network Dataset Collections – Challenges, 

Solutions and Applications

Tutorial

http://KONECT.cc/




Social Network Analysis
without the Web

“Social Network Analysis” by
Wasserman & Faust first edition 1994

Contains 18 datasets (based on 19th printing)



WWW 2014 Best Paper 
Nominations

Community-Based Bayesian Aggregation Models for Crowdsourcing
● 4 datasets (crowdsourcing)

Efficient Estimation for High Similarities using Odd Sketches
● 5 real-world datasets + synthetic dataset (text documents)

Local Collaborative Ranking
● 3 datasets (rating networks)

Engaging with Massive Online Courses
● 1 dataset (case study)

The best paper award goes to…



Why Do Researchers Use Multiple 
Datasets?

● To cover more application areas
● To show that results are generalizable
● To make results more statistically significant



Showing that Algorithm X is Better 
Than Y

● Setup:  We want to compare two prediction 
algorithms X and Y

● Experiment:  Apply X and Y to dataset A
● Result:  X has higher precision than Y
● Conclusion:  “Algorithm X performs better than 

algorithm Y”



Let's Make More Experiments

● Add a dataset B to the experiments
● On dataset B, Y performs better than X



More Datasets

● Add more datasets to the mix
● Algorithm X is better than algorithm Y with 6 out of 10 

datasets
● Under Null hypothesis of equal probability of X 

performing better than Y on any one dataset and 
results on datasets being independent, the probability 
that this happens is 17%, i.e., not significant!

● Need about 65 datasets to get a statistically significant 
result at (p ≤ 0.05) for a 60% result.



Who We Are

Jérôme KUNEGIS
University of Namur

Belgium

Renaud LAMBIOTTE
University of Namur
University of Oxford



The KONECT.cc Project – Koblenz Network Collection

Koblenz / Coblence

Namur

Koblenz
(« Coblence »)



https://kola.opus.hbz-nrw.de/frontdoor/index/index/docId/581

https://kola.opus.hbz-nrw.de/frontdoor/index/index/docId/581






Explanation :  Why Everything Is a Network

Argument by considering the structure of large 
systems :

●  Large systems consist of many parts
●  Any part can only communicate with a finite number 
of other parts

●  This gives rise to a sparse network structure

Caveat :  May not be a complex system (e.g. a grid)



Well, Only Almost Everything Is a Network
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Person Friendship

Social Network

http://konect.cc/networks/facebook-wosn-links/

http://konect.cc/networks/facebook-wosn-links/


Trust

Trust Network

http://konect.cc/networks/advogato/

http://konect.cc/networks/advogato/


Foe
Friend

Signed Network

http://konect.cc/networks/slashdot-zoo/

http://konect.cc/networks/slashdot-zoo/


Bipartite Network

http://konect.cc/networks/lastfm_band/

http://konect.cc/networks/lastfm_band/


A Network Dataset Is Like a Gummi Bear



A Network Dataset Is Like a Gummi Bear

Lots of content
to analyse

Evaluate 
prediction 
algorithms

Test network 
models

Test scalability of 
algorithms



When You Have Tested One, You Have Tested All ?!



Or Do You?



Diversity of Network Datasets



Network Categories

source:  https://github.com/kunegis/konect-handbook/blob/master/konect-handbook.pdf

https://github.com/kunegis/konect-handbook/blob/master/konect-handbook.pdf


Network Formats

U • Undirected D • Directed B • Bipartite



Edge Weight and Multiplicity Types

= • Multiple + • Positive

w > 0

± • Signed

– • Unweighted

w ± 1

* • Rating

★★★★★

*
* • Multiple Ratings

★★★★★



Timestamps

t = 1 t = 2 t = 3



Collections of Network Datasets

● SNAP.stanford.edu 
– «  Stanford Network Analysis Project »

– by Jure Leskovec, Stanford Univ. (~2009)

– several 100 networks; not systematic

– Available for download

– Some statistics available

● KONECT.cc
– « Koblenz Network Collection »

– by Jérôme Kunegis, Univ. of Namur (~2011)

– 1200+ networks

– Most networks available for download

– Many statistics available

● ICON.colorado.edu
– « Index of Complex Networks »

– by Aaron Clauset, Univ. of Colorado (~2016)

– 4000+ datasets

– Not available for download (“index”)

http://konect.cc/
http://konect.cc/
http://konect.cc/


http://konect.cc/


http://konect.cc/networks/ucidatazachary/

http://konect.cc/networks/ucidata-zachary/


http://konect.cc/statistics/

http://konect.cc/statistics/
http://konect.cc/statistics/


http://konect.cc/plots/

http://konect.cc/plots/




Network Comparison http://konect.cc/statistics/

Command:  stu @scatter.diameff90.assortativity

http://konect.cc/statistics/


Network Comparison:  Plots

Example:  Degree distribution

http://konect.cc/plots/

Command:  stu @degree

http://konect.cc/plots/


More Plots http://konect.cc/plots/

http://konect.cc/plots/


Download http://konect.cc/networks/

http://konect.cc/networks/


KONECT-Toolbox*
Matlab library for 
network analysis

KONECT-Analysis*
Network analysis test bed

KONECT-WWW*
WWW interface layer for

presentation and exploration

KONECT Datasets
1,200+ network datasets

KONECT-Extr*
Dataset crawling, extraction, transformation,

and cleanup library

KONECT.cc Project Overview

* GitHub package

https://github.com/kunegis/konect-toolbox
https://github.com/kunegis/konect-analysis
https://github.com/kunegis/konect-www/
https://github.com/kunegis/konect-extr
http://konect.cc/


Matlab Toolbox https://github.com/kunegis/konecttoolbox

https://github.com/kunegis/konect-toolbox


Material

https://github.com/kunegis/konecthandbook

http://KONECT.cc/

https://github.com/kunegis/konect-handbook
http://KONECT.cc/


KONECT Datasets in the Wild

(Tina Eliassi-Rad, NetSci 2017)



https://scholar.google.com/scholar?cites=7174338004474749050

https://scholar.google.com/scholar?cites=7174338004474749050


Learning Goals

● Everything is a network
● Take datasets
● Give datasets
● Increase the number of datasets you use
● Compare datasets
● Transfer knowledge across datasets
● Automatize everything

http://konect.cc/
https://github.com/kunegis/konect-handbook
https://github.com/kunegis/stu

We are on Twitter:  @KONECTproject

http://konect.cc/
https://github.com/kunegis/konect-handbook
https://github.com/kunegis/stu
https://twitter.com/KONECTproject


Outline

● 1 Introduction
● 2 Statistics
● 3 Plots
● 4 Studies

● (a) Diversity
● (b) Graph generator
● (c) Power laws
● (d) Preferential attachment
● (e) Conflict

● 5 Automatize everything :  Stu



One More Note

This is a tutorial, not a paper talk – questions, 
comments and direct participation are welcome  :)
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