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New to network science? 

 

 

Google ñSSIE641Xò to learn more 
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Recent trends in network science? 
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Multilayer Networks 
Kivelä, M. et al. (2014) J. Complex Netw. 2(3), 203-271. 

Boccaletti, S. et al. (2014) Phys. Rep. 544(1), 1-122. 

Temporal Networks 
Cattuto, C. et al. (2010) PLOS ONE, 5(7), e11596. 

Holme, P., & Saramäki, J. (2012) Phys. Rep. 519(3), 97-125. 



What else? 
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Image: blog.willis.com 

Image: tech.co 

Image: docstoc.com 

Image: mit.edu 





OVERVIEW OF NETWORK 

SCIENCE CONFERENCES 
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List of network science conferences 

ÅInternational School and Conference on Network 
Science 

ÅSummer main conference (NetSci) 

ÅWinter regional conference (NetSci-X) 

ÅConference on Complex Networks 

ÅInternational Workshop on Complex Networks and 
Their Applications 

ÅSIAM Workshop on Network Science 

ÅSunbelt Conference of the INSNA 

ÅInternational Conference on Computational Social 
Science 

ÅStatPhys Satellite Conference ñComplex Networksò 

ÅACM Conference on Online Social Networks 

ÅConference on Complex Systems  etcé 
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Seeing trends in conference topics 

ÅInternational School and Conference on Network 
Science 

ÅSummer main conference (NetSci) 

ÅWinter regional conference (NetSci-X) 

ÅConference on Complex Networks 

ÅInternational Workshop on Complex Networks and 
Their Applications 

ÅSIAM Workshop on Network Science 

ÅSunbelt Conference of the INSNA 

ÅInternational Conference on Computational Social 
Science 

ÅStatPhys Satellite Conference ñComplex Networksò 

ÅACM Conference on Online Social Networks 

ÅConference on Complex Systems  etcé 
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What do we see in their session/talk titles? 
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Sunbelt 
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Similarity of 

word vectors 
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xkcd.com/435/ 
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2015 2016 
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Topics 

1. Community detection and multiscale structures 

2. Higher-order models 

3. Interaction between dynamics on and of networks 

(coevolution) 

4. Network resilience and failure 

5. Applications I: Neuro and brain science 

6. Applications II: Finance and marketing 

7. Network science and education 

 

Warning: I am not an expert for most of these topics 
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1. 

COMMUNITY DETECTION 

AND MULTISCALE 

STRUCTURES 
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More and more data sets 
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http://sociopatterns.org/ 

https://icon.colorado.edu/ 

http://sociopatterns.org/
https://icon.colorado.edu/


Community detection still a big thing 
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community 
community 

http://arxiv.org/abs/1608.00163  

http://arxiv.org/abs/1608.00163
http://arxiv.org/abs/1608.00163


Classic approach: Modularity 

ÅNewman, M. E. & Girvan, M. (2004) PRE 

69(2), 026113. 

 

ÅBlondel, V. D. et al. (2008). J. Stat. Mech. 

2008(10), P10008. 
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https://sites.google.com/site/findcommunities/ 



Generative approach: 

Stochastic block models 

ÅNon-degree-corrected (Holland, P. W. et al. (1983) Soc. Netw. 5(2), 109-137) 

ÅDegree-corrected (Karrer, B. & Newman, M. E. (2011) PRE 83(1), 016107) 
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Figure from Fortunato & Hric (2016) 

http://arxiv.org/abs/1608.00163 



Issues with community detection 

ÅModularity maximization doesnôt 

always give you the ñrightò results 

 

ÅDetectability is limited; community 

detection doesnôt work well for very 

large networks in general 
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Decelle, A. et al. (2011) PRL 107, 065701. 

Nadakuditi, R. R. & Newman, M. E. (2012) PRL 

108, 188701. 

Ghasemian, A. et al. (2016) PRX 6(3), 031005. 

2016 © Clara Granell 



Newman never holds back 
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https://arxiv.org/abs/1606.02319 

https://arxiv.org/abs/1606.02319
https://arxiv.org/abs/1606.02319


Shift of mindset 
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Peel, L. et al. (2016) 

arXiv:1608.05878. 

Image from Dan Larremore @ SIAM NS16 



How to find multiscale patterns 
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ÅHierarchical approach 

 

ÅModularity methods 

 

ÅStochastic block models 



Hierarchical modularity optimization 
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ÅAhn, Y. Y., NetSci 2016 HONS (http://bit.ly/netsci_LFN) 

ÅLinkedIn Economic Graph Challenge 

http://bit.ly/netsci_LFN
http://bit.ly/netsci_LFN


Nested stochastic 

block models 

ÅPeixoto, T. P. 

(2014) PRX 

4(1), 011047. 
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Tiago Peixotoôs ñgraph-toolò 

Åhttps://graph-tool.skewed.de/ 
 

ÅPython module for fast 

graph analysis and 

visualization (including 

hierarchical stochastic 

block models) 
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https://graph-tool.skewed.de/
https://graph-tool.skewed.de/
https://graph-tool.skewed.de/
https://graph-tool.skewed.de/


Other tools: FlashX 

ÅZheng, D. et al. (2016) http://arxiv.org/abs/1602.01421 

Åhttp://flashx.io (API for R available) 
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http://arxiv.org/abs/1602.01421
http://arxiv.org/abs/1602.01421
http://flashx.io/


2. 

HIGHER-ORDER MODELS 
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Higher-order models of networks 

ÅTypical network models describe N-node systems in  

N Ĭ N matrices (adjacency, Laplacian, transition, etc.) 

ÅWhat are absent in such representations? 

ÅCan we capture any ñhigher-orderò structure/dynamics? 

8/23/2016 13th NetEco Symposium  2016 © H. Sayama 32 



Higher-order Markov processes 

ÅRosvall, M. et al. (2014) Nature Comm. 5, 4630. 
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ÅScholtes, I. et al. (2014) Nature Comm. 5, 

5024. 

ÅScholtes, I. et al. (2016) EPJ-B, 89(3), 1-15. 
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Higher-order temporal network analysis 



Non-Markovian movements with adaptive 

memory De Domenico, M. et al. (2016) http://arxiv.org/abs/1603.05903 

(recently published in J. R. Soc. Interface 13(121), 2016.0203. 
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http://arxiv.org/abs/1603.05903
http://arxiv.org/abs/1603.05903

