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Motivation

Question:

What can we learn from a complex system whose
network representation is noisy and/or extremely

dense?
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Other methods
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Other methods

• De Vico Fallani F., et al. A Topological Criterion for Filtering Information in Complex Brain Networks.

PLoS Comp. Bio. 13 e1005305 (2017).
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Other methods

• Granovetter, M. S. The Strength of Weak Ties. Am. Jour. Soc., 78, 1360 (1973).
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Other methods

• Serrano M.A., et al. Extracting the multiscale backbone of complex weighted networks. Proc. Natl. Acad.

Sci. (USA) 106 6483 (2009).
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Other methods

• Radicchi, F., et al. Information filtering in complex weighted networks. Physical Review E, 83 046101.

(2011).
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ECM-filter

Main Features
1. Based on the comparison between the observed network and a

null model one.

2. Null model: maximum-entropy canonical ensemble of networks
satisfying given constraints.

3. Constraints: {ki} and {si} preserved (on average).
4. Two versions: local (focus on links) and global (focus on entire

network).
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4. Two versions: local (focus on links) and global (focus on entire
network).

• Mastrandrea, R., et al. Enhanced reconstruction of weighted networks from strengths and degrees. New

Jour. Phys., 16, 043022. (2014).
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ECM-filter

Main Features
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ECM-filter

Local ECM-filter
1. Generate the null model ensemble and compute:

qij(w) ≡
(
xixj
)Θ(wij )

(
yiyj
)wij
(
1− yiyj

)
1− yiyj + xixjyiyj

.

2. Associate for each link a p-value, γ, such that P(wij > w?
ij ).

3. Select a threshold γ̃ and remove all the links with γij > γ̃.
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Results



Comparison among methods
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A serious example . . .
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A serious example . . .

• http://evelinag.com/blog/2015/12-15-star-wars-social-network/
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A serious example . . .
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A serious example . . .
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. . . and a less serious one

International Trade Network 1998 – 2011
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. . . and a less serious one

2011
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. . . and a less serious one

1998
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. . . and a less serious one

1999
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. . . and a less serious one

2000
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. . . and a less serious one

2001
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. . . and a less serious one

2002
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. . . and a less serious one

2003
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. . . and a less serious one

2004

A. Cardillo| EPFL 7/9



. . . and a less serious one

2005
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. . . and a less serious one

2006
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. . . and a less serious one

2007
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. . . and a less serious one

2008
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. . . and a less serious one

2009
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. . . and a less serious one

2010
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. . . and a less serious one

2011
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Conclusions



Take home messages

Filtering is becoming a more and more required step
to continue using networks in complex systems.
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Take home messages

2011
ECM filter overcomes limitations of previous

approaches and retrieves non trivial features.
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Wanna know more?

Stay tuned on the arXiv . . .
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Global vs Local filtering

(a)

LAX
LAS

DFW

ORD

STL

ATL

IAH

IAD

PHX

DENSFO
EWR

MSP

SEA

(b)

LAX
LAS

DFW

ORD

ATL

IAH

PHX

DENSFO
EWR

SEA

(c)

DFW

ORD

ATL
CLT

SLC
SFO

MSP

A. Cardillo| EPFL 11/9



US Airports
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US Airports
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Trade: single commodities

FISH – CEREALS in 2011

(a) (b)

(c) (d)
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Trade: single commodities

FUEL – IRON in 2011

(a) (b)

(c) (d)
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