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Flood of information

newsblog

Nature brings you breaking news from the world of science

' News & Comment News blog Archive m

Previous post

Next post
Climate change is present danger, US German research agencies condemn
. warns animal-rights attack on neuroscientist

-Global scientific output doubles every nine years

07 May 2014 | 16:46 GMT | Posted by Richard Van Noorden | Category: Policy, Publishing
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Flood of information

nature International weekly journal of science

Home ‘ \ Comment ‘ Research | Careers & Jobs ‘ Current Issue | Archive ‘ Audio & Video ‘ For

Volume 513 Issue 7516

How to tame the flood of literature

» Recommendation services claim to help researchers keep up with the most important
papers without becoming overwhelmed.

Elizabeth Gibney

" 03 September 2014
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What do we need?

There is an inherent problem to giving you information that you
weren't actively searching for. It has to be relevant — so that
we are not wasting your time — but not too relevant,
because you already know about those articles.

Anurag Acharya
Google Scholar co-creator
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What do we need?

There is an inherent problem to giving you information that you
weren't actively searching for. It has to be relevant — so that
we are not wasting your time — but not too relevant,
because you already know about those articles.

Anurag Acharya
Google Scholar co-creator

Semantic Scholar offers a few innovative features, including
picking out the most important keywords and phrases
from the text without relying on an author or publisher to key
them in. “It’'s surprisingly difficult for a system to do
this,”

Oren Etzioni
CEO of Al2 (Semantic Scholar)
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What do we need?
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Outline

« Introduction on similarity networks.
* Filtering of weighted networks.
% Entropic filtering of concepits.
* Results with “Special Effects”.

« Take home messages

« Questions




Section 1

Similarity networks
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Networks of documents
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TF-IDF and similarity

Edge weight
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TF-IDF and similarity

Ug - Up
WoB = =1 =1

a5l B[ 2[43]0[18] 0 |11]27
Wag € [0,1], a|13/5(9({0(30[0|0

C; C C3 C4 Cs Cg Cy

_ (13x2)4(43x5)
= T B55.02 x 3428

241

lo — 27/04/17



The data: 2013 Physics arXiv

astro-ph
cond-mat

hep
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The data: 2013 Physics arXiv
Network properties

N, N, (k) K () d (L)
M 10661 52979 19333522 46504 0557 3 1.635
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The data: 2013 Physics arXiv
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The data: 2013 Physics arXiv
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Section 2

Filtering



EPFL LAUSANNE

Edge pruning/sparsification methods
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Edge pruning/sparsification methods

Insttution: EPFL
Proceedings of the National Academy of Sciences of the United States of America 7 ;-.vgg"""

CURRENT ISSUE // ARCHIVE // NEWS & MULTIMEDIA // FOR AUTHORS // ABOUTPNAS  COLLECTED ARTICLES / BROWSE BY TOPIC / EARLY EDITION

> Cumentissue > vol.106n0.16 > M. Angeles Serrano, 64836488, doi: 10.1073/pnas.0808904106 ThlS Issue
CrossMark
ek forupdated [ PNAS| April21,2009
- vol. 106 no. 16
Extracting the multiscale backbone of complex weighted ey
Table of Contents
networks

M. Angeles Serranoa“, Marian Bogur‘wab and Alessandro V’esp\gnam:‘d

Author Affiliations =

View this
article with
LENS beta

Edited by Peter J. Bickel, University of Galifornia, Berkeley, A, and approved March 2, 2009 (received for review September
9,2008)

Abstract | Full Text Authors &Info Figures S| Metrics Related Content A A +si

Abstract Don't Miss

e 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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Edge pruning/sparsification methods

PHYSICAL REVIEW

ar

Highlights Authors e Search  About &

Information filtering in complex weighted networks

Filippo Radicchi, José J. Ramasco, and Santo Fortunato
Phys. Rev. E 83, 046101 — Published 1 April 2011

Article References Citing Articles (8) ﬂ

> :
ABSTRACT -

Many systems in nature, society, and technology can be described as networks, where the vertices
are the system's elements, and edges between vertices indicate the interactions between the
corresponding elements. Edges may be weighted if the interaction strength is measurable. However,
the filll netwark infarmatinn is nften radiindant heraise tnals and techninies fram network analvsis

e Radicchi, F, et al. Information filtering in complex weighted networks. Physical Review E, 83 046101. (2011). J
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Relevant concepts

Key features

« # of papers a concept appears in
df. — document frequency
« average # of times a concept appears inside a paper

(tf.) — average term frequency

FEDE NNE
Slide Cardillo — 27/04/17



Bidimensional tessellation
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Section 3

Entropic Filtering



Maximum entropy
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Maximum entropy
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Section 4

Results



Topological properties

Original network
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Topological properties
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What is a “generic concept”?
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Section 5

Conclusions



Summing up ...

Take home messages

e We have used the maximum entropy principle to build a
method to filter networks of similarity between documents.
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Summing up ...

Take home messages

e We have used the maximum entropy principle to build a
method to filter networks of similarity between documents.

e The method allows to identify collection dependent “rele-
vant concepts” without requiring user validation.
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Summing up ...

Take home messages

e We have used the maximum entropy principle to build a
method to filter networks of similarity between documents.

e The method allows to identify collection dependent “rele-
vant concepts” without requiring user validation.

e The removal of common concepts allows to retrieve a more
refined organization of documents into topics.
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Summing up ...

What’s next? Open questions

« Study the evolution in time of “generality”.
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Summing up ...

What’s next? Open questions

« Study the evolution in time of “generality”.
« Study the relation between concepts.
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Summing up ...

What’s next? Open questions

» Study the evolution in time of “generality”.
» Study the relation between concepts.
» Use the method to build ontologies.
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Summing up ...

Reference

A. Martini et al. , Automatic selection of relevant

concepts in scientific publications — to be submitted
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Why not df?
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Maximum entropy — why power law?
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Maximum entropy — TF density
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Maximum entropy — TF density
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Climate dataset
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Climate dataset

Data: Climate webdocs  maxming, = 0.005 Wy = 0.01
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Optimal filtering
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