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Nature brings you breaking news from the world of science
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Climate change is present danger, US German research agencies condemn
. warns animal-rights attack on neuroscientist

-Global scientific output doubles every nine years
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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.
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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

Slide 4/15 — A. Cardillo — 01/11/18



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 topic modeling & LDA.
% Filtering of concepits.
% Entropic filtering of concepits.
* Results with “Special Effects”.

» Take home messages

 Questions
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Section 1

Topic modeling



Topic Modeling & LDA in a nutshell

. M—R Latent Dirichlet Allocation

David M. Blei, Andrew Y. Ng, Michael I. Jordan; 3(Jan):993-1022, 2003.

Home Page
Abstract
Papers
s We describe latent Dirichlet allocation (LDA), a generative probabilistic model for c
Submissions )

item of a collection is modeled as a finite mixture over an underlying set of topics.
News text modeling, the topic probabilities provide an explicit representation of a docum
empirical Bayes parameter estimation. We report results in document modeling, te:
Editorial Board model.

e D.M. Blei et al. “Latent dirichlet allocation’. Journal of Machine learning Research 3 993 (2003). J

-l‘é e C.D. Mannlng et al. “Introduction to Information Retrieval’. Cambridge University Press, (2008)

BRISTOL
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Topic Modeling & LDA in a nutshell

PHYSICAL REVIEW X

Highlights Recent Subjects Accepted Collections Authors Referees Search Press

High-Reproducibility and High-Accuracy Method for Automated
Topic Classification

Andrea Lancichinetti, M. Irmak Sirer, Jane X. Wang, Daniel Acuna, Konrad Kérding, and Luis A. Nunes Amaral
Phys. Rev. X 5, 011007 — Published 29 January 2015

L2 0 T Tt £ 0 P PN o AR

e A. Lancichinetti et al. “High-Reproducibility and High-Accuracy Method for Automated Topic Classification”. Phys. J

" Rev. X 5011007 (2015)
EAKS Universityof:
BRISTOL
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Topic Modeling & LDA in a nutshell

Scale-Free

Social network
—
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Topic Modeling & LDA in a nutshell
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Topic Modeling & LDA in a nutshell
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Topic Modeling & LDA in a nutshell
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Topic Modeling & LDA in a nutshell

Vé University of
BRISTOL

Slide 6/15 — A. Cardillo — 01/11/18




Topic Modeling & LDA in a nutshell
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Topic Modeling & LDA in a nutshell

Problem

Not all the words/concepts are equally relevant
to determine the topic of a document!

wé University of
BRISTOL

Slide 6/15 — A. Cardillo — 01/11/18




KEEP CALM

AND

DO
FILTERING

E’:Wé University of
A& BRISTOL
Slide 6/15 Cardillo — 01/11/18

6/15—A.




Section 2

Filtering



Relevant concepts
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Relevant concepts

Key features

« # of documents a concept appears in

df. — document frequency

» average # of times a concept appears inside a document

(tf,) — average term frequency

computational linguistics, and speech recognition” Prentice Hall (2000).
-% Univer SIty Of
3 BRISTOL
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Bidimensional tessellation
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Bidimensional tessellation
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o F. Font-Clos et al. “A scaling law beyond Zipf’s law and its relation to Heaps’ law’. New J. Phys. 15 093033 (2013). J

e M. Gerlach et al. “Scaling laws and fluctuations in the statistics of . . .”. New J. Phys. 16 113010 (2014).

Bl University of
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Section 3

Entropic Filtering



Maximum entropy
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wé e A. Berger et al. “A Maximum Entropy Approach to Natural Language . . .”. Computational Linguistics 22 39 (1 996).)
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Maximum entropy

> pn=1
ann: (n)
> painn=(nn)

Inpp+An+pinn=20

1 —AN —
Pn = > e "n#
o
e M. Gerlach et al. “Scaling laws and fluctuations in the statistics of . . .”. New J. Phys. 16 113010 (2014)
e R. Ferreri Cancho et al. “Least effort and the origins of scaling in . . .”. Proc. Nat. Acad. Sci. USA 100 788 (2003).J
wé University of
BRISTOL
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Maximum entropy
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e M. Gerlach et al. “Scaling laws and fluctuations in the statistics of . . .”. New J. Phys. 16 113010 (2014)

Conce

= Neutrino

T

pt

L

T T T

T
data =
maxent

L

Ll

Ll

3 - .
107 b

E - e w 3
10-4; 3
10-5100 \\\\;(})1 . \\\\1\(1]2 L

tf

o
©

e R. Ferreri Cancho et al. “Least effort and the origins of scaling in . . .”. Proc. Nat. Acad. Sci. USA 100 788 (2003).J

BAkC Universityor
BRISTOL

Slide 9/15 — A. Cardillo — 01/11/18



Maximum entropy
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Section 4

Results



Data

Documents collections

Ncon Na T T* <Na> T* <Ncon> e
arXiv Physics 13173 52979 10 10 5298 4212
2013
arXiv Physics 15040 189759 10 10 18976 6185
2009 — 2012

arXiv Mixed 19843 50408 14 12 4155 3994

Climate change | 822545 18770 201 22 432 26004
webdocs
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Data

Documents collections
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What is a “generic concept”?
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Optimal filtering
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Section 5

Conclusions
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Summing up ...
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Summing up ...

p (%)
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The method allows to identify collection dependent “relevant
concepts” without requiring user validation.
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Summing up ...

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

-Vé University
BRISTOL
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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.

wé University of
BRISTOL
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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

Edge weight
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The data: 2013 Physics arXiv
Network properties
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Edge pruning/sparsification methods
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Edge pruning/sparsification methods

Institution: EPFL

Proceedings of the National Academy of Sciences of the United States of America

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

Cumentissue » vol.106no0.16 > M. Angeles Serrano, 6483-6488, doi: 10.1073/pnas. 0808304106 This Issue
CrossMark
click for updates -'m April 21, 2009

vol. 106 no. 16
Masthead (PDF)
Table of Contents

Extracting the multiscale backbone of complex weighted
networks

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

Author Affiliations =

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

LENS beta

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

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).

Bl University of
1 BRISTOL

Slide 20/15 — A. Cardillo — 01/11/18




ar oft matter p. S

PHYSICAL REVIEW

Highlights Rece A Authors ee > 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 fulll netwark infarmatinn i nften radiindant heranse tnals and techninnes fram network analvsis

e Radicchi, F, et al. Information filtering in complex weighted networks. Physical Review E, 83 046101. (2011). )
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Maximum entropy — why power law?
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Maximum entropy — why power law?
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Maximum entropy — TF density

—=— phys 2009-2012
—=— phys 2013

—— mixed

—— climate

A / |

10 /\ 0.8
— 107 / 3

SO AYAN AR zl
L)

10% - >\ 0.2
10—5 P P PR P P P 0.0 PRI BT
10° 100 102 10° 10* 10° 10° 10° 10!
L
Bl University of
BRISTOL

10°

10°

Slide 22/15 — A. Cardillo — 01/11/18



UNIVERSITY OF BRISTOL

Maximum entropy — TF density
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Why not of?
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