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Background

e Computational social science emerging as unprecedented capacity to collect
and analyze data in depth and scale offering society a better understanding of
individuals and collectives (Lazer et al. 2009)

e Exploratory data analysis as part of the research process of understanding,
pattern-seeking, comparison-making and knowledge-gaining (Tukey 1977)

e Visual analytics as interactive means in assisting with synthesizing
information, detecting patterns and communicating results (Keim et al. 2008;
Healy & Moody 2014)

e Cultural/library curated data as alternative data sources available for
research (Moretti 2005, Cohen 2006; Tuppen 2016)



Motivation

When exploring visually large graphs, there is limited
number of pixels, computer processing power and user
brainpower —3» network hairball

Research question
e How can we explore, visualize and interact with
large social networks?

Contribution
e We present a combination of methods that help representing smaller versions

of large graphs through several case studies using the netCoin R package to
create interactive network visualizations



Strategies to visualize large networks

GruLL > GFILTERED

Filtering of nodes and edges to show
subsections of the graph
a. Stochastic (random selection of network
elements)
b. Deterministic (selection based on
properties of nodes and edges)
Coarsening, |e grouping and merging GFULL > GCOARSENED1 — GCOARSENEDZ

to reduce network density
a. According to node attributes
b. Based on node hierarchies — »?
i. Thesaurus
ii. Clustering classification




Method: Network Coincidence Analysis

Aims to detect events, characters, objects or attributes that tend to occur
together within limited spaces (Escobar 2015).

e The spaces are call scenarios (S) and are the units of analysis.

e In each scenario, a series of J events Xj, may or may not occur. Scenarios
and events constitute an incidence matrix ().

e From I, a coincidence symmetric matrix (C) can be obtained with
frequencies of Xj in the diagonal, and number of coincidences between
two events in the rest of the matrix.

e From C, similarity matrices (Matching, Jaccard, Hamman, etc) and other
measures (frequencies, Haberman, etc) can be obtained.



Tool: netCoin R package

R package: interactive analytic networks (Escobar, Barrios, Prieto, Martinez-Uribe
2018)

e Apply Network Coincidence Analysis.

e Create interactive networks using D3.js Javascript library via web browser with
the capacity to:

o Modify the label, size, color and shape of nodes
o Adjust width, weight, color and text of the edges
o Filter manually or dynamically nodes and edges

https://cran.r-project.org/web/packages/netCoin/index.htmi



https://cran.r-project.org/web/packages/netCoin/index.html

Data: British National Bibliography

e The British Library’s British National Bibliography
data
o 3M records with 1.4M subjects
e The Guardian's 100 best novels of all time
e Selection of 13K books written by the 100 greatest
authors, and published between 1950-2015.
e Wikipedia (data and images)

Data dimensions:

® Scenarios: 13.216 books.
e FEvents: 100 authors, 120 subjects, and 20 publishers.

The,.
Guardian

The 100 greatest novels of all time:
The list

From Don Quixote to American Pastoral, take alook at the 100
greatest novelsof all time

The 100 greatest non-fiction books

The 2015 version of the 100 best novels



First interactive network

l-Bronté, Charlotte, 1816-1855
Yorkshire (England
g el ﬁ Jerome, Jerome K. (Jerome Klapka), 1859-1927

4.

Reje gﬁaﬂ(PSVChO'OQY)ﬁFW%hIre (England)-Social life and customs--Fiction

nildren-of the ncﬁ-—Flctlon y
OTP Sfdgkieire ( England)—-Flctlon

h" staughters—-Flctlon
; Aan-woman relat:onshlps--Flctlon Bronté&, Emily, 1818-1848

: ife gﬁﬁa?_t_@;mwry--ﬁctlon

--Fiction

.

tondon-(England)

————== 22" Dickens, Charles, 1812-187(
~Young men_Fiction g

nd\succession--Fiction

Seiol (gggland Imaginary place)--Fiction

“Trollopé, Anthony, - 51882, 2
s & r s, ! " “Penguin © Richardson, Samuel, 1689-1761
Aduli@y-ﬂsg,on € Dov oo, Virginia, 1882-1941

. Scrooge, Ebenezer (Fictitious character)--Fiction

-

N

= -

@’Nﬁy England \ 5
- )Pengum Books
Lawrence, D. H. (David Herbert), 1885-1930

TY A7 Dors% .
“Hardy, Thomas, 18404928 A A0 @lling, Henry, 1707-1754

England--Social conditions--Fiction

9 Grossmith, George 1847-1912
Eliot, George, 1819-1880 ¢ England--Social life and customs--20th century--Fiction



Data: Microsoft Academic Graph Dataset

s & A & 9 m

Publications Authors Fields of Study Journals Conferences Institutions

206,252,196 249,999,501 229,304 47,989 4,029 25,374

Big Data
cloud ¢°rBce

1 o S
infrastructure & g} Sl

Arnab Sinha, Zhihong Shen, Yang Song, Hao Ma, Darrin Eide, Bo-June (Paul) Hsu, and Kuansan Wang. 2015. An Overview of Microsoft Academic
Service (MAS) and Applications. In Proceedings of the 24th International Conference on World Wide Web (WWW °15 Companion). ACM, New York,
NY, USA, 243-246. DOI=http://dx.doi.org/10.1145/2740908.2742839



Second interactive network

Use Fields of Study (FoS) to impose
a smaller structure (230k FoS) on top
of 200 million publications

Filter the top 400 terms at levels 1,2
and 3 (nodes) plus their 700 links
(edges)

a. Node size= # publications with that

FoS
b. Links = FoS thesaurus relationships

B Performance art m_Public Relations
. p

Religious Studies @ Philosophy . Lot W Public administration
= Theology ®_Humanities Retaire,

™ DenfogFaphy science
® Gender studies

w Linguistics @ At

 Epistemology

® Environmental ethics = Anthropology

B Art history
® Ancient history

- Ethnology — @ Sociology

® Classics
= Psychotherapist
W Cognitive psychology
e w Applied psyondlogy = Ly ®_Law and economics
W CRdiORGINER Heitine 5 p, = c i =

B S Eibisgytion @ History

m_PoliticaliESoManag
# Mi

8 Nushom,
W AneSthesia®

= Petiatiicssive Care Medicine® Surgery

@ Economics

- i L] atical 2
Psyhoanalysis g py 8 HahemaeRAnalsts

@ Political Science

® Media studies | Law

Nt conomics

icroeconomics ® Marketing

B Development economics

=_Economic policy
®_Commerce
®-Finance

. Psychology

= Clinical psychology

toloay

B_Family medicine - Ge@"?%'{/)gﬁ\alry
= Gynecology

= Dermatologyj

= Obstetrics

m C
m_Mathematical optimization

= Mathematics edUcary bre
Medicine Efivironmental regolpg A
= Environmental héalth =-Topology

@ Environmental science
® Archaeology

= VatdTinayime @ Mathematics

rglicine

n
= Econometrics

® DenMedical emergency .
' Radiology, m [ Virclogy, M Neuroscience W Qperations management
= UL BhVsical mec s E2harmacolody & NManagement science

- YS‘-CH TsCCncer researchation ® Envimnmental profection
Endocrinology - 2
™ EcmogyAgroiorestry

. Biology = Forestry

W Microbiology

nvironmental planning,
¥ 1 Operations,research neering

m EfVironmiental Engineering: "

W _Control engineering

Geograph!
® Geograpty | o Engineering

W Botany

= Horticulture.
®-Structural engineering

m-Agronom
= Bloinfomacs
W Fishery,

W-Engineering drawing
- Simulation

management

Economic system

« 1, 3 Comegi
= Transport eninMachine Ie:

Engineering—m_Embedded system

"
= Accounting
w-Actuarial science
m Economy

u Advertising

m EngineerinAlgorithmment

Gt tebsecuritygence
m Distributed:computingral

" kiR

& |nternet privacy

® Biotechnology W Waste management . w
[ ] Mollecu\ar‘b\o\ogy Genetics
£00IQ9Ysel biolog Paleor gim o i

* Fogd AitARRistry ' GeotechniFgie edtigams engineering

=" Alitdimiotive engineer Parallel compu

u_Crystallography
= Nuclear chemistry

™ Meteorology g gngineering physics

= Climatology @ Geology = Opgry

= Environmental chemistry

B-Photochemistryj & Mineralogy

) > Chemistry
"
Radiochemisty = Geomorphology \ - w_Atmosphetic sciences
u Gedchemistry
# OceanogrBpiif; PV~ @)-Physics

®_Polymer chemistry

m"Stereochemistry ® Quantum mechanics

= Computational chemistry

M Organic chemistry_ '
I Ingrganic chef EO‘YQ?JLS.QE'}W = Acoustics

® Atomic physics

-
.Ccmpu(er &hdeomputer hardware

m Theoretical computer science
® Data science
ting W Computer network
Dat:Dateemining
shtinge
e svEtamiural lananase nreassing

orid WideWebaphics (images)

]
L] H-urrﬁ.ar-—cumuuter interaction’
atterm receonitionsanagen

292900




Sample: a selection of sociology publications

A o Journal Title ~ MAG articles in Azure .!

Top 20 SOCIOlogy JOU rnals Americal Journal of Sociology - 21459\
Social Forces L 17943

* According to the 2015 ArticleInfluence (TM) Score in American Sociological Review B 11012
Journal of Marriage and Family I | 5789

ISI Journal Citation British Journal of Sociology - 5458
The Sociological Review D 3480

Population and Development Review D 2972

0= Social Problems L 2518

—-= A Journal of Sociology n 1772

. i Review of Sociology 1500

Aulzligsi e Fields of Study Sociology of Education E 1176
82903 1 2_960 European Sociological Review U 1163

Politics & Society 1 1141

Social Networks |: 1113

Sociological Methods & Research L 1104

Gender & Society [ 1089

Sociological Theory { 675

Sociological Methodology H 569

Socio-Economic Review H 501

Journal of Consumer Culture [ 469



Third interactive network

1. Use sample data 98K articles from top
20 sociology journals and 13K FoS
2. Apply Coincidence Analysis to top
2.300 most frequent FoS and 20
journals (nodes) and their 30K links
(edges)
a. Node size= frequencies
b. Links = coincidence analysis relations
Cc. Tree =FoS tree structure to initially

show only level 1 FoS and expand
when needed
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Conclusion and next steps

e The combination of tools for social network exploration, Coincidence
Analysis, filtering and coarsening strategies supports the process of
conducting visual analytics on large graphs

e Cultural/Library curated data as yet another data source available to
researchers

e Further improve coarsening (group and merge) and un-coarsening
functionalities in the netCoin R package

e Take advantage of R shiny interfaces to bring the computation capacity
for data processing and cluster generation on the fly for large datasets



