Digital humanities

Analyza socialnich siti a korespondencni analyza

Jindrich Marek



Analyza socialnich siti



Sitové grafy

 vypocet (matrix)
 vizualizace

* popis



a. Image speaks for itself

"El resultado es una imagen
real delo que son hoy en dia las
Humanidades Digitales a

nive global"

Pino-Diaz J. and FiormonteD. (2018). “La Geopdlitica
Del asHumanidades Digitales Un Caso De Estudio
DeDH2017 Montreal”, DH2018, Mexico Gity.

b. Helps to visualise the argument

Colavizza G. e 4. (2016). “"A Method for Record
Linkagewith SparseHistorical Data", DH2016,
Krakow.

c. Highlights a specific node

Moretti G. e al. (2016). “Building Large Persons
Networksto Explore Digital Corpora”, DH2016,
Krakow.

d. Comparing layouts
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Sozinova O. (2016). “ Complex Networks-Based
Approach to Russan Rhyme History Description:
Linguogtatisticsand Databasg’, DH2016, Krakow.

e. Same network over time

T

Wright C. (2016). “ The Formation of Australia's
Economic History Community, 1950-1970: A Multi-
dimensional Network Analysis’, DH2016, Krakow.

f. Visualising communities

Rybicki J. e al. (2018). “ Polysystem Theory And
Macroanalysis A Case Sudy Of SenkiewiczIn
Italian”, DH2018, Mexico Gity.

g. Image presented as a map
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Figure 2. The provisional ACA network map in DH, data
from journals CHum, LLC/DSH, and DHQ, 1966-2016,
created using VOSviewer

Geo J. é al. (2017). “Thelntdlectual Sructureof
Digital Humanities: An Author Co-Gitation Analyss’,
DH2017, Montreal.

h. Comparing densities

Gao J. e al. (2018). “ Visualising The Digital Human-
ities Community: A Comparison Study Between Gita-
tion Network And Sodal Network”, DH2018, Mexico.

i. Visualising modularity clustering

Figure 1. The four Great Awakenings in traditional
1 (top):

(top): by modularity into 3 (center) and
4 (bottom) groups.

Choinski M. and Rybicki |. (2017). “Networksof the
Great Awakenings Qassification of Puritan Sermons
by Word Usage Statistics’, DH2017, Montreal.



Visual analysis

Overall organisation

Clusters (highly connected) o> —»>e

Sparse areas (less connected)

Cliques and strongly connected components  Betweenness centrality
Disconnected components Number of times being on the shortest
Center/Periphery path between two other nodes

Number of Triangles
Number of times
: ® connecting two nodes
AN\ that are also connected
\ \&. together
o0

Degree centrality
Number of connections

PageRank centrality
Score based on the
connections to high-
scoring nodes

Global metrics
: Number of nodes: 652
Closeness centrality Number of edges: 5629
Average length of the shortest Density: 2%
O 4/. path to all other nodes Diameter: 7

Clustering coefficient: 0.321
o< o ®
=Y Number of triangles: 6919



MOTION

VISUAL ANALYSIS

COMPUTATIONAL ANALYSIS

INTERPRETATIVE POTENTIAL

Cilabal

Graph size
(nodes)

How many nodes ane
there in the graph?

There are few or
mamy modies.

Counting the nodes.

Though i is easy 1o
have an estimaon of
the total aumber of
wodes, visualization
decigions { for
example, selting node
LiF0% Of A Larpe wcaleh
can make nodes with
few conmections
diiTacult 1o see.

Modes eianl.

Counting the nodes.

Mome. Mote thal i
graph theory the count
of nodes 15 referred o
as "graph order” whle
the "graph size” refers
iy the count af edges.

Wery basae information but wseful when
comparing networks.

The inwition of the size of 2 network 15
appropriale.

Cilahal
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Giraph size
(edges)

How many edpes are
there in the graph?

There are few or
mmany edges.

Counting the edges.

The total aember is
herd 10 estimate as
soon as the graph is
ol a smmple dizgram
anymone. The
distribution of edges
and their weight has
an influence on the
wisual estimation. The
diilsculty 1o count
edees visually is a
known 153ue, and
probably mipossable
Lk Ve rCONE.

Edges counl.

Countng the edges.

Mome. Mote that in
graph theory the counl
of edges 15 refermed 1o
as "graph size” while
the counl of nodes 15
"graph order”.

Wery basac information but weful when
comparing networks.

Sometimes translated a8 sioe m natural
langusge, but the number ol edges is wually
expressed in companson 1o the number aff
mindes 1o indlscate density or complexity, mol
for stsell.

Gilohal

Density

How connected are

‘.4’\ & be nodes overall?
__r’ e ]

The graph 15 mone or
less compact. 1T only
cerlanm pans are more
ciunpacl, see
“elusmbers™ below,

Accumulation of
edges, cluttered
groups of modes,
“hairball”. Easier 10
esbimate i siluation
ol comparsan

The less edges there
are, the eixdser b
estimate. High
densities are difficult
1o dmstinguash becans
the overall appearance
of a graph wath 6lfs
edees will loaks close
1o graph with 100%.
The vazual aspect also
depends on the layout
algorithm wsed: some
are more effacient al
representing clusters.

Netwaork densaty.

Dawide the acal

number of edges by
ihe aumber of all
potential edges.

The formula of
dendaty shightly
changes depending on
the type af petworks
{directed or not, sell-
hosops allowed or
ael. ).

A wery important notion that allows o
compare petworks of different siees if they
are produced i the same way ar on the
b of comparable data ws.

Density, complexity, com pleteness.




Analyza socialnich siti: pojmy

* Fizeny / nerizeny graf * (un)directed layout
* modularita * modularity

* centralita vlastniho vektoru * eigenvector-centrality



Nastroje

* Gephi
* https://gephi.org

* R: statnet, igraph, tidygraph, ggraph, ...

* https://statnet.org/workshop-intro-sna-tools/



https://gephi.org/
https://statnet.org/workshop-intro-sna-tools/

Gephi

makes graphs handy

The Open Graph Viz Platform

Gephi is the leading visualization and exploration
software for all kinds of graphs and networks.

Gephi is open-source and free.

Runs on Windows, Mac OS X and Linux.

Learn More on Gephi Platform »

4 Download FREE

Release Notes | System Requirements

P Features
» Quick start

P Screenshots
P Videos

Home

d Blog Wiki

Features Learn

Support us! We are non-profit. Help us to innovate and empower the community by donating only 8€:

APPLICATIONS
4 Exploratory Data Analysis: intuition-oriented
analysis by networks manipulations in real time.

4 Link Analysis: revealing the underlying
structures of associations between objects.

+ Social Network Analysis: easy creation of
social data connectors to map community
organizations and small-world networks.

% Biological Network analysis: representing
patterns of biological data.

+ Poster creation: scientific work promotion with
hi-quality printable maps.

Learn More »

METRICS READY

 Centrality: used in sociology to indicate how
well a node is connected. Available: degree
(power-law), betweenness, closeness.

+ And more: density, path length, diameter,
HITS, modularity, clustering coefficient.

Learn More »

TECHNOLOGY

+ Ergonomic interface: no programming skills
needed

+ High-performance: built-in rendering engine.

+ Native file formats: GDF (GUESS), GraphML
(NodeXL), GML, NET (Pajek), GEXF and more.

4/ Customizable by plugins: layouts, metrics,
data sources, manipulation tools, rendering
presets and more.

Learn More »

Donate
o o] - FR

Like Photoshop™ for graphs.

LATEST NEWS

% Gephi 0.10.0 released
u Gephi Lite
% Gephi Week 2022: debriefing

= Call for participants: Gephi code sustainability
retreat 2022

¥ Transition to semantic versioning

See All »

Tweets by @Gephi

ome

PAPERS

Bastian M., Heymann S., Jacomy M. (2009). Gephi:
an open source software for exploring and
manipulating networks. International AAAT
Conference on Weblogs and Social Media. From
AAAT [PDF].

Learn More »

GEPHI 0.10.1 IS HERE!

The latest Gephi version just got released, let us
know what you think on Twitter or Facebook.

Learn More »

legal

about spread

Develop Plugins




Example plots using the classroom data:

plot(
classroom,
layout=layout_with_fr,
vertex.color="white",
vertex.size=15,
edge.arrow.size=0.5
vertex.label.color="black"”,
vertex.label.family="sans",
vertex.label=ifelse(V{classroom)3female, "F", "M")

plot(
classroom,
layout=layout_with_fr,
vertex.label=NA,
vertex.size=scales::rescale(degree(classroom, mode="in"), c(5, 25)),
edge.arrow.size=8.5,
vertex.color=ifelse(V{classroom}sfemale, "pink”, "lightskyblue™)







Korespondencni analyza



Analyza hlavnich komponent

Principal Component Methods
Methods to Summarize & Visualize Multivariate Data

Multivariate
Data
|
[ | 1
o o Mixed/
Number of
vanables?

| |
2 vanables / =2

contingency categorical
table variables

| |

= PCA: Pnncipal Component Analysis

= (M) CA: (Multiple) Correspondence Analysis
= FAMD: Factor Analysis of Mixed Data

= MFA: Multiple Factor Analysis



Korespondencni analyza

LE SENS COMMUN l

pierre bourdieu

homo academicus

il o LES EDITIONS DE MINUIT



Balicky v R pro korespondencni analyzu

* ca
* MASS

 FactoMineR, factoextra
* GDATools



Korespondencni analyza: vizualizace

* biplot * mosaic display
* dvoji koordinaty
* zpusoby vypoctu
* symetricky, asymetricky

Biplot (First and Second principal componentaxis: 100,00 %)

8 et Treatment vs. Elderly (Over 65)
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VicecCetna korespondencni analyza (MCA)

barva

FrantiSek
Josef
Karel
Ludvik

Skoda
Skoda
Volvo

Peugeot

cervena
cervenad
zelend
bila

* vicecestné tabulky

Samsung o
"  zdvojeni (nausea_y, nausea_n)
ppie : . , .
 indikatorova / Burtova matice
Apple
Motorola



MCA

 explorativni vicerozmeérna analyza

* shlukova analyza
* analyza zaloZena na redukci rozméri na mensi pocCet

* skupiny jedincu s podobnym profilem
* aktivni jedinci

 vztahy mezi kategoriemi proménnych
* aktivni proménné
* doplnkové proménné: kvantitativni
* doplnkové proménné: kvalitativni



MCA

* cos2: kvalita reprezentace
e prispévek k rozmérum v %



dim 2(17.9%)

Barokni knihtisk v Praze: témata a jazyky

Korespondencni analyza

okraméFské tisky

astrologie
©o
astronomie

filozofie
o)
poezie
(o]

O o
deologie liturgika

homiletika . !
0 filologie

slav nosti

nabozenstv i
divadio
(o]

O .
personalia

hudba
o)

]
Uzemn| sprava

-1 0 1
dim 1 (82.1 %)

[e]

language_cs

topic



nalyza socialnich siti vs. korespondencni

Barokni knihtisk v Praze: témata a jazyky
Korespondenéni analyza

=
@ filozofie
= kramarské tisky P
~ o
£ poez{\)e
1 O o
Jeologie jiturgika
homiletika . .
(o] filologie
Iatg
. éeéga o)
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dim 1(82.1%)

veterinagilékar'stvi




Analyza socialnich siti vs. korespondencni

* co maji spolecnéeho?

* de Nooy 2003: ,,sociogram je zalozen na stejnych datech a byla
pouzita optimalizacni technika, ktera je zalozena na viceméneé
stejnych principech jako singularni rozklad v korespondencni
analyze“



	Snímek 1: Digital humanities
	Snímek 2: Analýza sociálních sítí
	Snímek 3: Síťové grafy
	Snímek 4
	Snímek 5
	Snímek 6
	Snímek 7: Analýza sociálních sítí: pojmy
	Snímek 8: Nástroje
	Snímek 9
	Snímek 10
	Snímek 11
	Snímek 12: Korespondenční analýza
	Snímek 13: Analýza hlavních komponent
	Snímek 14: Korespondenční analýza
	Snímek 15: Balíčky v R pro korespondenční analýzu
	Snímek 16: Korespondenční analýza: vizualizace
	Snímek 17: Vícečetná korespondenční analýza (MCA)
	Snímek 18: MCA
	Snímek 19: MCA
	Snímek 20
	Snímek 21: Analýza sociálních sítí vs. korespondenční
	Snímek 22: Analýza sociálních sítí vs. korespondenční

