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Workshop Overview

1:001:15 Introduction to Network Analysis

1:151:45 Network Analysis & Visualization in the Humanities

A Theory, Applications, and Pitfalls.

A Examples In The Wild

1:452:15 Collecting, Cleaning & Formatting Data

2:152.25 Break

2:253:00 Sci2 Tool Basics

A MacroscopeDesign and Usage.

A Download and run the tool.

A Find basic statistics and run various algorithms over the network.
A Visualize the networks as either a graph or a circular hierarchy.

3:003:20 Sci2 Workflow Design: Padgett's Florentine Familiedrepare, load,
analyze, and visualize family and business networks from 15th century
Florence.

3:2603:35 Break
3:354:00 Sci2 Research Demonstration: Mapping the Republic of Letters
4:004:30 Q&A and Technical Assistance



Network Analysis & Visualization



What is a network?
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What is a network?

*Nodes
id*int label*string totaldegree*int

16 AMerwede van Cl oot wy €lk6,6 4M3
36 APerrault, Charl eso 1

48 fAiBonius, Johanneso 1

67 ASurenhusius Gzn., Gulieln
99 AAngui ssola, Giacomoo 1
126 AJohann Mo rSiegen (160¢D®7 N)ad s G
131 ASteenberge, J.B.o0o 1

133 AVosberghen Jr., Caspar v
151 ABogerman, -16Banmed5 (1576€

*

DirectedEdges
source*int target*int weight*float eyear*int syear*int
16 36 1 1640 1650
16 126 5 1641 1649
3648 2 1630 1633
48 16 4 1637 1644
48 67 10 1645 1648
48 36 2 1632 1638
67 1337 1644 1648
67 131 3 1642 1643
99 67 9 1640 1645
126 16 3 1641 1646
131 1335 1630 1638
131991 1637 1639
133 36 4 1645 1648
13348 8 1632 1636
151 48 6 1644 1647

|

. Johann Maritz, von Massau-Siegen (1604-1673)

. Merwede van Clootwyck, Matthys van der (1613-1664)

. Bonius, Johannes
. Perrault, Charles

. Vosberghen Jr., Caspar van

& Bogerman, Johar

. Surenhusius Gzn., Gulielm

. Steenberge, J.B.

. Anguissola,
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Megree Centrality - direct connections

ABetweenness Centrality i # of shortest
paths a node sits between

\

ACloseness Centralityi Distance to all nodes

Adubs / Bridges / Isolates

- Source: http://dh2011network.stanford.edu/index.html
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AShortest paths 7 shortest distance between
two nodes

ANeight i strength of tie

\

Mirectionality i is the connection one or
two-way?

Mridge i deleting would change structure

- Source: http://dh2011network.stanford.edu/index.html
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° f Graph Metricsd Edges/ Links / Arcs / Connections / Ties

. Johann Maritz, von Massau-Siegen (1604-1673)

AShortest paths

. Merwede van Clootwyck, Matthys van der (1613-1664)

& Bogerman, Johannes (1576-1637)

ANeight
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. Vosberghen Jr., Caspar van

- . Surenhusius Gzn., Gulielmus
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AClustersi closely connected or similar
nodes & edges

AClustering coefficienti 6 ¢ | dnesd e

\

ACentralizationi egocentric or decentralized

MensityT 6 s p a gnesstt t i

Average Path Lengthi wide or narrow

- Source: http://dh2011network.stanford.edu/index.html
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- @ | Graph Metricsd Structural

. Johann Maritz, von Massau-Siegen (1604-1673)
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Graph Metricsd Types Of Networks

ABi-Modal or Multi-Nodal
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- Source: http://dh2011network.stanford.edu/index.html
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Network Analysis & Visualization in the Humanities:
Theory, Applications, and Pitfalls



@  Uses of Visualization

I Solidifies objects of inquiry
I Exploration

I Discovery

I Trend-spotting

I Evidence

I Audience Engagement

I Engaging public / funding agencies



O The Importance of Visualization

[Visualization] aim at more than making the invisible visible. [It aspires]
allatonceness, the condensation of laborious;I®gegpep procedures
Into animmediate o u p¢ d OWheaitl was a pai nsi
calculation and correlatiorior example, in the construction of a table
of variables becomes a flash of intuition. Andadlbnce intuition is
traditionally the way that angels know, in contrast to the plodding

demonstrations of humans.

DescartesoO0s c fatoncenasg enferged for@aiuflyenlhis c
mat hemati cs é, compressing the

single bright flare of 1 nsight

Lorraine Dastond On Scientific Observation



O Warnings

[Hlumanists have adopted many applications such as GIS mapping, graphs, a
charts for statistical di spl ay th

graphical tools are a kind of 1 nt

Data pass themselves off as mere descriptions of a priori conditions. Renderir
observatipine act of creating a statistical, empirical, or subjective account ol
Image) as if it wetke same as the phenomeneadliapsesthe critical distance
between the phenomenal world and its interpretation, undoing the basis of
Interpretation on which humanistic knowledge production is based... we se:

ready and eager to suspend critical judgment in a rush to visualization.

Johanna Druckerd Humanities Approaches to Graphical Display



) » Warnings
U Data format limits use, already an act of
Interpretation.
U Statistics is often misused (wield it very carefully).
U Interpreting spatial distance as meaningful.

U Always include a legend (this presentation breaks

that rule).

U Accidental legitimization in eyes of public.



Network Analysis & Visualization in the Humanities:
Examples In The Wild



Digital Humanities 20110 Elijah Meeks
http://dh2011network.stanford.edu/
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University of Southern California
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gi O ? Digital Humanities 20119 Elijah Meeks

YU http://dh2011network.stanford.edu/
AGeneral information
ANodes: 621
AEdges: 734
- AVietrics
Average degree: 2.36

a

52
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O Digital Humanities 20119 Elijah Meeks
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DHAnswers: Building a Corumunity-Basgd Q&A Foard for the Digital Humanities

Historic Interpretation, Preservation, and® Augmented Eea]it}r in Falmouth Jama:

Possible Worlds: Authorial markup and digital scheolarship

Brovn Unigersity Bethany Nowviskie

Julia Flanders . N
Umvermty of Vlrglma

Eric RoChester
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Indiana Unive rsit}r
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») Character Networks in the 19 Century British Novel

-Graham Sack

| use computational methods to count the frequency and co-

occurrence of a generally ignored sub-class of common words,

namely, character names . Character names are often regarded as

noise and excluded from authorship and stylistics analysis

because they are not consistent across texts . This study makes

character names its main object of analysis

because the

objective is quite different : rather than style or authorship, this

study attempts to make inferences about characterization and

social form, two areas about which computational

had comparatively little to say.

analysis has




Figures 20a, b, & C

The Ambassadors (James)

General Features:

*Small network (12 characters)

*No isolates

*Very high graph density (71%) and clustering
coefficient (85%)

*Low average path length (1.3)

*Low degree inequality (-4.9)

*High proportion of strong ties (28%)

Conclusions

*Tightly knit social world focused on deep
relationships between small set of characters
*Sorial interaction hrnadlv evenlv distributed

Character Network Sociograms

Middlemarch (Eliot))
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General Features:

*Large network (SS characters)
*Moderately high % of isolates (17%)
*Low graph density (7%) and clustering
coefficient 73%)

*High average path length (2.4)
*Moderate degree ineguality (1.9)
*Moderate proportion of strong ties (18%)

Conclusions

*Large but comparatively integrated social
world with deep interaction between core
characters

The Pickwick Papers (Dickens)
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General Features:

*Large network (112 characters)

*High proportion of isolates (20%)

*Very low graph density (4%) and clustering
coefficient (72%)

*High average path length (2.2)

*High degree inequality (3.0)

*Low proportion of strong ties (13%)

Conclusions

*Expansive but diffuse social world with
passing social interactions and many isolated
characters



Social Metrics — By Novel (1/3)
Novel
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Figure 21. Number of Isolates
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Word CoOccurrences in European Fairytales
-Jorgensen & Weingart

. Foot

[ Little Y Dear

@ Old @ Blood

‘ Broad
. Cloven

@ Young .
Flat o Head
‘ Naked

Hand
@ Han @ Human

@ Right $ Toe
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Mapping the Republic of Lettersd Chang et al.
https://republicofletters.stanford.edu/#maps

Abos o Bhawlle, Avblhie Maxim|.
Adam , Arohe

0 et
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Workshop Overview

1:001:15 Introduction to Network Analysis

1:151:45 Network Analysis & Visualization in the Humanities

A Theory, Applications, and Pitfalls.

A Examples In The Wild

1:452:15 Collecting, Cleaning & Formatting Data

2:152.25 Break

2:253:00 Sci2 Tool Basics

A MacroscopeDesign and Usage.

A Download and run the tool.

A Find basic statistics and run various algorithms over the network.
A Visualize the networks as either a graph or a circular hierarchy.

3:003:20 Sci2 Workflow Design: Padgett's Florentine Familiedrepare, load,
analyze, and visualize family and business networks from 15th century
Florence.

3:2603:35 Break
3:354:00 Sci2 Research Demonstration: Mapping the Republic of Letters
4:004:30 Q&A and Technical Assistance
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Collecting, Cleaning & Formatting Data



O Data Collection

U 65% collecting, 25% cleaning, 5% formatting, 5%
analysis.

U Keep analysis in mind before first data collected

U Remember not just current use but future use as
well; nobody wants to do the same work five times.

U Make sure system for data entry Is easy,
transferrable, and as granular as possible.



O Data Cleaning & Validation

U Multiple coders? Undergraduates? Check for
Intercoder reliability. Understand biases going In.

U Microsoft Excel is your friend (ubiquitous, easy).
U Consistency in word use and coding.

U Sanity checks at the extremes order by size, etc.
U Check against existing databases if available.

U Make sure basic statistics make sense.



File-types

U Excel

U Database

U Text

uCSV



. Newton | Oldenburg Flamsteed

@® Network Formats Newton 0 13 38
% ’ Oldenburg 24 0 45
Flamsteed 62 7 0
U Matrix
U Adjacency List N oaes
U Node & Edge List 1 Newton
2 Oldenburg
3 Flamsteed
Newton Oldenburg 13
Edges

Newton Flamsteed 38

1 2 13
Oldenburg Newton 24

1 3 38
Oldenburg Flamsteed 45

2 1 24
Flamsteed Newton 62

2 3 45
Flamsteed Oldenburg 7

3 1 62

3 2 7



NWB Format

*Nodes
id*int label*string totaldegree*int

16 AMerwede van Cl oot wy €lk6,6 4M3
36 APerrault, Charl eso 1

48 fAiBonius, Johanneso 1

67 ASurenhusius Gzn., Gulieln
99 AAngui ssola, Giacomoo 1
126 AJohann Mo rSiegen (160¢D®7 N)ad s G
131 ASteenberge, J.B.o0o 1

133 AVosberghen Jr., Caspar v
151 ABogerman, -16Banmed5 (1576€

*

DirectedEdges
source*int target*int weight*float eyear*int syear*int
16 36 1 1640 1650
16 126 5 1641 1649
3648 2 1630 1633
48 16 4 1637 1644
48 67 10 1645 1648
48 36 2 1632 1638
67 1337 1644 1648
67 131 3 1642 1643
99 67 9 1640 1645
126 16 3 1641 1646
131 1335 1630 1638
131991 1637 1639
133 36 4 1645 1648
13348 8 1632 1636
151 48 6 1644 1647

|

. Johann Maritz, von Massau-Siegen (1604-1673)

. Merwede van Clootwyck, Matthys van der (1613-1664)

. Bonius, Johannes
. Perrault, Charles

. Vosberghen Jr., Caspar van

& Bogerman, Johar

. Surenhusius Gzn., Gulielm

. Steenberge, J.B.

. Anguissola,
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Sci2 Tool Basics:
Macroscope Design and Usage



Just as thmicroscopeempowered our naked eyes to see cells, microbes, and viruses
thereby advancing the progress of biology and medicindedeshepeopened our

minds to the immensity of the cosmos and has prepared mankind for the conquest of
spacemacroscopesiromise to help us cope with another infinite: the infinitely complex
Macroscopes give us a Ovision of the w
patterns, trends, outliers, and access details in the landscape of science. Instead of n

things larger or smaller, macroscopes let us observe what is at once too great, too slc
too complex for our eyes.



