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1:00-1:15 Introduction to Network Analysis 

1:15-1:45 Network Analysis & Visualization in the Humanities

Å Theory, Applications, and Pitfalls.

Å Examples In The Wild

1:45-2:15 Collecting, Cleaning & Formatting Data

2:15-2:25 Break

2:25-3:00 Sci2 Tool Basics 

Å MacroscopeDesign and Usage.

Å Download and run the tool.

Å Find basic statistics and run various algorithms over the network.

Å Visualize the networks as either a graph or a circular hierarchy.

3:00-3:20 Sci2 Workflow Design: Padgett's Florentine Families - Prepare, load, 
analyze, and visualize family and business networks from 15th century 
Florence. 

3:20-3:35 Break

3:35-4:00 Sci2 Research Demonstration: Mapping the Republic of Letters

4:00-4:30 Q&A and Technical Assistance

Workshop Overview
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Network Analysis & Visualization
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What is a network?

Source: http://dh2011network.stanford.edu/index.html



What is a network?

Source: http://dh2011network.stanford.edu/index.html

ÅGraph

ÅNodes
ÅNode Types
ÅVertices

ÅEdges
ÅEdge Types
ÅArcs

ÅNetwork vs. Visualization



What is a network?

*Nodes
id*int label*string totaldegree*int 
16 ñMerwede van Clootwyck, Matthys van der (1613-1664)ò 1 
36 ñPerrault, Charlesò 1 
48 ñBonius, Johannesò 1 
67 ñSurenhusius Gzn., Gulielmusò 1 
99 ñAnguissola, Giacomoò 1 
126 ñJohann Moritz, von Nassau-Siegen (1604-1679)ò 6 
131 ñSteenberge, J.B.ò 1 
133 ñVosberghen Jr., Caspar vanò 1 
151 ñBogerman, Johannes (1576-1637)ò 25 
*DirectedEdges 
source*int target*int weight*float eyear*int syear*int 
16 36 1 1640 1650 
16 126 5 1641 1649 
36 48 2 1630 1633 
48 16 4 1637 1644 
48 67 10 1645 1648 
48 36 2 1632 1638 
67 133 7 1644 1648 
67 131 3 1642 1643 
99 67 9 1640 1645 
126 16 3 1641 1646 
131 133 5 1630 1638 
131 99 1 1637 1639 
133 36 4 1645 1648 
133 48 8 1632 1636 
151 48 6 1644 1647 



Graph Metrics ðNodes / Vertices / Entities

Source: http://dh2011network.stanford.edu/index.html

ÅDegree Centrality - direct connections

ÅBetweennessCentrality ï# of shortest 
paths a node sits between

ÅCloseness Centrality ïDistance to all nodes

ÅHubs / Bridges / Isolates

http://dh2011network.stanford.edu/index.html


Graph Metrics ðNodes / Vertices / Entities

ÅDegree Centrality

ÅBetweenness
Centrality

ÅCloseness Centrality

ÅHubs / Bridges / 
Isolates



Graph Metrics ðEdges/ Links / Arcs / Connections / Ties

Source: http://dh2011network.stanford.edu/index.html

ÅShortest paths ïshortest distance between 
two nodes

ÅWeight ïstrength of tie

ÅDirectionality ïis the connection one or 
two-way?

ÅBridge ïdeleting would change structure

http://dh2011network.stanford.edu/index.html


ÅShortest paths

ÅWeight

ÅDirectionality

ÅBridge

Graph Metrics ðEdges/ Links / Arcs / Connections / Ties



Graph Metrics ðStructural

Source: http://dh2011network.stanford.edu/index.html

ÅClusters ïclosely connected or similar 
nodes & edges

ÅClustering coefficient ïóclique-nessô

ÅCentralization ïegocentric or decentralized

ÅDensity ïóspaghetti-nessô

ÅAverage Path Length ïwide or narrow

http://dh2011network.stanford.edu/index.html


ÅClusters

ÅClustering 
coefficient

ÅCentralization

ÅDensity

ÅAverage Path 
Length

Graph Metrics ðStructural



Graph Metrics ðTypes Of Networks

Source: http://dh2011network.stanford.edu/index.html

ÅBi-Modal or Multi-Nodal

ÅEgocentric

ÅDense/Sparse

http://dh2011network.stanford.edu/index.html


Networks ðVisualization

Source: http://dh2011network.stanford.edu/index.html

ÅNetworks visualized as graphs

ÅLayouts
ÅForce-based / Spring / GEM
ÅTree
ÅCircular

ÅDistance Re-training

http://dh2011network.stanford.edu/index.html
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Network Analysis & Visualization in the Humanities:

Theory, Applications, and Pitfalls
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Uses of Visualization

üSolidifies objects of inquiry

üExploration

üDiscovery

üTrend-spotting

üEvidence

üAudience Engagement

üEngaging public / funding agencies



The Importance of Visualization

[Visualization] aim at more than making the invisible visible.  [It aspires] to 

all-at-once-ness, the condensation of laborious, step-by-step procedures 

in to an immediate coup dõoeilé  What was a painstaking process of 

calculation and correlationñfor example, in the construction of a table 

of variablesñbecomes a flash of intuition.  And all-at-once intuition is 

traditionally the way that angels know, in contrast to the plodding 

demonstrations of humans.

Descartesõs craving for angelic all-at-once-ness emerged forcefully in his 

mathematicsé, compressing the steps of mathematical proof into a 

single bright flare of insight: òI see the whole thing at once, by intuition.ó

Lorraine Daston ðOn Scientific Observation



Warnings

[H]umanists have adopted many applications such as GIS mapping, graphs, and 

charts for statistical display that were developed in other disciplinesé such 

graphical tools are a kind of intellectual Trojan horseé

Data pass themselves off as mere descriptions of a priori conditions. Rendering 

observation(the act of creating a statistical, empirical, or subjective account or 

image) as if it were the same as the phenomena observedcollapses the critical distance 

between the phenomenal world and its interpretation, undoing the basis of 

interpretation on which humanistic knowledge production is based... we seem 

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

Johanna Drucker ðHumanities Approaches to Graphical Display



Warnings

üData format limits use, already an act of 

interpretation.

üStatistics is often misused (wield it very carefully).

üInterpreting spatial distance as meaningful.

üAlways include a legend (this presentation breaks 

that rule).

üAccidental legitimization in eyes of public.



Network Analysis & Visualization in the Humanities:

Examples In The Wild
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Digital Humanities 2011 ðElijah Meeks  

http://dh2011network.stanford.edu/

http://dh2011network.stanford.edu/
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Digital Humanities 2011 ðElijah Meeks  
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Digital Humanities 2011 ðElijah Meeks  

http://dh2011network.stanford.edu/

ÅGeneral information
ÅNodes: 621
ÅEdges: 734

ÅMetrics
ÅAverage degree: 2.36

http://dh2011network.stanford.edu/
http://dh2011network.stanford.edu/


Digital Humanities 2011 ðElijah Meeks  

http://dh2011network.stanford.edu/

http://dh2011network.stanford.edu/


Character Networks in the 19th Century British Novel

-Graham Sack

I 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 analysis has

had comparatively little to say.



Character Networks in the 19th Century British Novel

-Graham Sack
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Word Co-Occurrences in European Fairytales

-Jorgensen & Weingart



Word Co-Occurrences in European Fairytales

-Jorgensen & Weingart



Mapping the Republic of Letters ðChang et al.

https://republicofletters.stanford.edu/#maps

https://republicofletters.stanford.edu/


1:00-1:15 Introduction to Network Analysis 

1:15-1:45 Network Analysis & Visualization in the Humanities

Å Theory, Applications, and Pitfalls.

Å Examples In The Wild

1:45-2:15 Collecting, Cleaning & Formatting Data

2:15-2:25 Break

2:25-3:00 Sci2 Tool Basics 

Å MacroscopeDesign and Usage.

Å Download and run the tool.

Å Find basic statistics and run various algorithms over the network.

Å Visualize the networks as either a graph or a circular hierarchy.

3:00-3:20 Sci2 Workflow Design: Padgett's Florentine Families - Prepare, load, 
analyze, and visualize family and business networks from 15th century 
Florence. 

3:20-3:35 Break

3:35-4:00 Sci2 Research Demonstration: Mapping the Republic of Letters

4:00-4:30 Q&A and Technical Assistance

Workshop Overview
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Collecting, Cleaning & Formatting Data
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Data Collection

ü65% collecting, 25% cleaning, 5% formatting, 5% 
analysis.

üKeep analysis in mind before first data collected

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

üMake sure system for data entry is easy, 
transferrable, and as granular as possible.



Data Cleaning & Validation

üMultiple coders? Undergraduates? Check for 
intercoder reliability. Understand biases going in.

üMicrosoft Excel is your friend (ubiquitous, easy).

üConsistency in word use and coding.

üSanity checks at the extremes ðorder by size, etc.

üCheck against existing databases if available.

üMake sure basic statistics make sense.



File-types

üExcel

üDatabase

üText

üCSV



Network Formats

üMatrix

üAdjacency List

üNode & Edge List

Newton Oldenburg Flamsteed

Newton 0 13 38

Oldenburg 24 0 45

Flamsteed 62 7 0

Newton Oldenburg 13

Newton Flamsteed 38

Oldenburg Newton 24

Oldenburg Flamsteed 45

Flamsteed Newton 62

Flamsteed Oldenburg 7

Nodes

1 Newton

2 Oldenburg

3 Flamsteed

Edges

1 2 13

1 3 38

2 1 24

2 3 45

3 1 62

3 2 7



NWB Format

*Nodes
id*int label*string totaldegree*int 
16 ñMerwede van Clootwyck, Matthys van der (1613-1664)ò 1 
36 ñPerrault, Charlesò 1 
48 ñBonius, Johannesò 1 
67 ñSurenhusius Gzn., Gulielmusò 1 
99 ñAnguissola, Giacomoò 1 
126 ñJohann Moritz, von Nassau-Siegen (1604-1679)ò 6 
131 ñSteenberge, J.B.ò 1 
133 ñVosberghen Jr., Caspar vanò 1 
151 ñBogerman, Johannes (1576-1637)ò 25 
*DirectedEdges 
source*int target*int weight*float eyear*int syear*int 
16 36 1 1640 1650 
16 126 5 1641 1649 
36 48 2 1630 1633 
48 16 4 1637 1644 
48 67 10 1645 1648 
48 36 2 1632 1638 
67 133 7 1644 1648 
67 131 3 1642 1643 
99 67 9 1640 1645 
126 16 3 1641 1646 
131 133 5 1630 1638 
131 99 1 1637 1639 
133 36 4 1645 1648 
133 48 8 1632 1636 
151 48 6 1644 1647 



1:00-1:15 Introduction to Network Analysis 

1:15-1:45 Network Analysis & Visualization in the Humanities

Å Theory, Applications, and Pitfalls.

Å Examples In The Wild

1:45-2:15 Collecting, Cleaning & Formatting Data

2:15-2:25 Break

2:25-3:00 Sci2 Tool Basics 

Å MacroscopeDesign and Usage.

Å Download and run the tool.

Å Find basic statistics and run various algorithms over the network.

Å Visualize the networks as either a graph or a circular hierarchy.

3:00-3:20 Sci2 Workflow Design: Padgett's Florentine Families - Prepare, load, 
analyze, and visualize family and business networks from 15th century 
Florence. 

3:20-3:35 Break

3:35-4:00 Sci2 Research Demonstration: Mapping the Republic of Letters

4:00-4:30 Q&A and Technical Assistance

Workshop Overview

40



1:00-1:15 Introduction to Network Analysis 

1:15-1:45 Network Analysis & Visualization in the Humanities

Å Theory, Applications, and Pitfalls.

Å Examples In The Wild

1:45-2:15 Collecting, Cleaning & Formatting Data

2:15-2:25 Break

2:25-3:00 Sci2 Tool Basics 

Å MacroscopeDesign and Usage.

Å Download and run the tool.

Å Find basic statistics and run various algorithms over the network.

Å Visualize the networks as either a graph or a circular hierarchy.

3:00-3:20 Sci2 Workflow Design: Padgett's Florentine Families - Prepare, load, 
analyze, and visualize family and business networks from 15th century 
Florence. 

3:20-3:35 Break

3:35-4:00 Sci2 Research Demonstration: Mapping the Republic of Letters

4:00-4:30 Q&A and Technical Assistance

Workshop Overview

41



Sci2 Tool Basics:

Macroscope Design and Usage

42



Just as the microscopeempowered our naked eyes to see cells, microbes, and viruses 
thereby advancing the progress of biology and medicine or the telescopeopened our 
minds to the immensity of the cosmos and has prepared mankind for the conquest of 
space, macroscopespromise to help us cope with another infinite: the infinitely complex.  
Macroscopes give us a ôvision of the wholeõ and help us ôsynthesizeõ. They let us detect 
patterns, trends, outliers, and access details in the landscape of science. Instead of making 
things larger or smaller, macroscopes let us observe what is at once too great, too slow, or 
too complex for our eyes. 

Microscopes, Telescopes, and Macrocopes


