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Hypergraph?

= a generalization of a graph 
   where LINKS can connect
   any number of NODES
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Hypergraph?

= a generalization of a graph 
   where EDGES can connect
   any number of VERTICES
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Graph  (e.g. who knows who)
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Hypergraph  (e.g. articles)
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Looks just the same as…

4 papers / 4 hyperedges
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?? How to reveal the hyperedges ??
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Multiple links – different link attributes
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Papers = Sets
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Alper et al., 2011
Riche and Dwyer, 2010
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Bi-partite network (nodes and papers)
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Our proposed technique
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PAOHvis
Parallel Aggregated Ordered Hypergraph 
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Hypergraph
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Dynamic Hypergraph (changes overtime)

PAOHvis

Time 2 Time 3

Catherine

Nicole

Paolo

Jean-Daniel

Parallel Aggregated Ordered Hypergraph 

Time 1

19



Case study

Nicole Dufournaud (French Historian)

Role of single women as merchants: e.g. how independent?
Marie Boucher:  No information - but mentioned in 59 documents

16th and 17th century legal documents
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From Nicole Dufournaud – with permission
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From Nicole Dufournaud – with permission
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From Nicole Dufournaud – with permission

For more info:
Comment rendre visible le rôle économique des femmes sous l’Ancien régime ? Étude 
méthodologique sur les marchandes à Nantes aux xvie et xviie siècles"  in Bernard Michon 
et Nicole Dufournaud, Femmes et négoce dans les ports européens (fin du Moyen Âge - xixe siècle), 
Bruxelles, Peter Lang, to appear

Long and complicated data generation process
Typically medium-size networks (200+ nodes / ego networks of 10-50 nodes)
Long, careful and detailed analysis
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Marie Boucher

From Nicole Dufournaud – with permission
24



1: bipartite graph 
Connections between documents and persons
BUT no time info

Prepared by Pascal Cristofoli using NodeXL 25



2: Dynamic graph -  Connections between persons over time, BUT no document info 26



People appearing in only one document are filtered out
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in PAOHvis tool

Simplified example:
Elise ego network
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29

https://docs.google.com/file/d/1zawnCnEMi6z0qQvsohSyAvn4XtmrlHZO/preview


13/13 people
14/19 docs 
4/4 years
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For more info:
Comment rendre visible le rôle économique des femmes sous l’Ancien régime ? Étude 
méthodologique sur les marchandes à Nantes aux xvie et xviie siècles"  in Bernard Michon 
et Nicole Dufournaud, Femmes et négoce dans les ports européens (fin du Moyen Âge - xixe siècle), 
Bruxelles, Peter Lang, to appear

From Nicole Dufournaud – with permission
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Marie Boucher.  59 documents. 181 people - 38 listed (appear in > 1 document) 143 hinted as “drips”

Drips
Represent connections
to filtered out nodes
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Drips
Represent connections
to filtered out nodes
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https://docs.google.com/file/d/12sLIkseA8VezXJug_2LngtgFiyVY0Pc4/preview


2: Dynamic graph -  Connections between persons over time, BUT no document info

Dufournaud et al. had made the assumption that
two persons connected the same year 
appeared in only one contract.
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two agreements with Jean Boucher 
two others with Julien Gérard Seigneur de Nays

the same analysis requires only one visualization - and can be done more accurately 35



the same analysis requires only one visualization - and can be done more accurately

France

Transatlantic

Expansion

Marie Boucher was an exceptional single woman
Demonstrating how women could have taken on heavy responsibilities in the 17th century

Very Readable

The graph is a tool to verify 
hypotheses; It gives ideas and 
structure thoughts. 
It provides narrative support, and 
is a useful communication tool.
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interaction
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Highlighting

Filtering
Selecting

38



Highlighting

Filtering
Selecting
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https://docs.google.com/file/d/1nEcWTiyb0JpxVwKHIoYDeHQxvCjxqtq0/preview


Ordering of nodes/ names

Original
Chronological
Alphabetical
Degree
Barycentric
Spectral
Group
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Ordering of nodes/ names

Original
Chronological
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Degree
Barycentric
Spectral
Group
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Ordering of nodes/ names

Original
Chronological
Alphabetical
Degree
Barycentric
Spectral
Group
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In summary

Dynamic hypergraphs can be displayed   YAY!
No overlap or crossing + labels > very readable
Shine with midsize graphs - detailed analysis

compacting and interaction helps go further
scalability

Next for this project:
Highlight differences between time slots
Roles within hyperedges
Attribute encoding
More evaluation
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