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Agenda

• Introduction

• Network analysis and visualization

• Data preparation

• Exploring networks in SAS Visual Analytics

• Examples

• Q&A
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Complex Systems

Synergy is the interaction of multiple elements in a system to produce 
an effect different from or greater than the sum of their individual 
effects.

Emergence is the way complex systems and patterns arise out of 
a multiplicity of relatively simple interactions.

“The whole is greater than the sum of its parts.”

-- Aristotle
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Graph Theory
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Network Visualization

• Nodes (Vertices)

– Size, color

• Links (Edges)

– Direction, width, color

• Layout

– Dynamic (spring-force layout)

– Mapped (geo overlay)
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Network Layout
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Network Layout
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Decorate network data

• Centrality measures

– Betweenness: the number of shortest paths a node is on. 

• likely path for information flows

– Eigenvector centrality: the centrality of a node’s neighbors. 

• popular among popular actors.

– Degree: number of connections.

• number of friends, followers, etc.

• Community detection

– Clustering
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Data Preparation

• SAS Visual Analytics supports two types of input data sources

– Hierarchical network structure

– Ungrouped network structure
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Hierarchical data structure

• Common data structure

• Creates a multi-level graph by 
using a hierarchy or a set of 
categories

ORIGIN MAKE MODEL CYLINDER
S

INVOICE MSRP HORSEPOWE
R

Asia Honda Civic LX 
4dr

4 $14,531 $15,85
0

115

Asia Honda Civic Si 2dr 
hatch

4 $17,849 $19,49
0

160

Asia Toyota Land 
Cruiser

8 $47,986 $54,76
5

325

USA Ford Escape 
XLS

6 $20,907 $22,51
5

201
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Ungrouped data structure

• Used to represent traditional node-
link data sets

• Requires one source (from) and one 
target (to) column

EMPLOYEE MANAGER SALARY STARTDT

EMP1 MGR1 40000 17-Sep-02

EMP2 MGR2 67000 12-Mar-01

EMP3 MGR2 55000 04-Apr-04

MGR1 MGR2 85000 23-Jun-96

MGR2 98000 5-May-95
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sas.com
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Demo
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Questions?
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