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Raw data is often NOT a network
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How to construct networks?
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Plan for Today

● Multi-mode network transformations
– K-partite graphs and projections
– Graph Contractions

● K-nearest neighbor graphs

● Network deconvolution
– Direct and indirect effects

● From time-series to graphs
– Visibility and quantile graphs



  

Multi-Mode Network 
Transformations
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Bipartite and K-partite Networks
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One-mode Projections: Example
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One-mode Projections: Example
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Constructing One-mode Projections
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Constructing One-mode Projections



Pedro Ribeiro – Network Construction

Constructing One-mode Projections
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Example: Human Disease Network
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Example: Human Disease Network
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Graph Contraction
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Graph Contraction: Algorithm
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Graph Contraction: Example
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Different Types of Node Partitioning



  

K-Nearest Neighbors
Graph Construction
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K-nearest Neighbor Graph
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Why should we build K-NNG’s?
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Example: K-NNG in Visualization
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K-NNG: a Brute Force Approach
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K-NNG: a Brute Force Approach
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Today: NN-Descent Approach
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NN-Descent: Key Principle
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NN-Descent: Notation Details
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NN-Descent: Overview Details
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NN-Descent: Overview Details
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NN-Descent: Algorithm Details
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NN-Descent: Algorithm Details
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Experimental Setup: Data
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Experimental Setup: Measures
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Exp: Overall Performance
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Exp: Performance as Data scales



  

Network Deconvolution
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Motivation
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Application: Co-Authorship
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Observed Network
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Network Deconvolution
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Network Deconvolution: Challenge
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Net. Deconvolution: Formally
Details
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Powers of Adjacency Matrices
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Net. Deconvolution: Formally
Details
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Net. Deconvolution: Formally
Details
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Net. Deconvolution: Formally
Details
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Net. Deconvolution: Recap



Pedro Ribeiro – Network Construction

Application: Co-Authorship
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Application: Co-Authorship
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Co-Authorship: Results
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Application: Gene Network
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Gene Network: Data
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Gene Network: Results
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Network Deconvolution: Recap



  

Time Series meets
Network Science
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Time Series and Network Science
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Correlation and Functional Networks
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Correlation and Functional Networks
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Correlation and Functional Networks
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Correlation and Functional Networks
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Correlation and Functional Networks
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Visibility Graphs
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Visibility Graphs
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Visibility Graphs
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Visibility Graphs
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Visibility Graphs
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Visibility Graphs
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Visibility Graphs
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Visibility Graphs
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Quantile Graphs
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Application: Time Series Clustering
Can simple topological measures of different networks

distinguish different processes of time series?

Vanessa Silva
MSc Thesis
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Application: Time Series Clustering
Can simple topological measures of different networks

distinguish different processes of time series?

Vanessa Silva
MSc Thesis

Create randomized instances of each of these models



Pedro Ribeiro – Network Construction

Application: Time Series Clustering
Can simple topological measures of different networks

distinguish different processes of time series?

Vanessa Silva
MSc Thesis

Yes!
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More on TSA via NetSci
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Extensions
Vanessa Silva
PhD Thesis
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Vanessa Silva
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Vanessa Silva’s Work
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