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Roadmap
- Motivation
- Similarity search,

pattern discovery and
summarization

- Non-linear modeling         
and forecasting

- Extension of time-
series data:                    
tensor analysis
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Conclusions – Part 1
• Similarity search: 
– Euclidean/time-warping; feature extraction and SAMs

• Feature extraction
– DFT, DWT, SVD and ICA

• Linear forecasting
– auto-regression (AR)
– RLS for streams

• Stream mining
– RLS, multi-scale windows

• Automatic mining
–MDL
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Conclusions – Part 2
• Non-linear forecasting
–Black box: lag-plots + k-nearest neighbors
–Gray box: with equations, domain knowledge
–differential equations
• Logistic function
• Lotka-Volterra equations, etc.

–Epidemics, SI & SIR models
–Hawkes Poisson process, Power law
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Conclusions – Part 3
• Fundamentals for MANT 

(Multi-Aspect Non-linear Time-series) 
–Tucker/PARAFAC/ 

tensor decomposition
–Gibbs sampling
–Non-linear equations
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Future direction
• MANT forecasting

“MANT (Multi-Aspect Non-linear Time-series)”
–Web mining: e.g., web clicks

{time, user, url, access device, http referrer}
– Sensor data monitoring: e.g., automobile

{time, location, velocity, longitudinal/lateral acceleration}
–Medical data analysis: e.g., EHR (Electronic Health Record)

{time, patient, medical institution, medicine}
• Ideal method for big time-series data
– Scalable and automatic
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Questions?
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