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A Connected World in Future 

Clustering High-dimensional Data from VAR 

Challenge of High-dimensional Data 

Methodology 

We assume the high-dimensional data follow a vector autoregressive model (VAR) 

and do the clustering based on the degree to which a future value in each time 

series is predicted by past values of the others. We call this “cross-predictability”. 

High-dimensional Time Series Clustering via Cross-Predictability  

Clustering is an important 

primitive step, and time series 

data will often be high-dimensional:  

the number of time series d (i.e., 

number of sensors)  

will be much larger than  

the length of each time series T.  
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High-dimensional data result in an under-constrained problem: there are 

T equations for estimating d parameters, where T << d. 

Main Results 

The VAR model: 

The input: 

The estimator: 

(d time series of length T ) 

Set , and then apply a spectral clustering algorithm. 

Main Theorem 
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Real Data
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Synthetic Data, d=50, T=50
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Synthetic Data, d=50, T=100

The Internet of Things are expected to 

have over 25 billion devices by 2020. 

          

          

          


