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1. Introduction  
Dimension reduction is very important in vector time series because the 
number of parameters in a model grows with the square of the dimension m of 
the vector of time series. 
Simplifying structures or factors reduce the number of parameters to model the 
series.  Two related approaches: 
1. Linear combinations with interesting properties: 
 Brillinger (1981), DPC;  maximun/minimun predictabiliy-canonical analysis 
(Box and Tiao, 1977); Stationary combinations in nonstationary time series 
(Granger and Engle, 1987), the scalar component models, SCM, Tiao and Tsay 
(1989);  white noise with stationary data (Ash and Reinsel, 1990), among 
others. 
2. Dynamic Factor Models : Geweke, 1977, Engle and Watson, 1981, Peña 
and Box, 1987, Stock and Watson, 1988,  West et al, 1999, Forni et al, 
2000,2005, Bai and Ng,2002, 2006, Lam and Yao,2012, Tsai and Tsay, 2015,   
and many others. 
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Brillinger Dynamic Principal Components 
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Limitation of  Brillinger DPC: 
1. They are noly justifed under stationarity. 
2.   They are not easy to robustify. 
3.   They  are not reliable when m, the number of time series is large  
and the ratio T/m is small because the covariance matrices and the spectral matrices  
are estimated with  low precision and so are there eigenvalues.   
 



2. Generalized Dynamic Principal Components 
(GDPC) 
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We can always assume one side lags 
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Iterative algorithm: 
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Note: 
  D(β) is  (T + k)x(T + k), and  C(α) is  (T +k)x(k +1) 
F(f ) is the Tx(k + 2) 
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with  0≤c<1 
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Monte Carlo results 
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Example 1(I) 
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The series shows a break  in  2008 
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Example 1 (II)  
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Adding lags: 
Small improvements 
in OPC but large  in 
DPC 
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Example 1 (III)  
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Summary of the example: 

• Original data 264 x  6=1584 values 
• DPC with 12 lags =  264+12+12 x 6=348 values 
• Represent  348/1584=0,22 of the data 
• With 22% of the data, 96,7% of the information  
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Summary of the example: 

• Original data 251 x  31  = 7781 
• DPC with 5 lags =  251+5+5 x 31= 411 
• Represent 411/7781=0,05 of the data 
• With 5% of the data, 87,3% of the information  
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Algorithm for Robust DPC: 
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Conclusions 
• The GDPC we present are much more powerful for 

reconstruction than the OPC and can be applied for non 
stationary time series and very large data sets when 
Brillinger DPC fail. 

• They can provide insights in the structure of the series 
• The robust GDPC are able to filter contaminated data  
• They can be applied in a broad range of problems. 
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Thank you for your attention! 
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