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“Toeplitz” covariance matrix 
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Example: 
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“Autoregressive order 1” 
 
Stationary?  Yes if 1<ρ  
 
Backshift ( ) 1−= tt YYB  
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Moving Average Order 1 
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Clearly stationary 
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"invertible"1 Want <θ  
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 Random Walk 
 
 No Mean Revision 
 

[OLS]              on  Regress 1 ρ̂YY tt →−  
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Extends to higher order and mixed models 
 
ARIMA(p, d, q)  
 

( ) 1) IMA(1, 1 1, 0,ARIMA ≡  
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( ) Average! Weighted1 11 −− +−= ttt ŶYŶ θθ  
 
EWMA = winner in CHANCE paper. 
 

Transfer function: Observe tX  
 

∑ ++= − noise10 jtjt XwY ββ  
 
Intervention: 
 



 0 0, 0, 1, 0, 0, 0,  (1) =tX  
 

 1, 1, 1, 1, 0, 0, 0,  (2) =tX  
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  5, 10, 11, 12, 14, 18, 10, 10, 10,  (1)  
 

26 25.5 25, 24, 22, 18, 10, 10, 10,  (2) →  
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Examples: 
 
 Hawaiian Milk Scare 
 
 Cincinnati Telephone Info Change 
 
 9-11 AMR Stock Volume 
 
 


