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Economic Forecasting

Autocorrelation
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Autocorrelation: Causes and Consequences
• Causes:  

inertia  

 specification bias 

 cobweb phenomena 

 manipulation of data  

• Consequences 

 unbiased and linear estimators  

 but  

 they there not the best estimators 

they are inefficient 
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Autocorrelation
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Variance of the error term
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Consequence of Autocorrelation
OLS estimate is still unbiased  
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but the variance of OLS estimator is no longer efficient. 
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The variance of Errors with K number of explanatory variables 
(including the intercept term) 
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The estimator of β and the variance-covariance of the error 
matrix can be used to estimate the covariance matrix for β̂  as 
following: 
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But with autocorrelation  
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Difference in the Variance of Parameters in Case of Autocorrelation

Variance of parameters
is large compared to
No autocorrelation
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Durbin-Watson test 
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Inconclusive regions 
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Take a lag of the original model; and multiply it by ρ ; and subtract from the 
original model to find a transformed model. 

11211 −+−+=− tetxtY ρρβρβρ   

11212111 −−−+−−−+−=−− tetetxtxtYtY ρρββρββρ
 
Transformed model 

***
2

*
1

*
tetxtY ++= ββ Where  

1
*

−−= tYtYtY ρ ; 1
*

−−= tXtXtX ρ ;  

1
*

−−= tetete ρ ; 11
* ρβββ −= . 

OLS estimates unknown parameters of this transformed model will be BLUE. 

Retrieve 1β  of the original model from estimates of 
*β . 

Remedial Measure when is 
Known ρ



9

tptttttttt euuuuuuuu ++++++++= −−−−−−− 7665544332211 ... ρρρρρρρ

1. regress the original model and get estimates of iû  
2. form the regression of error in terms of its lagged values  

and estimate  iρ̂ . 
3. BG test has a distribution ( ) 22 ~. pRpn χ− with p degrees 

of freedom 

4. Compare calculated ( ) 22 ~. pRpn χ−  with critical 
2
pχ  

distribution from the table and accept iρ̂ =0 if the 

calculated value 
2
pχ  is less than table value. 

Bruce-Godfrey higher order 
autocorrelation test
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Cochrane-Orcutt iterative 
procedureThis method is similar to the above ones, except that it involves 

multiple iteration for estimating iρ̂ . Steps are as following: 

1. Estimate 1β̂ and 2β̂  the original model; get error terms and 

estimate iρ̂  
2. Transform the original model multiplying it by iρ̂ and by taking the 

first difference,  

3. Estimate 1
ˆ̂β and 2

ˆ̂β  from the transformed model and get errors 
of this transformed model 

4. Then again estimate iρ̂̂  and use those values to transform the 
original model 

1ˆ112ˆ121ˆ11ˆ −−−+−−−+−=−− tetetxtxtYtY ρβρββρβρ
. 

5. Continue this iteration process until ρ  converges; iρ̂̂ =0. 
Diagnos /ACF options in OLS in Shazam will generate these 
iterations. 
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Using a theorem in matrix algebra W can be decomposed 
into two parts as  

1' −=WPP    
Use this partition of W to transform the original model as  

PePXPY += β      

*** eXY += β      

( ) **1** '' YXXXGLS
−

=β = ( ) PYPXPXPX '''' => 

  ( ) *1*1*1* '' YWXXWXGLS
−−−=β  

When ρ is not known (assume 1±=ρ and transform the 
model,  

Remedy for Autocorrelation: GLS 
Estimator
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Variance and Covariance of Errors in Case of Autocorrelation 
Compared to the Variance of a Normal Error Term
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[ ] IeeE ji ,' σ=  where I is 5×5 identity matrix. 
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Variance and Covariance of Errors in Case of Autocorrelation 
Compared to the Variance of a Normal Error Term
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[ ] IeeE ji,' σ=  where I is 5×5 identity matrix. 
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read year y m4 p l r  
1970 418032 26643 19.6 23797 6.56  
 
dim w1 32 
 
ols y p l/list  resid=w1 
diagnos/ACF 
 
matrix w=diag(w1) 
matrix ww=w*w 
auto y p l/order=8 list  
 
 
*maximum likelihood estimator 
auto y p l/ml 
 
*Cochrane-Orcutt iterative procedure 
auto y p l/iter=20  
 
*Generalised list square estimator 
gls y p l /pmatrix=ww  
 
 
Stop

Illustration of Shazam Program Autocorrelation Corrected Estimations


