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Dynamic Models, Autocorrelation and 

Forecasting

Prepared by Vera Tabakova, East Carolina University

� 9.1 Introduction

� 9.2 Lags in the Error Term: Autocorrelation

� 9.3 Estimating an AR(1) Error Model

� 9.4 Testing for Autocorrelation
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Figure 9.2(a) Time Series of a Stationary Variable
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Figure 9.2(b) Time Series of a Nonstationary Variable that is 

‘Slow Turning’ or ‘Wandering’
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Figure 9.2(c) Time Series of a Nonstationary Variable that ‘Trends’
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9.2.1 Area Response Model for Sugar Cane
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Figure 9.3   Least Squares Residuals Plotted Against Time
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The existence of AR(1) errors implies:

� The least squares estimator is still a linear and unbiased estimator, but 

it is no longer best. There is another estimator with a smaller 

variance.

� The standard errors usually computed for the least squares estimator 

are incorrect. Confidence intervals and hypothesis tests that use these 

standard errors may be misleading.
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Sugar cane example

The two sets of standard errors, along with the estimated equation are:

The 95% confidence intervals for β2 are:
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ˆ 3.893 .776

(.061) (.277) 'incorrect' se's

(.062) (.378) 'correct' se's

t t
y x= +

(.211,1.340) (incorrect)

(.006,1.546) (correct)
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It can be shown that nonlinear least squares estimation of (9.24) is 

equivalent to using an iterative generalized least squares estimator 

called the Cochrane-Orcutt procedure. Details are provided in 

Appendix 9A.
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9.4.1 Residual Correlogram
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9.4.1 Residual Correlogram
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Figure 9.4  Correlogram for Least Squares Residuals from

Sugar Cane Example
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Figure 9.5  Correlogram for Nonlinear Least Squares Residuals

from Sugar Cane Example
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Figure 9A.1: 
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Figure 9A.2: 
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The Durbin-Watson bounds test.

�

�

� if                      the test is inconclusive.
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0 1if ,  reject : 0 and accept : 0;Lcd d H H< ρ = ρ >

0if ,  do not reject : 0;Ucd d H> ρ =

,Lc Ucd d d< <


