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Nature of the Problem

Correlation between members of series of
observations ordered in time.

Assumption of OLS:

Nonautocorrelation E(uu) =0 forall t#s

- No serial correlation among the disturbance
terms.

Autocorrelation occurs when this assumption
is violated.

Autocorrelation E(uuy # 0 for all ¢ #s




Nature of the Problem
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OLS Estimation in Presence of
Autocorrelation

Let U = pU,_, + &
Two-variable Model
Yt — 181 +182Xt + U,

Variance of the OLS estimator of g, will be:

Nonautocorrelation

var(Bz) th




OLS Estimation in Presence of
Autocorrelation

Autocorrelation
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OLS Estimation in Presence of
Autocorrelation

With autocorrelation, will OLS estimators still
be BLUE!?

-  Best
- Linear
- Unbiased



BLUE Estimator in Presence of
Autocorrelation
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where: C and D are correction factors which
may be disregarded in practice.



Consequences of Using OLS in
Presence of Autocorrelation

OLS Estimation allowing Autocorrelation

Since Var(ASLS) = Val‘(ﬁz)

-Variances of estimated coefficients are more
likely to be larger than they should be.

- t-test and F-test will be smaller than what is
appropriate.

- Thus, t-test and F-test are more likely to give
inaccurate results.



Consequences of Using OLS in
Presence of Autocorrelation

To establish confidence intervals and to test
hypotheses, one should use GLS and not

OLS even though the estimators derived

from the latter are unbiased and consistent.
Hy: pr =0
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Consequences of Using OLS in
Presence of Autocorrelation
OLS Estimation disregarding Autocorrelation

- Variances of estimated coefficients are
biased (underestimate) estimators.

- Overestimate R?

- Conventional t-test and F-test will be
inappropriated.



Detecting Autocorrelation

Informal Methods
- Graphical Method
Formal Methods
- Runs (Geary) test
- Durbin-Watsond test
- Breusch-Godfrey (BG) test




Durbin-Watson d Test

Assumptions

|. Regression model includes intercept term.
2. X's are nonstochastic.

3. Disturbances u,—1% order autoregressive.
4. No lagged value of dependent variable.

5. No missing observations in the data.



Durbin-Watson d Test

Zut
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1< p<1—>0<d<4 if p=0—>d=2



| Durbin-Watson d Test
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H,: No positive autocorrelation
Hy: No negative autocorrelation
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Durbin-Watson d Test
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_ Durbin-Watson d Test

Null Hypothesis

No positive autocorrelation

No positive autocorrelation

No negative correlation

No negative correlation

No autocorrelation, positive or negative

Decision

Reject

No decision
Reject

No decision
Do not reject

If
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Breusch-Godfrey (BG) Test

Test of higher-order autocorrelation
U = o, +oU_, +- ""'pput—p T &
|. Estimate model using OLS and obtain
estimated u,
2. Regress the above model using estimated u,
2 2
3.Compute (n—p)R" ~ y;

p = number of lagged values.

If the compute value exceeds the critical chi-

squares value, we reject the null hypothesis
of nonautocorrelation.



Remedial Measures
When structural of autocorrelation is known

U = pU,_, + &
Yt ::B1 +132Xt +U
Yt—l — 131 T ﬂzxt—l +U
(Yt _/OYt—l) =0, (1_,0)"'/82 (Xt _pxt—l)_l_gt

Yt ::B1 +ﬁ2xt T &



Remedial Measures

When structural of autocorrelation is
unknown

Estimated p must be a consistent estimator.

Suggested methods include:

- First difference method
- p based on Durbin-Watson d statistic

- Cochrane-Orcutt iterative procedure



Cochrane-Orcutt Iterative Procedure

Yt :/81+162Xt + U,
U, = pu,_, + &

|. Estimate model using OLS and obtain U,
2. Estimate U =pu._ +V,

3. (Yt _/A)Yt_l) :/B1 (1_/3)+/32 (Xt _/A)Xt—l)'l'gt
Yo =B+ B X +e

4. Iterative procedure to estimate p



