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Serial Correlation and Heteroskedasticity in
Time Series Regressions

1 Properties of OLS with Serially Correlated Errors

2 Unbiasedness and Consistency

3 Efficiency and Inference

With serial correlation, 35, ¢ would not be BLUE (var(f3,;¢) would not be minimized).
Consider

u=pu_+e;t=12..,n and |p| <1

where u; is from a regression model

Yr = By + Brws + uy.
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4 Testing for Serial Correlation

Given the model
Y = By + Brvu + Boie + .. 4 B + uy

4.1 A "t-test" for AR(1) serial correlation with strictly exogeneous regressors

The most common type of serial correlation or autocorrelation is the AR(1) type:

To perform the test:
1. Estimate y; = 8, + B121 + Bo%ie + ... + BrTu + w
2. Obtain u; ,u;1 ;Vt=1,2,...,n

3. Estimate 4; = p U1 + error
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4. Perform the t — test for

4.2 The Durbin- Watson Test (DW test)

This implies

p =0 = DW=2

p > 0 = DW<2

p < 0 = DW>2
H, : mno positive autocorrelation, serial-correlation
H, : no negative serial correlation

To perform the test:
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1. Estimate y; = By + By2u + ByTiz + ... + Brxu + uy

2. Obtain &t 7’&2571 ) Vi= 1,2, . n

3. Calculate DW from eq.(2)

4. Find the critical d;, and d, values (say, at the 5% level of significance) for the given
sample size and # of regressors.

5. Follow the decision rule in the picture.

Example:

Suppose the calculated value of DW = 0.80, n = 45, k = 4.

From this, we get dfy = anddy,=

4.8 Testing for AR(1) serial correlation "without" strictly exogenous regressors
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4.4 Testing for AR(q) serial correlation "without" strictly exogenous regressors

5 Correcting for serial correlation

5.1 Passive way

Use the type of standard error that is robust to the serial correlation, autocorrelation

problem

5.2 Active way —



