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2.1 Breusch-Pagan test (BP test)

To perform the Breusch-Pagan Test in STATA
STATA commands (in case k = 4):
regress y x1 x2 x3 x4
predict u_hat, residual
generate u_hat_sq = u_hat^2
regress u_hat_sq x1 x2 x3 x4
** Then, check the F-statistic on the top right-hand corner of the result table.
Example: Finding the determinants of GPA.
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Alternatively, you can use the following set of STATA commands:
regress y x1 x2 x3 x4
estat hettest x1 x2 x3 x4
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If the null hypothesis is rejected (we have the heteroskedasticity problem), we can use
the ", robust" option in STATA. This option gives us the correct standard error, or
"heteroskedasticity-robust standard error". We can now use the t-statistics in this case.
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2.2 The White Test

Similar to the Breush-Pagan test, but is stricter because it does not allow bu2 to be
correlated with x2 or interactions among di§erent xs:
Suppose

y = &0 + &1x1 + &2x2 + :::+ &kxk + u

The White Test (special case) (save degree of freedom)

1. Get &̂1; &̂2; :::; &̂k by OLS.

2. Calculate û2i = [yi ! (&̂0 + &̂1x1 + &̂2x2 + :::+ &̂kxk)]2

3. Calculate ŷi = (&̂0 + &̂1x1 + &̂2x2 + :::+ &̂kxk)

4. Calculate ŷ2i

5. Estimate û2i = (0 + (1ŷi + (2ŷ
2 + error (keep R2 of this regression)

6. LM = nR2
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3 Remedial measures

As mentioned before, there are 2 types of remedies ñ passive and active.

" The passive remedies just re-calculate the std:err: or &̂ using the heteroskedasticity-
robust standard error formula(s).

" The active remedies include the "weighted least squares (WLS) estimators", "gen-
eralized least squares (GLS) estimators", or "feasible GLS estimator".

3.1 Weighted Least Squares (WLS)

We assume that the heteroskedasticity may take the pattern
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How do we Önd hi or
p
hi; the heteroskedasticity function?

1. If the heteroskedasticity is "known" to be caused by a multiplicative constant, we
can adjust using that constant.

2. If the heteroskedasticity pattern is not known, we can estimate it. This procedure
is called "Feasible Generalized Least Squares" (also called Feasible GLS or FGLS)

3.2 Feasible GLS

Since V ar(&̂j) would not be unbiased, we can make valid inferences about &j; e.g. can
use t-test, F-test, etc.
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