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@ Homoscedasticity: € has constant variance in all covariates
Ly V(z|x) =6 (cnstort)

@ Hetroscedasticity: V/(€) depends on covariates
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Heteroskedasticity Example
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@ Suppose we regress weight (Ibs) on age
o Weight = By + f1Age + ¢

@ Is the error term, ¢, homoskedastic?
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Consequences of Heteroskedasticity

@ Suppose V/(ei|x;) = o? (hetroscedastic)
o OLS estimator given other assumptions hold is still unbiased

b E(plx)= B
e OLS estimg\tor is inefficient
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Correcting of Heteroskedasticity
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@ Robust standard errors
e Helps correct the standard errors
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o Generalized Least Squares (GLS)
o Efficient estimator if GLS assumptions satisfied
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@ Simple linear regression: y = 8y + S1x; + €;
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o Suppose V(ei|x;) = o? (hetroscedastlc)
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@ Obtain robust standard error involves estimate o7 using i
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o Possible to derive V()




Generalized Least Squares (GLS)
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o Suppose V(ei|x;) = o? (hetroscedastic) f\\l’/ P
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e Suppose we further assume V(e;|x;) = o2 * g(x;)
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@ Can we apply some transformation to ¢; and recover
homoscedasticity?
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GLS Example (Dec 2017, Exam)
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o Assume V(U|X1, Xo) = 02 x e* - |
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@ Transform model so it has homoscedastic error




