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Preliminaries

Data exploration
Script Editor

The results are as usual as what we
have seen for other data files like
CEOSAL1.csv and wage1.csv. Look

through those notes for reference for
how the console would look like

Graphical analysis of heteroscedasticity

Script Editor
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(studentized) Breusch-Pagan test

Console

If the p-value is less than 0.05, reject the null
hypothesis. This indicates heteroskedasticity

(variance of residuals is not constant).
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White test

Console



Heteroscedasticity | R programming language

Script Editor

Heteroscedasticity robust standard errors

Console

Same coefficients, but
heteroscedasticity consistent

standard errors

Weighted Least Squares (WLS) 

If the heteroskedasticity form is known, the Weighted Least Squares (WLS) can be used to
estimate the model.

If the heteroscedasticity is known say is of a multiplicative relationship i.e. Var(u|x)= σ^2 . h(x) = σ^2 .hi,
then, multiplying the errors ui by 1/ sqrt(hi) will make the errors homoscedastic. 
The transformed model will have variables and the constant  multiplied by 1/sqrt(hi). 
OLS of the transformed model multiplying the variables by 1/sqrt(hi)is the same as estimating the original model
using WLS with weight =1/hi

Steps for WLS estimation from the datafile hprice1.csv
The heteroscedasticity form is known var(u|x)=(sigma^2)*(sqrft), use WLS with weight=1/sqrft.

[1] WLS: estimate model with weight=1/sqrft 
[2] Multiply all variables and the constant by 1/sqrt(sqrft)
[3] WLS: estimate model with transformed variables by OLS
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Feasible GLS (FGLS)

If the form of heteroscedasticity is unknown, the Feasible Generalized Least Squares (FGLS) method transforms the
variables to achieve homoscedasticity. Here, h is estimated as h^ and used in the FGLS procedure. The procedure is
as shown below
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