Heteroskedasticity

Heteroskedasticity is where there is a non-constant error term and is one of the Gauss-Markov assumptions.
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 Whereas when we have homoskedasticity, or constant variance of the error term, the estimator is still BLUE




[image: image2.wmf]2

2

)

(

s

=

t

u

E


 The consequences of using OLS in the presence of heteroskedasticity is that although the estimator is still unbiased, it is no longer best, as it doesn’t have the minimum variance, This means the standard errors will be underestimated and the T-statistics and F-statistics will be inaccurate. It is caused by a number of factors, but the main cause is when the variables have substantially different values for each observation. For instance GDP will suffer from heteroskedasticity if we include large countries such as the USA and small countries such as Cuba. In this case it may be better to use GDP per person. Heteroskedasticity tends to affect cross-sectional data more than time series.
White’s Test for Heteroskedasticity

 There are two main tests for heteroskedasticity, the Goldfeld-Quandt test and White’s test. The Goldfeld-Quandt test tends to be too limited as it assumes the heteroskedasticity has a linear relationship with one of the explanatory variables (the fan shaped diagram). White’s test is more general without specifying the nature of the heteroskedasticity. This test follows a similar pattern to the LM test for autocorrelation discussed earlier.
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(1)
 Based on the above equation, we estimate the model and collect the residual ut. Then Square the residual to form the variance of the residual and run a secondary regression of the squared residual on the explanatory variable and the explanatory variable squared.
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(2)
 Then collect the R2 statistic and multiply this by the number of observations to create the test statistic. The test follows the chi-squared distribution, with the degrees of freedom being equal to the number of parameters in the above equation, i.e. 2 (ignore the constant). The null hypothesis is there is no heteroskedasticity. If there are more than one explanatory variable, both need to be introduced into the secondary regression (2) as well as the cross products (both variables multiplied together), this would produce 5 explanatory variables and thus degrees of freedom, if there are 2 explanatory variables.

Remedies for Heteroskedasticity

If the standard deviation of the error is known, we can use ‘Weighted Least Squares’ to overcome the problem, which simply involves dividing equation 1 through by the standard deviation. However it is unlikely that we will know this value, in which case we have to suggest a relationship, such as a non linear one as below:
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 Next we need to divide equation (1) through by xt. 
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 We can show the error term is no longer suffering from heteroskedasticity, by showing its variance is now constant.
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 As the final term is a constant we can conclude that this has removed the heteroskedasticity. This process is often not required, as simply taking logarithms of the data can remove the heteroskedasticity.
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