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Visualization in regression analysis can become extremely inhibited when faced with high 
dimensional sets of data. Because of this, methods of dimension reduction are becoming 
increasingly important.  One type of dimension reduction model that describes the relationship 
between the response y and explanatory variable x is 
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where the βi’s are unknown column vectors, x is a p-dimensional random vector, the error 
term ε is independent of x and f is an unknown link function with K < p. The span of β1,..,βK is 
known as the effective dimension reduction (e.d.r.) space and any vector element of this 
space is an e.d.r. direction. 
 
Under some mild conditions Sliced Average Regression (SIR, Li, 1991) and Sliced Average 
Variance Regression (SAVE, Cook and Weisberg, 1991) are two dimension reduction 
methods that seek to estimate the e.d.r. space. The proofs for SIR and SAVE were studied as 
part of the vacation scholarship. 
 
The Boston Housing data collected by Harrison and Rubinfeld (1978) for the estimation of 
house prices (y) was analysed by Belsley and Welsch (1980) with respect to multiple linear 
regression. However, plots of y versus the reduced explanatory space (estimated first by SIR 
and then SAVE) reveal that the model is perhaps of a more complicated form. This clearly 
highlights the usefulness of dimension reduction techniques as a pre-step to model fitting. 
 
I have greatly enjoyed the AMSI scholarship program and I am continuing study in this area 
for my honours thesis. 
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