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Linear regression is a technique used to investigate a possible relationship between a response variable
and one or more independent variables. A typical regression function hypothesizes a linear relationship
as in: yi = β0 + β1xi + εi, i = 1, . . . , n, where β0 and β1 are unknown constants to be estimated and εi
represents a random deviation from the expected value (β0 + β1xi) of yi. In this paper we consider the
case where the variance of yi is an increasing function of x : V ar(yi) = x2

iσ
2. Weighted least squares is

used to find estimates for the coefficients, β0 and β1. Conventional and bootstrapping methods are used
to estimate standard errors and confidence intervals for the regression coefficients.We considered three
bootstrap methods. Pairs bootstrapping involves choosing random samples in pairs from the original
data set. Stratified bootstrapping involves resampling the data in groups defined by the magnitude of
x. Residuals bootstrapping involves calculating the residuals, ε̂i = yi − (β̂0 + β̂1xi), resampling these,
and computing a new y∗i . Simulation experiments were used in order to evaluate the effectiveness of the
different methods for obtaining standard errors and confidence intervals.


