
Additional Exercise 2.2

The analysis consists simply in fitting a linear regression model for a regression of y on x,

yi = β0 + β1 xi + εi, where the εi’s are i.i.d. and ∼ N(0, σ2)

and to screen appropriate residuals and statistics for "strange things". The results shown below are
from Minitab version 21, using the “Fitted Line Plot” menu to show the data points with the fitted
line and to display the (standardised) residual plots in the “Four in one” layout.

Overall, the residual plots look nice and show nothing terribly suspicious. In order to get the table of
regression coefficients and the table of “Unusual Observations”, we repeat the analysis from the “Fit
Regression Model” menu and also store the regression diagnostics available in the worksheet to be
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displayed in a listing for the full dataset.

The fitted line plot shows the observation (10,8) in the lower left corner to be considerably off the
regression line. It is exactly this observation (# 19) that shows in the Minitab table of Unusual
Observations. The standardised residual is -2.25 (and the deletion residual is -2.57); neither of these
are large enough to provide overwhelming evidence of data error. We can compute the outlier test
based on the deletion residual as follows,

P (t(17) > −2.574) = 0.009855, P -value for outlier test = 2 · 20 · 0.009855 = 0.39,

so there is no significance for it being an outlier. Nor is the leverage (0.23) very large (and it shouldn’t
be, because the x-value is not an outlier in the distribution of x’s). The observation does show up as
the clearly most extreme value on both Cook’s D and DFITS (0.74 and -1.39, respectively), so there
is some indication that it is influential. The reason why the statistics do not point more clearly to
this point as an outlier is, that there is much noise about the regression line, with an R2 of only 0.22
(increasing to 0.41 without the suspect observation, not shown).
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