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If the design matrix X contains a column of 1 's (so the regression model con-

tains an intercept or constant term), then �̂

j

1 and this reduces to the expres-

sion for �̂

2

F

given in E&T, page 109, (9.18). It seems to me that E&T have

implicitly assumed this to be the case in deriving their (9.18) -- since I do not see

the assumption explicitly in their development. (This is related to the point of

the next problem, problem 5.2, in this problem set -- an issue which they seem to

have ignored.)

If we sample instead from the `̀ bias - corrected'' residuals ~�
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with �
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2. A. Now
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Hence, by the Lindeberg - Feller CLT and (f)
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By the Cram�er - Wold device, this yields (e) under the hypothesis max
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D. To calculate the variance, we �rst note that from A, �̂ = (I � H )� , so
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We conclude from (e) and (i) that the bootstrap fails in this situation (at least
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This modi�cation of the bootstrap procedure seems appropriate when the design

matrix X does not contain a column of 1 's. See Freedman (1981), Ann. Statist.

9, 1218 - 1228; especially the discussion on page 1220, the (positive!) theorem on

page 1223, and the discussion on page 1224 (upon which this problem is based).

It is a bit surprising that Efron and Tibshirani make no mention of this modi�ca-

tion in their chapter 9.
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