
STAT 3008
Exercise 10

1. Let Y = (1, 2, 4, 5, 7), X = (2, 7, 7, 9, 12). For the regression Y =
β0 + β1X + e, find

i) ê, and verify that ê · 1 = 0.

ii) V ar(e) (write in terms of σ).

iii) V ar(ê) (write in terms of σ).

iv) ˆV ar(ê).

v) ˆV ar(e).

2. For the regression model Y = Xβ + e, e ∼ N(0, σ2I), find

i) Cov(e, Y ).

ii) Cov(e, Ŷ ).

iii) Cov(ê, Ŷ ).

iv) E(
∑n

i=1(Ŷi − Ȳ )2).
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