
STAT 3008
Exercises 2

Problems refer to the problem sets in the textbook: Applied Linear
Regression, 3rd edition by Weisberg.

1. Problem 2.1. For 2.1.3, no need to do t-tests.

2. Problem 2.3.

3. Problem 2.4.1.

4. This problem shows the unbiasedness of the error estimate, σ̂2.

a) Show that

yi − ȳ = β1(xi − x̄) + ei − ē ,

where ē =
∑n

i=1 ei/n.

b) Using a), show that

E
n∑

i=1

(yi − ȳ)2 = β2
1

n∑
i=1

(xi − x̄)2 + (n− 1)σ2 .

c) Show that

n∑
i=1

(yi − ŷi)
2 =

n∑
i=1

(yi − ȳi)
2 − β̂1

2
n∑

i=1

(xi − x̄)2 .

d) Using b),c) and the formula for V ar(β̂1), show that

E(σ̂2) := E

(∑n
i=1(yi − ŷi)

2

n− 2

)
= σ2 .

1


