Sp2

1 Q1 (ISLR3.3)

2 Q2 (ISLR 3.6)

3 Q3 (ISLR3.7)

4 Q4 (ISLR 3.10 a-c)
5 Q5 (ISLR 3.12)

6 Q6 (ISLR 3.13 a-f)

7 Q7

Let X € RN*P be our design matrix and Y = Xp + ¢ where B € R”. Let ¢ have a multivariate

normal distribution so that ¢ ~ N(0,02I) where ¢> > 0 and [ is the N x N identity matrix.

Equivalently Y ~ N(XB,c2I). If our estimate of B is B = (X' X) 1XTY show that
p~N(B,*(XTX)).

Hint: If Z ~ N(u,XZ) where y € RN and & € RN*N then if B € RM*N we have BZ ~

N(By, BEBT).

8 Q8

Argue that RSS(B) = ||y — XB||?> = yTy — 2yT XB + BT XT XB.

9 Q9

Argue that %(yTy) =0

10 Q10

Argue that %(yTX,B) =yT'X

11 Q11

Argue that 5 (BTXTXpB) = 27XTX
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