Session 5: Review Exercises

AY2025/26 Term 1

Question 1: (Exercise 6.1 from Econometric Notes) Let y = X8 + ¢, E(e | X) =
0, E(ee’) = oI represent the simple linear regression

Y, =06+ 8,X;1 +¢,i=12,...,n

(a) Use R
,BOZS — (XTX)—IXTy

to find expressions for Bo and 51 and show that they are the same as those obtained in
Chapter 3, i.e.,

Bgls -Y — BolsX
e DL -T)X, S (X =X, Y)
YL - X)X, Y (X —-X)2
(b) Use )
Var(ﬁA | X) = Var(ﬁo | X) COU(5015A1 | X) = o2(XTX)

Cov(Bo, By | X)  Var(By | X)

to find expressions for Var(ﬁAO | X) and COU(BO,Bl | X) in the simple linear regression.
What is the sign of Couv(8,, ;| X)?

Remark: For intuition regarding the sign of Cov( ,,@ | X), consider the fact that estimated
regression lines always pass through the point (X, Y)



