STAT 4164 Stat Method III
Solution for Homework 2

1. Solution: The LS estimate of y is obtained by minimizing the following quantity

n

Qu) = (i —p)

i=1

Notice that

since the cross-product term is Y (y; — ¢) - (§ — p) = 0. It follows that
SDwi-w?=D (wi-v)?
i=1 i=1

with equality held if and only if g = §. Namely, Q(p) is minimized when u = 3.

2. Solution: First consider
Z(fﬂz -y —y) = Z(xlyl — Xy — TY; + TY)
inyi — ing — Z:Eyz + Zig
= > i —nay
by noticing that > 2,7 = > Ty; = > Ty = nZy.

Now letting y; = z; in the above results yields

LHS =) (x;—2)(yi —9) = Y (wi—2)(z;—7)

RHS:inyq;—n:fg = quasz—ni“a_:
= fo—n:ﬁ

ie. Y (z; — )% = > a2 —n -z Here, ‘LHS’ and ‘RHS’ are abbreviations for ‘left hand side’ and ‘right
hand side’, respectively. Using similar arguments, we have

> wi—9?=>_yi-n-y



Z(ﬂfi —z)(yi —y) = Z(l“i =) yi
S (@i—2)? =) (2 — D)

3. Solution: Note that Bo =9y — Bl - T.

(a)

Z € = Z(yz ¥i)
> lyi — (Bo+ Br - )]

= Z[yl (i — Br- &+ 1 -a;)] bringing the expression for fq
S wi—-9) -5 (vi—2)

0—p -0
— 0

since } (y;i —¥) = (2 — @) = 0.
(b) From identities above, > e; = S (yi — §) — B 3 (; — #). Hence,

Zeﬂi = Z(yz —g) @i — Z(xz —Z)

= D> Wi—9) (@2 by (x.-7) (x;— 1)
— 0

recalling that
Wi —9) (. —2)
Y@ —x) - (wi —T)

In the above inference, we also use the following results as stated in problem (2):
Z(l‘i —z)(yi —9) = Z(% —Z)y;
Z(CEZ‘ — i‘)z = Z(mz — j)xlﬂ

B =




