MATH 542 Homework 10

Saket Choudhary
skchoudh@usc.edu

March 20, 2016

Problem 3c.1
Problem 3c.1.a

Y'(I, — P)Y
var[S?] = Var| (n ) ]
-Pp
1
= o= p)zVar[Y/(In — P)Y]
1
= CESE x (20%(n — p))
_ 20
=0y
Problem 3c.1.b
1 / —1 /
_ R
n—p+2

E[(Y'A1Y —0%)? = Var(Y'A1Y — o?) + (E[Y'AY — ¢?])?
= VaT’(Y’A1Y) + (E[Y/A1Y] - 0'2)2
_ Var(Y'RY) o EY'RY] o2)?
(n—p+2)? ‘(n—-p+2)
20%(n — p) (02(71 -p)
(n—p+22 ‘n—-p+2

0?)? using 3.12 from textbook

~ 20%(n—p) n 4ot
C(n-p+2)? (n-p+2)?
204

n—p+2



Problem 3c.1.c
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Problem 3d.1

Problem 3d.1.a

Given Y; ~ N(0,02) or Y; = 0 + ¢; where ¢; ~ N(0,02?)
Y =140 + e thus 0 = (1,/1,) 1Y = 110y =V
Thus, using theorem 3.5(i7) ¥ and S* = >, (Y; — Y)? are independent

Problem 3d.1.b
Borrowing from part (a) we have: RSS =Q = ,(Y;—Y)? = using theorem
3.5(iii):

RSS/o* ~ x5,

Problem 3d.2

RSS = Y'(I, — P)Y
=Y'(I,— P)Y = 3'X'(I - P)(Y — XB)+Y'(I — P)(—Xp) both terms are zero using PX=P and P=
=(Y - XB) (I — P)(Y — XP)
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Thus, RSS and (3 — 8)' X' X (8 — B) are indepedent
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Since the first column of the design matrix is all 1, 1,, belongs to the column
space of X and is orthogonal to (I — P)’ (P being the projection matrix) =
Cov[t1,Y,(I - P)Y] =0



