56:295 — 001
Multivariate Statistics and Advanced Quality Control
Fall 05

HW1 Due: September 7 (Wednesday), 6:15pm

Note: Solution
Solve the following problems from the textbook (J& W)
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2.7

a) Eigenvalues: 1] = 10, 12 =5,
Normalized eigenvectors: ey = [2/75, -1//5 1= [.894, ~.4471

ey = (1/V8, 2//51= {.447, .894]

[9 -a] [ufﬁrzm, -1/v8] [wr’S}{ws, 2//8]
b) A= = 10 + 5

2775
; : 6 2 12 .04
e} AT = N
8{8)-(-2){-2) 1, 4 04 .18

d} Eigenvalues: }.3 = .2, Ay = g

Normalized aigenvectors: 5; = [1//5, 2/VF]

Eé = {2//%, ~1/¥5l

2.26



"é.zé‘ al pyg 0134&:“2 ;;z = 475 /T = 4/18 = 267

b) Hrite Ky = T-Xy +0:X, +0°X, = c}x with c « {1,8,0]
L a ' ] i 1. l

Then \’ar{ﬁ(-;) = oyp = 25. By (2-43),

var{ X2+1><3) *ez:l:c ‘1“’22 «4-::23 1033*14-%-4-.@.
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B8y (2-45), (sea alsc hint to Exercise 228)
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4.1 __,E&J We are given p = 2, #w{ ;} ’ I}m[ M‘va{% »-.va/:‘aI"} o

| | =.72 and
e
% %

o) = e cxp (=5 o= 1+ 2 = e =9+ Syt = 971 )
o
Lte =12+ 2o 1)(a -+ Sy - 9P

4.4
a) 3%y - 2%, + X, 1s H(13,9)

b} Require Cov txz.xz-alxluaaxaﬁ = ; -8y - 233 = 0, Thus any
' = [a} ,33} of the farm a* = [3»233,_33] wil] meet the

requirement. As an example, a' = i »1].
4.5(b)

Xplxyaxy is N{-2x,~5, 1)

4.6
(a) X, and X) are independent since they have a bivariate normal distribution
with covariance oy = 0.

(b) X and X; are dependent since they have nonzero covariance oz = —1.

(¢} X, and X are independent since they have a bivariate normal distribution
with covariance oqz = 0.

(d) X,,X; and X, are independent since they have a trivariate normal distri-
bution where o3 = 0 and o4 = 0.

{e} X, and X -i-ng — 3X; are dependent since they have nonzero covariance

oy + %sz — g0 = 4+ 3{3} — 1} #é



