Multivariate Statistical Analysis Final Solution
January 19, 2007

1. Follow Result 6.1 (p. 274),
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2. Start from Equation (6-21) in p. 284,
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Result 6.2in p. 285,
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c.accept H, tp, = p, at the90%significancelevel

90% Bonferroni simultaneous confidence intervals for individua mean
differences:



Follow the equation in p. 290,
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Ly — lyy . 1E1,,(0.025) %x 5=1+1.614,i.e, (-0.614, 2.614)
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3. Use the approach of Example 6.8 in pp. 300-302. Arrange the observation pairs
in rows to have
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Sum of squaresfor variable 1.
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SSobs = SSme)'L:\n—I—SStr—+_SSre:s
210=128+ (9%x2+4x3) +(4x2+25+16+1x 3) =128+ 30+ 52
Total SS(corrected) =SS, .- SS, .., = 210-128 = 82

Sum of squaresfor variable 2:
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SSobs = SSmean + SStr + SSres
272=200+(9%x2+4x3)+(1x4+25+4+9) =200+ 30+ 42
Total SS(corrected) =SS, .- SS, .., = 272—-200= 72



Sum of cross products

SCP,, =9x3+5x1+9x7+3x8+1x6+2x7=139

SCP, ..., =(4x5)x8=160

SCP, =(B3x(-3))x2+((-2)x2)x3=-30

SCP. =2x1+ (-2)x (=) +5x 2+ (-4) x 3+ (- x (-5) +1x1+ (- x(-1) =9
SCP,,, = SCP,.,, + SCP, +SCP,

139=160-30+9

Total SCP (corrected) = SCP,, — SCP,,, =139-160=-21

MANOVA Table:
30 -30
Treatment B = df.=3-1=2
-30 30
52 9
Residua W = df.=8-3=5
9 42
82 -21
Total (corrected) B+ W = df.=81=7
-21 72
. W _
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C[B+W| 82x72-21x21

Comparing (Table 6.3, p=2, g = 3)

1-vA [ D.n,-g-1) 1-J0385 8-3-1
VA g-1 /0.385 3-1

With Fy s gy (@) = Fya(0D) = 281,

we conclude that the mean vectors of those three populations are the same at
90% significance level
(10%)

4. UseResult 7.1 (p. 358) and follow Example 7.3 (pp. 359-360),
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§=1.3+0.82
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5. UseResult 7.7 (p. 374),
100(1- )% confidenceinterval for E(Y | z=1.5)is
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With Result 7.2 in p.363,
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2.5+ 2.920,/0.25* 0.9 = 2.5+1.385,i.e,, (1.115, 3.885)

The prediction interval for Y can be obtained by Result 7.8 (p. 375)
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6. For use of Result 8.1 (p. 428), eigenvalues and the first eigenvector have to be
found.
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Y, =eX = i(zxz + X,)=0.894X, +0.447 X,

J5
Proportion of total variance can be computed via Equation (8-7) in p. 429:
proportion of the total population varianceduetoY, = A = 9 =0.6
L+, +4;, 15
(10%)

7. From Equations (9-12) and (9-13) in p. 485
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8. According to the hint, elements of S — LL-¥ are the same as those of S— LL',
except that the diagonal elements of S ~LL-¥ are al zero. Hence we will
have

(sumof squaredentriesof S — Eﬂ'—‘f’) < (sumof squared entriesof S — EE')

N

Since S—LL'=1_.6, 6. ++ ipé &, according to the spectral
decomposition of S and the definitionof L, S—LL'= IA’(Z)/A\(Z)IA’('Z) , Where

P(2) = [érml ép]' A(2) = diag{/lmu //i’p}

Because the sum of squared entries of an arbitrary matrix A equalstr{ AA’},

sum of squared entriesof S —LL'= tr{P(Z)A(Z) P, Py AP, }: tr{P(z)A(Z)A(Z) P, }
= tr{P&)P(z)A(z)A(z) }: tr{A(Z)A(z) }Z Ay o+ 2

thus we achieve

(sumof squared entriesof S —LL'-¥) < A2, +---+ A2, Q. E. D.
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9. Wewill use Result 10.1 in pp. 545-546, with
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Itseigenvalues are(0.6)2 and0... p; = 0.6. The corresponding eigenvector isfound through
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10. Dependent on your opinions.  (10%)



