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Chapter 6
Efgenvalues and efgenvectors of S, are:

ey = [.333, .%43]

A = 449,778, 'e;
= 168,082, Eé = [.943, -.333]

R’
El11pse centered at g' = [-9.36, . 13.27]. Half length of uiajor axis is

20.57 units. Half length of minor axis is 12.58 units. Major and minor

axgs e in ‘51. and ) directions, resgective_’ly.

¢

Yes, the test answers the qﬁestfon: .Is, § =0 inside the 95% confi-

dence ellipse?

6.2 Using & critical value ¢n-1(a/2p) = 1,0(0.0125) = 2.6338,

LOWER UPPER

Bonferroni €. I.: : -20.57 - 1.85
_ - -2.97 29.52

Simultaneous €. I.: -22.45 3.73

-5.70  32.25

Simultaneous confidence intervals are larger than Bonferroni's confidence intervals.
6.3 The 95% Bonferroni intervals are '

LOWER UPPER

Boanferroni €. I.: ' -21.92 -2.08
-3.36 20.56

Simultaneous C. {I.: -23.70 -0.30
' -5.50 , 22.70

Since the hypothesized vector & = 0 (denoted as * in the plot) is outside the joint confidence
region, we reject Ho : § = 0. Bonferroni C.I. are consistent with this result. After the
elimination of the outlier, the difference between pairs became significant.
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Problem 6.3

64 )
. Hotelling's T? = 10.215. Since the critical point with a = 0.05 is 9.459, we reject
:§=0. . : _ .
Lower Upper
Bonferroni C. L: -1.09 -0.02

—0.04 0.64

7? Simultaneous C. L: -1.18  0.07
- -0.10 - - 0.69

959% Corffidence Eliipse Abcut the Meen Vecter
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Figure 1: 95% Confidence Ellipse and “Simultaneous 7% Intervals for the Mean"
Dif " 2 _ .
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{c) The O-Q plots for In(DiffBOD) and In(DiffSS) are shown below. Marginal
normality cannot be rejected for either variable. The y? plot is not straight
(with at ]east one apparent bivariate outlier) and, although the sample size
(n=11) is small, it is difficult to argue for bivariate normality. _
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| : Mo 6] S
65 @) : H0= CE = 9 where C '[0 ] -1] » }E' - [V‘_ouzt}la] . |

-11.2 . §5.5 -32.6°
= » CSC = e '
| 6.9 |-32.6  s6.4

) LI ﬁ(cgj'(csd')"(cg) ; 90.4;‘ n=40; q=3

<

13!

ﬂ-] -1 F

. (39)2 e ey
1 n-q.'.] q_'l .n_qﬂ(.OS) _—3%_ (3.25) 6.67

Since T* = 90.4 > 6.67 reject Hy:Cu = o

b) 95% simultaneous confidence intervals:

By - Mt (46.1 -57.'3)' £ /6.67 f-—g—gg = -17.2 £ 3.0

My - Mgt 4.3 2 3.3

The means are all different from one another.
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~a) Treatment 2: Sample mean vector [ ] 3 sample covariance matrix
. 4| -

[ 1 -32
(=32 3

- . | 3 , : :
Treatment 3: Sample mean vector [ ] 3 samplé covariance matrix

| 2
2 43
43 473
 Spaa= | 16 -
-1.4 |

| = IR
: . | 2-3
b) T = [2-3, 4-2] [(15 + -})_ ‘[_11’.64 | ;MJ J . [4_2] = 3.88

(ny#n,-2)p 8 |
Tn_]lﬂz—gp-n- Fony tny-pe (011 = 502 (18) = 45

‘Slince T* = 3.88 < 45 do not reject Hozgz-£3 =0 at the a = .0

Tevel.

€) . 99% simultaneous confidence intervals: »}

Mgy - Myt (2-3) 2 /A5 Ageglll = - 16

e 2ol ey [10567 Bsss 74,4 |

= o . + | ‘ . 1. = 16.1
S %755 \aises.s sweras ] |2
(n.l+nz-2)p ‘

FaT Fpun sny-po1 (05 « 6.28

Since T2 = 16.1 > 6.26 reject Hosuy = 4, =0 at the o = .05 Tevel.
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6.8 a) For first variable: |
, , treatment ,
observation = ‘mean . + - effect + residual
6 58 4 7 4 444 4] 222220122
31 2 = (4 4 & tl-2-2-2 . #|1-10
2 § 3 2 4 4 4 4 '-'l-,"l_-'l-‘l.' =1 2 0.-1
 SSopg = 248 SSpean = 192 Sep =36 S5 =18
For second variable:
796909 [5555¢6][33333] [-1 1-2117
3 6 3 =|5 § 5§ -1 -1 -1 +la1 24
3113 ] |555°5 -3-3-3-3 T<1a1
Ssoﬁs»- 402 SSmem .300 SStr = 84 Ssr?s = 18
Cross product contributions:
275 280 48 -13
b) MANOVA table:
Source of - |
Variation SSP , d.f.
(36 48 | o
Treatment B s 3-1=2
[_48’ 84 | g
, 118 -] .
Residual W=l $+3+44-3=9
-13 18] .
| | [se 3] |
Total (corrected) - e o |
35 102
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W _ 158

€} A" = TgT " 73 - 03

Using Table 6.3 with p=2 and g =3

ST AV A - 17.02 .
'\ vA* g =1 :

Since F4'15(.0'I) = 4.77 we conclude that treatment differences

'eJ'z'Ist at o = .01 Jevel.
Alternatively, using Bartlett's procedui-e,
- tn-1 - {289y 0 v = (121 -Dan(.0362) = 28.209

Since Xf(.o‘l) = 13.28 we again conclude treatmént.differences

exist at @ = .01 level,
69 Farg_nxmatrix‘ c |
Belraysadng -cy
and 4, - q - 6(55'-‘3)_ |
. 2(d,-dy-)" = cliy z.o_zj-g)'(gj-g)')c'_- esc’
6.10 ‘(i_ 1)'[(:‘51-»:':)31 LR (ig-i)ggl‘
- R[(%,-X)ny + e b (_ig;;)ngl .
= x[mE + oo #nRoXing +oLlls ng)l

(R 3 (R W) Y ]







