Multivariate Statistical Analysis Mid Term Solution
November 17, 2006
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5. EQ.(4-7), p.153, Text book : major axesand directions=+ C\/ﬂ_i e,
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6. From Result 4.7, p. 163, and Table 3, p. 751, in Appendix of the Textbook,

(x—p)Z(x-p) = 72(0.1) = 4.61 , c=+4.61=2.1471 ,
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major axesand directions=+ 3v/ 4.61[? \/ﬂ = J_r6.4413{ }

NG 0.4472
(6%)
_ -0.4472
and + 2./4.61 15 = +4.2942)
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7. From discussions on p. 176 and EqQ. (4-28), p. 177, of the Textbook,
nX-p)Z(X-p)~ 72(0.1) = 4.61



SN 1
L(X-p) (xR -p) & R;g(o.l) = 0.0461

Cc=+/0.0461 = 0.1x4.61 = 0.2147
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Basedon Eq.(5-6) or (5-7), p. 212, and Table4, pp. 752 - 753, of the Textbook,

T? =n(X—p,)S™(X—p,)=3005 —1.5]%{5 _2}{ 0'5}

6|-2 8|-15
55
8 = E[0.5 ~1.5] _ 22252 — 185417
6 13 6
Ny n-1 20% 2 58
Critical value="""9PE (0= T F2s(0) =2 x250=51786

T? > critical value. .. rejectH,

From Eq. (5-18), p. 221, of the Textbook

nE-p)S (X-p)< pr(]”__pl) F,. ,(0.1)=51786

(X-p)S*(x-p)< 5'1;(?57 =0.1726

9. ByEQq.(5-19), p.221, of the Textbook, (6%)

the major axesand directions= +./4, \/ﬁ Fo o, (0.D)e,

2//5] [0.8944
namely, + 3,/0.1726 = +1.2464
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UseEq.(5.24) in p. 2250f the Textbook,,

%—\/p(”‘l) For (0. <u1<x1+\/pr(]”_‘p1) Fon (0.0,
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10. (6%
\/ pr(]”__pl) (0.1) =/5.1786 = 2.2757 (&%)

-0.5-+/5.1786 /3% < u, <-0.5++/5.1786 /3—8;), u, € (-1.6751,0.6751)
—0.5—\/5.1786‘/3—50 <u, < —O.5+\/5.1786‘/3—50, 1, € (-1.4290, 0.4290)

From Eq. (5- 29) in p. 232, the Textbook,
- 0.1, [s, = 0.1, [s,
—t () < <X 4t (D),

n—1(2p) n My =X+ n—1(2 )

_ 0.1, |s Sy
—t )< u t (== 2
2 n—1(2p) n X2 + —1( p) n

11. (6%)
t,,(0.025) = 2.045 (Table 2, p. 750, Appendix of the Textbook)

—0.5-2.045 | > 8 1, < 0.5+ 2.045 | — 8 1, < (-1.5560, 0.5560)
30 30
[5 [5

~0.5-2.045 25 < He S —0.5+2.045 20 M€ (-1.3349,0.3349)

12 =1 becauseit isexcludedin the90% simultaneousT ~ and Bonferroni intervals
(6%)
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14.
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From theequationin p. 248, T =
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when 7 = 2b, d—_[b2 b—2b +b*|2b)> 2™ = —b(2b)> *e™® <0
7

77b —nl2 _ (2b)b —b

16. Let the exact weight bew, . Suppose that the error ¢ of the measured weightW is
an additive random variable, i.e,W =w, +&. Assume that there is no bias in
measurement, we know that E(s) = 0and E(W) = w, . By Result 4.13 (central limit
theorem in p. 176 of the Textbook), when the size of sample n is large,

Jn (W —w,) has an approximate normal distributionN(0,5%) . In other words,

the sample mean has an approximate normal distribution N(w,,c”/n). When nis

much larger thano?, the sample mean will be very close to the population

meanw, , because the spreading of the random variableW , aln, will be very

small. (10%)



