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1. Generalized variance |S|=2 and total sample variance = 1+5+2=8. (6%)

2. cos@:fli : Ly, =4/(N-1)s;, , Ly, =4/(N=Ds,, :
d, —d,
dd, =Zn:(le—Y1Xxj2 ~%,)=(n-1)s,, cosg———4__—% (6%)
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13 -4 27 2/37 [36/3
4,=18, Se,=|-4 13 -2|-2/3|=|-36/3|=18e,. (6%)
2 -2 10| 1/3 18/3

4. EQ.(4-7), p.153, Text book : major axes and directions=c,/4,e;, where e, isa

normalized eigenvector.

142 1/32 213
. major axes and directions = c3{1/~/2 | , ¢3| =1/3v2 |, ¢3v2|-2/3|. (6%)
0 —4/32 1/3

5. From Result 4.7 and Table 3 in Appendix of the Textbook,

(x—p)Z'(x—p)= 42(0.05)~7.81,c=+/7.81 ,

142 1/3v2 2/3
.. major axes and directions = 3/7.81 12|, 3J7.81] -1/3V2 |, 3J24/7.81)-2/3
0 ~4/3V2 1/3



Based on Eq.(5-6) or (5-7),
14 4 -2] 05
T?=n(X-p,)S*(X-pn,)=43[05 -05 —1.5]% 4 14 2 |-05
-2 2 17| -15

16
6. [05 -05 -15]-16 :197X43z13.073
" 324 648
-55
Critical value:M F,np(0.05) _% 5.40(0.05) ~%x2 84 ~8.946

T? > critical value. .. rejectH,

From Eq. (5-18),

n(i—u)'S‘l(i—u)sp(nf_pl) on_p (0.05) =8.946

7. (X-p)S*H(X—p)<—-—~0.208 . (6%)

By Eqg.(5-19), major axes and directions:\/z\/ p((n—l)) on_p(0.05)e
n(n—

1/~2 1/3y2 2/3
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10.

Use Eq. (5.24),

X, — \/p(n—pl) . p(005) 311 < <X+ \/prfn_ l) pn p(005)\/7

5, \/p(n_ De p(005)\/7 \/p(_ De p(oos)\/i

%, — \/ PO e (0.05), %2 <4, <, +\/—p(n e (0-05)\/g
n-p n n-p n

\/ p(n —pl) F,._,(0.05) ~+/8.946 ~ 2.991

0.5-«/8.946,/1—2 <y < O.5+«/8.946,/i—2, w €(-1.14,2.14)
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. : 43—/13— . . 43’ H3 94, U. . (6%)

From Eq. (5-29),

_1(%) <<, “—1(%>\F
£ (%) S;j s (%)\F

4,05 o S [

p=3, 0.05/(2 p) ~0.00833, t,, (0.00833) ~2.499, t,,(0.00833) ~ 2.463
t,,(0.00833) ~ 2.499 + ((2.463— 2.499) /(60 — 40)) * (42 — 40) = 2.495

13 13
0.5-2.495 == < g, <0.5+2.495, |-~ -0.87,1.87
13 H + 43 H E( )
0.5-2.495, /i—i <, < o.5+2.495,/i—2, u, €(-0.87,1.87)

—0.5—2.495‘/E <p, < —o.5+2.495‘/£ 1, €(-1.70,0.70)
43 43 (6%)

From the equation in pp.249, LCL=0, UCL = (n-Dp E

(0.05)

p.n—p

~ucL=223F  0.05)=12,284~8.946
40 40



11. Result 4.2: Given that a random vector X follows N (u,X), the probability

distribution of a'X will be N(a'p,a'Za) . Since with p'=[0 1 1],

13 -4 2

r=|-4 13 -2|, a=[1 1 2], ap=3, a'Ta=58. Thus, a'X s
2 -2 10

N(358). (6%)

12. (@) X, and X, are dependent, because o, # 0and Result 4.5 (3%)
(b) (X, X,) and X, are independent, because (o,,,0,)=(0,0)and Result 4.5

(3%)
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