ST 430
Homework #6: Solutions

6.4.6 a) Inorder for artobe 007, P(60 — y* = ¥ =60+ ¥* |,:.r= 607 =0.07. Equivalently,
(60— 7*_ F_ S#_g0 )
A 60—y* 60, Y-60 _60+5" 60 |= P(-0.755 < Z £0.757*) =0.07. But

 80/:36  8.0/36  80/36 |

P(-0.09 = 2=<0.09)=0.07, s0 0.75y* =0.09, which implies that ¥* =0.12.

b) 1- fF=Plreject H; | H is true) = P(59.88 < T <60.12| u=62)=
s _ _ ™
Pl,g.as 62, 60.12-62

| 8.0/-36

0.0234.

=R-159=Z=-141)=0.0793 - 0.0559=

¢} For =007, £z5; =181 and H, should be rejected if ¥ is either

20 - 80
1)=260-181-— =537500r D) 260 + 181 — =062.41. Suppose u=62. Then
) JEE )] ﬁ PRose
1—ﬁ=P[f£5?.59|y=ﬁEj+P(f-“-:62.-—11 =6 =FZ=-330+PRZ=031)=
0.0005+0.3783=03788.

4

6.48 Ifn=45 Hwill be rejected when ¥ iseither 1) =10 — 196 — =883 or )2 10+
. 43y 1 J ) JE )
1.96- :{.4—5 =11.17. When g=12_ = Placcept H, | H, is true) = P(883 < F <1117 | u=
7_ '_I.'
12)= P|383 gz WL1T-12 | = P(-3.32 £ Z<-139)=0.0823. Tt follows that a
4/f45 )

sample of size n =45 i3 sufficient to keep F smaller than 0.20 when ¢ =12

6410 ) P(Typeleror)= P(reject H | Hy is true) = P(1'23.20| 2= 1) =
|~ evdy =0.04.

()] P[Tvpe II error) = P[acu:ept Hy | H istmue) =

P|:’=:32+:||,1,__|_J ""i ey = [ eau =091

6.4.16 If Hyis true, X'=1; + X, has a binomial distribution withn =6 and p =
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a = Plreject Hy |H:.15, true) = P| X“‘5|p—
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6.4.18 a) o=~Plreject Hy | Hyistrue)=PX=2 F_=6J=E B = 0.062.
-] =
b) f=Placcept By |Hiistrue)=PX=3| i=4)=1-Px<2|i=4)=
1-52 4 1 _028=0762
=

. Taedy =1 0=y 07t

6.4.20 F=Placcept Hy |Histrue)=FP(I'<In 10| 4)= |.

6.4.21 o= Plreject Hy | Hyis true) =PI+ I = k| 8=2). When Hy is true, 17 and 15 are uniformly
distributed over the square defined by 0= 11 = 2and 02 15 = 2, so the joint pdf of 17 and 15

\

is a plane parallel to the I;T>-axs at height %| = fr () fiy () = % % | . By geometry, ais

the volume of the triangular wedge in the lower lefi-hand corner of the square over which T}
and ¥; are defined. The hypotenuse of the triangle in the I’ I;-plane has the equation yy + 3, =

k. Therefore, &= area of triangle » height of wedge = % it K% =k*/8. For  tobe 0.05, k

= 004 =0.63.

6.4.22 a=Preject Hy |Hpis true) =PIz <k*| 8=

2). If =12, the joint pdf of J1 and 13 is the
1

horizontal plane f, v, (3y.3.) = 2. Therefore, a=P(H L, Zk*|8=2)=

k* 1 r2 reinl k* 2 k* S AT
2t [ [ Ty = [ dn = Sy, |=
2 4 Jezdo 4 4 Jevidy 4 14 kei2 )
k® k* k* k* . -
T+T]n2 —T]nT. By trial and error, k¥ = 0.087 makes o= 0.05.

Note: The k* value in 6.4.22 is incorrect. The correct value is approximately 0.0349.



