Homewor k #6 Solutions

Chapter 6 Problem 10
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a. E()?Z)ZVar()?)+[E()?)]2=S—+rr12,sothebiasoftheestimator )zziss—;
n n

thus X 2 tends to overestimate m’.

2
b, E(X?- kS?) = E(X?)- KE(S?) =P + > - ks %, sowith k =~
n

n
E(X?- kS?) = n?.
Problem 15
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(0] ~ Xi
a  E(X?) =29 impliesthat E%i=q. Consider q = . Then
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- X=0 E\X -
E@)Z Ega - T= a ( : ): a & _2nq =q , implying that q isan unbiased
g 2n 5 2n 2n 2n
estimator for Q .
b. & x? =1490.1058, 50 q :%3058 = 74.505
Problem 22
q+1_

1 N
e =1- +2,sothemoment estimator  isthe
q q

a E(X)= éx(q +1)xdx =

solutionto X =1- Al ,yieldinqu=i_- 2. Since X=.80,C]A=5- 2=3.
q+2 1- X

b f(X,nx;0)= (0 +1)"(xX,...x, )", sothelog likelihood is

=-4a In(x), s

nln(q +1)+qé In(Xi). Taking a and equating to O yields
dq q+l

n

1. Taking In(x ) for each given X yieldsultimately ¢ = 3.12.
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Problem 28

exp[- Sx* /2qJ
q n

a. é‘eiexp[_ X12 /ZQ]QQG% eXID[- X,f /21]9: (X1---Xn) . The natura
eq g e 7]

SX?
log of the likelihood function is In(xi...xn)- nln(q)- E’ Taking the derivative wrt q

_2 _2 _2
~=0,s0nq =— '

> . Themleis

, ) n SX
and equating to O gives - — + andq =
q 2n

~_ SX?
therefore q = >  , which isidentical to the unbiased estimator suggested in Exercise 15.
n

é- x*U
b. For x > 0the cdf of X if F(x;q) = P(X £ X) isequal to 1- eXxpa——y;. Equating this
ed u
é- x*U
to .5 and solving for x givesthe medianintermsof ¢ : .5= expé?uimplimthat
ed u

1

,s0 X =mM=4+/1.38630. Themleof IT istherefore (1.386301)5.

Chapter 7 Problem 1

a 2, =281 impliesthat % =1- F(2.81)=.0025, 50 a =.005 and the confidence
level is 100(1- a )% = 99.5%.

b. 2z, =144 fora =2[1- F(1.44)| = 15 and 100(1- a )% = 85%.

c. 99.7%impliesthat & =.003, 24 =.0015, and z,,c = 2.96. (Look for cumulative area
.9985 in the main body of table A.3, the Z table.)

d. 75%impliesa =.25,234=.125,and Z,,; =1.15.

Problem 4
1.96(3)
. 583z =58.3+1.18 = (57.1,59.5
a o (57.159.5)
b. 58.3% L96(3) _ 58.3+.59 = (57.7,58.9)



2.58(3)
58.3+ =58.3+.77 = (57.5,59.1
V100 ( )

d. 82%confidence P 1-a =.82P a =.18P 2,=.09,s0 7, =z, =1.34 andthe

interval is 58.3+ %;(g’) =(57.958.7).

L, 2
62(2'58)39 = 239.62 so n=240.

g 1 H

e NnN=

Problem 14

a 89.10+ 1.96£ =89.10+.56 = (88.54,.89.66). Yes, thisis avery narrow
169

interval. It appears quite precise.

L 2
é(1.96)(16)u" _ 24586b n=246.

b. n= = H
Problem 23
~ 24 . . |
a p= 37 = .6486; The 99% confidence interval for pis
2 2
sag6+ 258) 5 eg \/ (6486)(3514) , (2.58)2
237) 37 4(37)" _ .7386+.2216 _ (438, 814)
(258 11799 ©
1+ 37
37

2(2.58)(.25)- (2.58)2(:01) £ /4(2.58)" (:25)(.25- .01)+.01(2.58)"
01

_ 3.261636 + 3.3282 5
.01

659

Problem 25

L 20.96)(25)- (L96)"(01) V4(1.96)"(25)(25- .01) +.01(1.96) -
- 01




2(1.96)*(2%2)- (L96)*(01) +/4(1.96)" (2 %22 2 - .01)+.01(L.96)"

b. n= » 339
.01
Problem 34
n=14, X=8.48,5=.79; t ;5 =1.771
_ 2790 ,
a. A 95% lower confidence bound: 8.48 - 1.771§ﬂv= 8.48- .37 =8.11. With 95%
e 9

confidence, the value of the true mean proportional limit stress of all such jointsliesin the
interval (8.11, ¥ ) If thisinterval is calculated for sample after sample, in the long run 95%

of these intervals will include the true mean proportional limit stress of al such joints. We
must assume that the sample observations were taken from a normally distributed popul ation.

b. A 95% lower prediction bound: 8.48- 1.771(.79),[1+ % =8.48- 1.45="7.03. If this

bound is calculated for sample after sample, in the long run 95% of these bounds will provide

alower bound for the corresponding future values of the proportional limit stress of asingle
joint of thistype.



