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Since i — 30 lies below 0, find the probabihity that x is more than u+ 3o =4.
P(x>4)=¢'™=¢"= 018316 (using Table V in Appendix B)
at2o=1x2(1)=(-13)
Since i — 2o hies below 0, find the probability that x 1s between 0 and 3.

Px<3)=1-Plxz3)=1-¢"D=1-¢"=1- 049787 = 950213
(using Table V in Appendix B)

px So=1+ .5(1)=(35 1.5)
P(i<x<15)=Plx>=5)-Plx> 1.5}
o i R

= ,606531 - 223130
= .383401 (using Table V in Appendix B)

Px)y=et=¢™®
P(x24)=¢ "™ =¢"= 135335 (Table V, Appendix B)
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Px> ) =P(x>2)=e @ =¢" = 367879 (Table V, Appendix B)

["_ Exercise 6.19, it was determined that the mean and standard deviation of the sampling
distnbution of the sample mean are 20 and 2 respectively. Using Table IV, Appendix B:

=

Plx <16)= F(zc
P(x =23)= P(z:r

Plx =25)= P(z::-

16-20

] =Pz<-2)=.5- 4772= 0228

23-20

J =P(z>1.50) = .5 - 4332 = 0668

25-20

J =P(z>2.5)= .5 4938 = 0062

_ 16— -
P{]ﬁ{xi22}=P[ zm-sfz-r:22 2{]] =P-2<z<])

P(% <14)= P[:{

2
= 4772+ .3413 = 8185

1420

] =P(z<-3)=.5- 4987 =.0013
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28 a .=pu=35 o0;,=-—F=——=.05
° e i Jn 100
A0 -3, 60-35
b. P{lﬂﬁ]{f{3.@}=P[34ﬂn535-¢z¢3m{}5 ]

=P-2<z<2)=4T772+ 4772 = 9544
(using Table IV, Appendix B)

3.62-3.5
T e ——— —

c. Px=362)= P[z 05

) = P(z > 2.40) = .5 - .4918 = 0082

(using Table I'V, Appendix B)

d 4 =p=35 o, = j': = 3'2% = 03536

The mean of the sampling distnbution of would stay the same, but the standard deviation
would decrease.

A< T <3Ioh=P
AR ) [ 03536 - 03536

= P(-2.83 <z<283)= 4977 + 4977 = 9954
(using Table 1V, Appendix B}

3.40-3.5 o 3.60 - 3_5]

Thas probability is larger than when the sample size was 100.

3.62-35
e —————

%>362)=P
£ ) [z 03536

J = P(z>339)=.5-.5=0

{using Table IV, Appendix B)
This probability 1s smaller than when the sample size was 100.

6.46 By the Central Limit Theorem, the sampling distribution of ¥ 15 approximately normal with

a 00l
My =j1=,5ﬁ1 and o =T=T=ﬂﬁﬂlﬁ?
n 36

P(x <.1994 or X > .5006)

= P(x <.4994)+ P(x > .5006) = P[z < '—-—-——4994 =581 ] + F(z > '—-—-—-—~5ﬂnﬁ - _SDI]
000167 000167

= P(2<-9.58) + P(z > -2.40) = (.5~ .5) + (.5 +.4918) = 9918

Thus, if the true mean is 501, the test will almost surely imply the process is out of control,




7.4 a,  For confidence coefficient .95, a@= .05 and @2 = .05/2 = .025. From Table IV, Appendix
B. zms = 1.96. The confidence interval is:

T tzms—e 2259419620 = 2504 56 (2534, 26.46)

Jn J%0

b. For confidence coefficient .90, ce= .10 and @2 = .10/2 = .05. From Table IV, Appendix
B, z45 = 1.645. The confidence mterval is:

E uﬁ,% =250 21645 =2 =259 47 = (25.43, 26.37)
n

NCT

¢.  For confidence coefficient .99, a= .01 and @2 = .01/2 = .005. From Table IV, Appendix
B, zuss = 2.58. The confidence interval is:

T AT 52594 258k

Jn J50

7.6 If we were to repeatedly draw samples from the population and form the interval ¥ + 1.964a,

each time, approximately 95% of the intervals would contain g We have no way of knowing
whether our interval estimate 1s one of the 95% that contain u or one of the 5% that do not.

=259+ .73 = (25.17, 26.63)

720 x= L L 226

5,000

For confidence cocfficient, .95, a= .05 and &2 = .025. From Table IV, Appendix B,
zms = 1.96. The confidence interval is:
- g 1.5
Xtz =226+ 196 = 2.26+.04 = (2.22, 2.30
G T5000 :

We are 95% confident the mean number of roaches produced per roach per week 1s between
2.22 and 2.30.

. e
7.42 a  The point esimate of pis p= = ZTEE:'ﬁSE'

b. To see if the sample size is sufficiently large:

ptlo,=pt 3,’5‘1 = 638+3 ‘33;?%_62} = 638+ .141=> (497, .779)
n

Since the interval is wholly contamed m the mterval (0, 1), we may conclude that the
normal approximation is reasonable.

For confidence coefficient .95, ae= .05 and a2 = .05/2 = .025. From Table IV, Appendix
B, z ¢ = 1.96. The confidence interval 1s:

BE ’ﬂ = 638+1.96 ’% 5 638+.002 = (546, .730)
n

c. We are 95% confident that the true proportion of on-the-job homicide cases that occurred
at night is between .546 and .730.



746 a.  The population of interest is the set of all debit cardholders in the U S,

c. Ofthe 1252 observations, 180 had used the debit card to purchase a product or service on

the Internet =
180
p=—— = _l44
& 125

To see if the sample size is sufficiently large:

p43a; =ﬁ131||ﬂ :3.]4413,}%{;& == 144 £ 030 = (.114, .174)
n

Since this interval 1s wholly contained in the interval (0, 1), we may conclude that the
normal approximation is reasonable,

d. For confidence coefficient .98, =1 - .98 = .02 and &2 = .02/2 = 01. From Table 1V,
Appendix B, z = 2.33. The confidence interval is:

ptz, fﬂ =.144 + 2.33,||-M =144 + .023 = (.121, .167)
" 252

We are 98% confident that the propartion of debit cardholders who have used their card
in making purchascs over the Internet is between .121 and .167.

e.  Since we would have less confidence with a 90% confidence interval than with a 989%
confidence interval, the 90% interval would be narrower.

7.66  To compute the necessary sample size, use

1 2
iz % where =1 - 90 =10 and &2 = 05.

From Table IV, Appendix B, 2z, = 1.645. Thus,
768 a.  To compute the needed sample size, use

(1.645)° (10)y°
- — —ITﬂ.ﬁEZ?l 2
f .Iz - [zmlg }:[T
SE?

~ where @=1- 90 =10 and &2 = .05.

From Table IV, Appendix B, z,; = 1.645. Thus,

2 1
n=U0EV @ _ 60541~ 1,083

b, As the sample size decreases, the width of the confidence interval increases. Therefore,

if we sample 100 parts instead of 1,083, the confidence interval would be wider.

¢.  To compute the maximum confidence level that could be attained meeting the
management's specifications,

: 2
{z.m';} a

2
e =100= Lendd (g

n:

Using Table IV, Appendix B, P(0 <z < .5)=.1915. Thus, @2 = 5000 —.1915 = 3085,

a=2(.3085)=.617,and | —a=1- _617=_.383.

The maximum confidence level would be 318.3%.
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7.7. A point estimator is a function of some data which gives us a single
number as an estimate for u, ignoring any information we have about how
accurate this estimator may be. An interval estimator takes into account how
accurate the estimator is; a wider interval means that our point estimator is less
accurate, for example.

7.9. Of course. This is an immediate consequence of the central limit
theorem and the fact that s — o2 in probability.

X1. We are asked to find a number n s.t. P(nX > 3500) < T%oo =.0003.
X ~ N(155,625). It is elementary to show that nX ~ N(155n,625n). The

answer then follows directly. To apply the tools we’ve used in class,
P(nX > 3500) = P(nX — 155n > 3500 — 155n)

B P(n)_( — 1550 _ 3500 — 155n)
V625n V625n

where the expression on the left is exactly distributed N(0,1). Thus, the
quantity above is equal to:

3500 — 1557
V6251

We want this probability to be .0003. A check of the standard normal

probability tables gives us that P(N(0,1) > 3.43) = .0003. Thus we require
that

P(N(0,1) > )

3500 — 155n
— <343
Vv625n

There a variety of ways to solve for the largest n such that this holds. The
easiest is probably to use a spreadsheet. We see that n = 20 is the largest
capacity that will give us the desired probability. That is, if 20 people ride the
elevator, they fall to their deaths with probability less than T%oo and live with
complimentary probability. Another acceptable answer would be to use 3000
instead of 3500 in the problem setup; this would give us a capacity such that
exceeding the listed capacity would be less than T?E)OO'

X2. We are asked to find the probability that a sample of 10 students has a
mean of at least 112. We cannot solve this problem without being told that IQ

is normally distributed. Taking this as given, however, Z=£ = N(0, 1) exactly.
N

Thus, !
P(z > 112) = P(z — 110 > 112 — 110)



z—110 = 112 -110
=P >——= )
V10 V10

= P(N(0,1) > 1.58) = .0571

X3. A 100% confidence interval would include entire range of possible values
the parameter of interest can take on. For example, if we are interesting in
writing down a 100% confidence for u, what we can do is

P(—00 < N(0,1) < 0) =1

P(—oo<xsﬂ<oo):1
N
P(z u G =1
(w—ooﬁ<u<x+oo%)—

Pl—oo<p<oo)=1
So we are saying that we know the mean is a number. We could have said
this without any confidence interval language; the idea of estimating parameters
through confidence intervals is to narrow the range of values in which we think
the parameter could fall.
X4. As seen numerous times in class,

P(% — zg <pu<T+zg =.95

\/— \/—

Let’s make up data. Suppose we are interested in knowing the proportion
of Bush supporters who think gay marriage is more important than the Iraq
war. Suppose an exit poll measured a sample of 1025 people and found that
60% of Bush supporters in the sample believed this. Then, T = .6 and s =

Z(1 — ) = .49. Then, a 95% confidence interval for this proportion is

[6 —.03,.6+.3]

or, as pollsters would say, the proportion is .6, with a margin or error of
+3%.
X5. s =+3.39=1.84. £ =6. Now,

P(~1.96 < N(0,1) < 1.96) = .95 =
P(-1.96 < = F < 196) = .05 =
0
_ S _ S
Pz —1.96—= < 1 < 7 +1.96—=

NG \/ﬁ)
And so a 95% confidence interval for p is [5.76,6.24].

=.95





