S-Chart for CI 0

Sample Standard Deviation

BT

415

Questions and Problems

120 Bk S L L S SR A e

UCL = .1562

Figure 10B.3

LCL =.000
I I |
15 20 25

Sample Number

Questions and Problems

1. For the following results from samples drawn

from normal populations, what are the best esti-
mates for the mean, the variance, the standard
deviation, and the standard deviation of the
mean?

a. n=09LX =36, (X, — X) = 288

b. n = 16,ZX, = 64, Z(X, — XY = 180

c. n=25LX =500, ZX? = 12,400

. For each of the following samples drawn from
normal populations, find the best estimates for p,
o*, o, and the standard deviation of X .

a. 4,10,2,8,4, 14,12, 8, 10

b. —4.2.—6,0,6,2,4,0, —4

ot ol S R R T 0 F i 1)

3. Find the value of z,, for the following values of

[+

a. a = .01 b. a = .03 ¢ o =.002

4. A stockbroker has taken a random sample of 4

stocks from a large population of low-priced

stocks. Stock prices for this population are nor-

mally distributed. The sample prices of the 4

stocks are $5, $12, $17, and $10.

a. Calculate a point estimate of the population
mean.

b. Calculate a point estimate of the population
variance. What is your estimate for a popula-
tion standard deviation?

¢. Calculate a point estimate of the proportion of
stocks in this population that are priced at $10
or more.

. A 90 percent confidence interval for the popula-

lion mean time (in minutes) needed to finish a
certain assembly process is 90 << u, << 130,

a. Sketch this interval, indicating the margin for
sampling error.
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I. Again. use the information given in question 18,

This time, assume that the sample standard devi-
ation is $28,000. Construct a 95 percent confi-
dence interval for the mean home price. What
happens to the size of the confidence interval?

. An auditor randomly samples 75 accounts
receivable of'a company and finds a sample mean
of $128 with a sample standard deviation of $27.
Construct a 90 percent confidence interval for
the mean accounts receivable.

- A random sample of 300 residents of a town
shows that 55 percent believe the mayor isdoing
a good job. Construct a 95 percent confidence
interval for the proportion of all residents who
believe the mayor is doing a good job.

- A random sample of 200 students at Academic
University finds the sample mean grade point
average to be 3.10 with a standard deviation of
.80. Construct a 99 percent confidence interval
for the mean grade point average.

. An insurance company is interested in the aver-
age claim on its auto insurance policies. It
believes the claims are normally distributed.
Using the last 37 claims, it finds the mean claim
to be $1.270 with a standard deviation of $421.

Construct a 95 percent confidence interval for
the mean claim on all policies. :

- A random sample of the luggage of 30 passengers
of Fly Me Airlines finds that the mean weight of
the luggage is 47 pounds with a standard devia-
tion of 8 pounds. Construct a 90 percent confi-
dence interval for the mean weight of Fly Me Air-
lines luggage.

- A bank manager finds from reviewing her records
that the amount of money deposited on Saturday
morning is normally distributed with a standard
deviation of $150. A random sample of 7 cus-
tomers reveals the following amounts deposited
on Saturday morning,

$825 $972 $311 $1,212 $150 $1,800 $725

a. Find a 95 percent confidence interval for the
mean amount of deposits by using the MINI-
TAB program.

b. Find a 90 percent confidence interval for the
mean amount of deposits by using MINITAB
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again. Compare your answer to the confi-
dence interval you computed in part (a).
Which is larger?

. Redo question 27, parts (a) and (b), this time

assuming the population standard deviation is
unknown. Use MINITAB.

- A quality control engineer believes that the life of

light bulbs for his company is normally distrib-
uted with a standard deviation of 100 hours. A
random sample of 10 light bulbs gives the follow-
ing information on the life of the light bulbs.

1,000 hours; 1,200 hours; 600 hours; 400
hours; 900: hours; 500 hours; 1,520 hours;
1,800 hours; 300 hours; 525 hours

a. Find a 90 percent confidence interval for the
mean life of the light bulbs.
. Suppose the standard deviation is not known.
Construct a 90 percent confidence interval for
the mean life of the light bulbs.

. Managers at the Smooth Ride Car Rental Com-

pany are interested in the mean number of miles
that people drive per day. From past experience,
they know that the standard deviation is 75 miles.
A random sample of 6 car rentals shows that the
people drove the following numbers of miles:
152,222, 300, 84, 90, 122. Construct a 99 percent
confidence interval for the mean number of miles
driven.

- A credit manager at the Bargain Basement

Department Store is interested in the proportion
of customers who pay their credit card balances
in full cach month, A random sample of 200 cus-
tomers indicates that 95 paid their balance in full
each month. Construct a 99 percent confidence
interval for the proportion of customers who pay
their balances in full each month.

- Construct point estimates for the following

situations.

a. A labor union randomly samples 75 of its
members and finds that 40 favor the new con-
tract. Estimate the proportion of all workers
who favor the new contract.

. An economics professor randomly samples
100 students in her class and finds that 70 do
not know the meaning of elasticity. Estimate
the proportion of all students in her class who
cannot define this term.
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