[image: image1.png]Class Exercises for Unit #18

Definitions

A (lambda) is used to represent a population proportion (a parameter).

P (p bar) is used to represent a sample proportion (a statistic).

sampling distribution of p a frequency distribution displaying the possible values of
p together with the corresponding relative frequency of
times each value occurs (with simple random sampling)

P 15 used to represent the mean of the sampling distribution of 2, and 6, is used to
represent the standard deviation of the sampling distribution of 7. (A sample size 7 is
assumed to be given).

18-1 Each time a wheel is spun, it will eventually stop on one of six slots each of
which represents one of two colors. The person spinning the wheel does not
know and cannot see the colors represented by the slots, but each time the
wheel stops on a slot, the corresponding color is displayed. The person
spinning the wheel is going to estimate the proportion of the slots representing
yellow from the sample proportion in a random sample of 7 spins. Unknown to
the person spinning the wheel, two of the six slots represent the color yellow,
and the other four slots represent the color green.




[image: image2.png](a) Identify the sample, the population from which the sample is being selected,
the parameter of interest, and the statistic used to estimate the parameter.

The sample consists of

The population from which the sample is being selected is
The parameter of interest is
The statistic used to estimate the parameter is

(b) What is the value of & in the parent population?

(c¢) How should the yellow slots and the green slots be coded with 1s (ones) and Os
(zeros) so that the population mean p will be equal to the population
proportion A (and so that a sample mean will be equal to the sample
proportion 7)?

(d) Would it be more likely to obtain a sample proportion of yellow equal to 1
(one) with » = 3 spins of the wheel or with » = 10 spins of the wheel? Why?
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18-3

Complete the following statement of the Central Limit Theorem as it applies to
the sampling distribution of 7:
‘When selecting a simple random sample of size # from a parent population

which can be treated as an infinite population consisting only of 1s (ones) and
Os (zeros) , where X is the proportion of 1s (ones), then the following are true:

(1) The mean of the sampling distribution of p is

(2) The standard deviation of the sampling distribution of p is

(3) Ifmh =5and n(l — 1) = 5, the sampling distribution of p with samples of

size n

In 1997, the percentage of homeowners was 80.8% among married-couple
families, 54.0% among unmarried males, and 46.1% among unmarried females.
This information was obtained on July 31, 1998, via the U.S. Census Bureau's
web page conceming housing vacancies and home ownership at

http://www.census.gov/hhes/www/housing/hvs/annual 97/ann97ind. html




[image: image4.png](a) Is it reasonable to treat the sampling distribution of p with # > 10 as a normal
distribution, when p is the proportion of homeowners in a

(1) simple random sample of » married-couple families? Why or why not?

(i) simple random sample of # unmarried males? Why or why not?

(ii1) simple random sample of » unmarried females? Why or why not?

(b) Find the smallest sample size » with which we could be reasonably certain that
the sampling distribution of p is approximately a normal distribution, when p is
the proportion of homeowners in a
(1)  simple random sample of » married-couple families.

(ii)  simple random sample of » unmarried males.

(ii1) simple random sample of 7 unmarried females.




[image: image5.png](c) Find the probability that the proportion of homeowners in a simple random
sample of 125 married-couple families is within 0.04 of the population
proportion of homeowners. First, obtain the mean and standard deviation for
the sampling distribution and draw a sketch to display this probability; then,

find this probability by using Table A.2 and by using the normaledf( function
on the TI-84.





[image: image6.png](d) Find the probability that the proportion of homeowners in a simple random
sample of 300 married-couple families is within 0.04 of the population
proportion of homeowners. First, obtain the mean and standard deviation for
the sampling distribution and draw a sketch to display this probability; then,

find this probability by using Table A.2 and by using the normaledf( function
on the TI-84.





[image: image7.png](e) Find the probability that the proportion of homeowners in a simple random
sample of 125 unmarried males is within 0.04 of the population proportion of
homeowners. First, obtain the mean and standard deviation for the sampling
distribution and draw a sketch to display this probability; then, find this

probability by using Table A.2 and by using the normaledf( function on the
TI-84.





[image: image8.png]() Find the probability that the proportion of homeowners in a simple random
sample of 300 unmarried males is within 0.04 of the population proportion of
homeowners. First, obtain the mean and standard deviation for the sampling
distribution and draw a sketch to display this probability; then, find this

probability by using Table A.2 and by using the normaledf( function on the
TI-84.





[image: image9.png](g) Find the probability that the proportion of homeowners in a simple random
sample of 125 unmarried females is within 0.04 of the population proportion
of homeowners. First, obtain the mean and standard deviation for the
sampling distribution and draw a sketch to display this probability; then, find
this probability by using Table A.2 and by using the normaledf( function on
the TI-84.





[image: image10.png](h) Find the probability that the proportion of homeowners in a simple random
sample of 300 unmarried females is within 0.04 of the population proportion
of homeowners. First, obtain the mean and standard deviation for the
sampling distribution and draw a sketch to display this probability; then, find
this probability by using Table A.2 and by using the normaledf( function on
the TI-84.





[image: image11.png](1) Find the probability that the proportion not owning any home in a simple
random sample of 100 married-couple families is greater than 0.25. First,
obtain the mean and standard deviation for the sampling distribution and draw
a sketch to display this probability; then, find this probability by using Table
A.2 and by using the normaledf( function on the TI-84.





[image: image12.png](j) Find the probability that the proportion of homeowners in a random sample of
500 unmarried females is less than 0.48. First, obtain the mean and standard
deviation for the sampling distribution and draw a sketch to display this
probability; then, find this probability by using Table A.2 and by using the
normaledf( function on the TI-84.





[image: image13.png](k) Draw a sketch to display the probability that the proportion of homeowners in
a random sample of 10,000 unmarried females is less than 0.48; then find this

probability by using Table A.2 and by using the normaledf( function on the
TI-84.





[image: image14.png](1) Should a random sample of 500 unmarried females with a sample proportion
of 0.48 homeowners be considered extremely unusual? Why or why not?

(m) Should a random sample of 10,000 unmarried females with a sample proportion
of 0.48 homeowners be considered extremely unusual? Why or why not?
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