CHAPTER & Collecting and Interpreting Data

Now we consider option (2), which we will see is more economical. Suppose you were

to first use a simple random sample to choose 100 counties and that next you choose a
simple random sample of 8 pecple in each county. The cost of hiring the interviewers
would be (100)($50) = 35000 for the 100 different counties. Again, you will need to
pay $10 for each interview conducted, that is, (800)$10) = $8000. Thus, the total cost
under this plan would be $5000 + $8000 = $13,000, which is $2000 under your bud-

geted amount.

Option (2) is an example of multistage sampling, which is a sampling method that
uses successive applications of the sampling methods we have discussed.

. For each of the following samples, indicate which
sampling technique was used.

a. A newspaper randomly selected 80 urban and 80
rural residents and interviewed them about the
governor’s new tax proposal.

b. A scientist surveyed every seventh person enter-
ing a fast-food restaurant about his or her sleep-
ing habits.

¢. A farmer divided a map of field corn into
nonoverlapping regions. He randomly selected
six of the regions and examined all the corn
plants in each region for pest infestation.

d. Forty percent of women who gave birth in a cer-
tain hospital had cesarean sections. An indepen-
dent analyst surveyed 300 women who recently
gave birth to assess their level of satisfaction with:
the care they received. Of the 300 women in the
sample, the analyst randomly selected 120 women
from the group who had cesarean sections, and
180 women from the group who did not.

. For each of the following samples, indicate which
sampling technique was used.

a. A guality-control inspector selected every 20th
DVD player as it came off an assembily line.

b. A consulting firm randomly selected 90 patients
of all patients who were treated at a certain hos-
pital in the past year and interviewed them about
their satisfaction with patient care.

c. A city planner divided a city inio parcels measur-
ing 1 city block by 1 city block. Fifty parcels
were randomtiy selected and everyone in each
parcel was interviewed about a recent flood.

d. An airport security guard rolled a die for every
person who passed through a security check
point. If the die landed with a 1 showing, the

guard selected that person for a more detailed

security screening.

3. An opinion pollster will take a sample of people en-

tering a shopping mall. For each person passing
through the door, the pollster will flip a ¢oin, If the
coin shows heads, then the person will be selected
for the sample. Suppose the coin is flipped 200
times and shows heads 75 times.

a. What percent of the first 200 people entering the
mall are included in the sample?

b. Is this a 50% independent sample? Explain.

. A border guard at a certain checkpoint will take a

sample of cars passing from the United States into
Canada. For each car that stops at the checkpoint,
the guard will flip a coin. If the coin shows tails,
then the car will be selected for the sample.
Suppose the coin is flipped 65 times and shows
tails 48 times.

a. What percent of the first 65 cars stopping at the
checkpoint are included in the sample?

b. Is this a 50% independent sample? Explain.

. A jury-duty coordinator will send notices to a sam-

ple of the 2345 registered voters of a small town. In
order to have a sufficiently large pool of potential
jurors, the coordinator has to send notices to 20% of
the registered voters, Explain why a 20% indepen-
dent sample might not be a good choice of method
for this jury-duty selection process.

. A pollster will conduct an opinion poll to assess

the approval rating for the governor of Utah. The
polister will select at least 1000 of the 1 million
registered voters in Utah to participate in the poll.
Explain why a 0.1% independent sample might not
be a good choice of method for this opinion poll
selection process.
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11.

12.

13.

14.

15.

CHAPTER @  Collecting and Interpreting Data

a. Find a 30% independent sample from the gover-
nors of the United States in 2004, Use the digits
1,2, and 3 to mean “select this governor.”” Use
the second column of the table in Figure 9.4.
Read down the column beginning in row 130,
and go from left to right, row by row.

b. What percentage of governors was actually in-
cluded in your sample from part {a)?

a. Find a 50% independent sample from the gover-
nors of the United States in 2004. Use the digits
0, 1, 2, 3, and 4 to mean “select this governor”
Use the third column of the table in Figure 9.4.
Read down the column beginning in row 130,
and go from left to right, row by row.

b. What percentage of governors was actually
included in your sample from part (a)?

Suppose you took an independent sample with the
resulting sample yielding only the governors from
Ilinois and Missouri. To generate the independent
sample, you used the following entries from a
random-number table.

04212 40076 30584 93939 39665
74781 88341 03617 10099 88296

Describe this independent sample in terms of
percentages by filling in the blank below.

This sample was a __ % independent sample.

Suppose you took an independent sample and the
result was that the sample consisted of the gover-
nors from Arizona, Connecticut, New Jersey, New
Mexico, and Virgiria. To generate the independent
sample, you used the following entries from a ran-
dom-number table.

77175 80925 23629 77764 5867
32931 07544 95693 34646 13994

Describe this independent sample in terms of per-
centages by filling in the blank befow,

This sample was a ___% independent sample.

Suppose you use a 1-in-15 systematic sampling to
pick a sample from 180 printers coming off an as-
sembly line and that you pick the number 9 at ran-
dom to start the systematic sample,

a. What is the value of k in this sampling process
and what is its significance?

b. What is the value of  in this sampling process
and what is its significance?

¢. If the printers are numbered 1 to 180, which
printers are included in the sample?

16.

17.

18.

19.

20.

21.

22.

Suppose you use a 1-in-20 systematic sampling to
pick a sample from 250 blocks of cheese on a con-
veyer belt and that you pick the number 11 at ran-
dom to start the systematic sample.

a. What is the value of & in this sampling process
and what is its significance?

b. What is the value of  in this sampling process
and what is its significance?

¢. If the blocks of cheese are numbered 1 to 250,
which cnes are included in the sample?

Use 1-in-10 systematic sampling to pick a sample
from the 50 governors shown in the table after
problem 10. Use the fourth digit from the first col-
umn in row 128 of the table in Figure 9.4 to start the
gystematic sample,

Use 1-in-10 systematic sampling to pick a sample
from the 50 governors shown in the table after
problem 10. Use the fifth digit from the sixth col-
umn in row 136 of the table in Figure 9.4 to start the
systematic sample.

Pick a sample of letters of the alphabet using 1-in-5
systematic sampling. Use the table in Figure 9.4,
beginning in colurnn 3 and row 102. Select the first
digit from 1 through 5 in the table to start the sys-
tematic sampling. Label the letters of the alphabet,
using the natural order of the alphabet, with A = 1,
and list the letters that are included in the sample.

Pick a sample of letters of the alphabet using 1-in-3
systematic sampling. Use the table in Figure 9.4 and
begin in column 6 and row 115. Select the first digit
from 1 through 3 in the table to start the systematic
sampling. Label the letters of the alphabet-in alpha-
betical order with A = 1, and list the letters that are
included in the sample.

Suppose & theater owner hands a questionnaire to
the 9th, 19th, 25th, 39th, 49th, and 59th adults who
leave the theater.
a. What kind of survey did the theater owner con-
duct? Be specific.
b. -Can you determine how many adults were in the
" theater? Explain.

Suppose a catalog company records the 8th, 23rd,

38th, . . ., and 208th calls to its customer service

department in 1 day.

a. What kind of survey did the company conduct?
Be specific.

b. Can you determine how many calls the company

made on that day? Explain.
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30. An obstetrictan has 156 expectant patients. Of the
obstetrician’s patients, 75 are expecting their first
child, 54 their second, and 27 their third. The doctor
would like to take a stratified random sample of 25
of her patienis to ask their opinion about a new type
of pain relief drug available to women in labor.

a. Identify the strata in this sample and comment on
the likelihood that members of each stratum will
have opinions that are more homogeneous than
the general population.

b. The doctor wants the proportion of each stratum
in the sample to be the same as in the population.
How many patients should be selected from each
stratum? Explain your reasoning.

¢. Number the patients who are expecting their first
child from 01 to 75, and the other patients simi-
larly. Use your answer in (b) and the table in Fig-
ure 9.4 to select the samples. Use column 2 for
the patients expecting their first child, column 3
for the patients expecting their second child, and
column 4 for the patients expecting their third
child, Begin with the last two digits in row 117 in
each case and read down.the column,

31. The Albany College of Pharmacy has a student
body of approximately 700. Suppose the campus
dormitory houses three students in each of the 80
rooms. A student will conduct a survey to determine
dormitory residents’ opintons about a campus issue.
The student will interview a total of 60 residents
frorm the dormitory. Use cluster sampling to select
the sample.

a. Identify the sampling units and determine how
many sampling units will be selected.

b. Number the rooms 01 to 80. Use the second and
third digits of column 2 in the table in Figure 9.4,
beginning in row 115 going down the columm.
Which rooms are selected in the sample?

32. As part of a research project, you will investigate
how many chocolate chips are in Moonbeam
Chocolate Chip Cookies. The nearby convenience
store has 30 packages of these cookies, and each
package contains 12 cookies. You will examine a to-
tal of 72 cookies. Use cluster sampling to select the
sample.

a. Ideniify the sampling units and determine how
many sampling units will be selected.

b. Number the packages 01 to 30. Use the fourth
and fifth digits of column 4 in the table in Figure
9.4, beginning in row 128 going down the col-
umn. Which packages are selected in the sample?

33. In the state of Ohio, people aged 16 to 66 must have
a fishing license in order to fish in any public water.
Suppose the Ohio Division of Wildlife wants to in-
vestigate the use of fishing licenses. The following
map shows how Ohio is broken into five regions:
Northwest, Northeast, Southwest, Southeast, and
Central. Each Ohio region is broken up into
counties.

Northeast
Northwest

Southwest E Southeast

Source; www.dnr.state.oh.us/wildlife/
fishing/lakemaps/Imaps.htm.
a. Describe how to use cluster sampling to study
the use of public water fishing licenses if regions
are used as clusters.

b. The following map shows all 13 counties and 29
public waters in the central region of Ohio. The
numbered fish in the map indicate the locations
of public waters in each county. Give at least two
reasons why cluster sampling, with counties as
clusters, might be a poor sampling choice for this
study. :

¢. Select a simple random sample of 10 public
waters in central Ohio. Use the second and third
digits of the second column beginning in row
125 of the table in Figure 9.4 and go down the
column.
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CHAPTER 9@  Collecting and Interpreting Data

a. Select a simple random sample of 16 of the
townhouses. Use the second and third digits in
column 5 of row 116 in the table in Figure 9.4,
and read down the column. List the townhouses
that you selected and shade the selected town-
houses in the diagram.

b. If you assume that each block of eight town-
houses is homogeneous, then the townhouses
form four strata. Select a stratified random sam-
ple by randomly sampling 4 townhouses in each
stratum, Use the table in Figure 9.4. For block 1,
use the last two digits of column | in row 104
and read down the column. For block 2, use the
last two digits of column 3 in row 101. For block
3, use the first two digits of column 2 jn row 103.
For block 4, use the first two digits of column 3
inrow 102. List the townhouses that you selected
and shade the selected townhouses in the
diagram.

¢. Select a cluster sample using blocks as clusters.
Use the table in Figure 9.4 to select the sample,
Begin in column 2 of row 110 and read across
the row. List the townhouses that you selected
and shade the selected townhouses in the
diagram.

d. Compare the selected townhouses in parts (a),
(b), and (c). Which sampling methed do you
think is the most appropriate to use in this case?
Explain.

Suppose the Centers for Disease Control and
Prevention (CDC) want to conduct a survey to
determine health habits of children in a certain
state. For each scenario below, identify the sampling
technique described and discuss the pros and cons
of using that sampling technique for the survey.

a. The CDC randomly selects several cities in the
state and interviews all children in every school
of each selected city.

b. The CDC lists all the schools in the state, ran-
domly selects a certain number of schools from
the list, and interviews every child in each of the
selected schools.

The CDC lists every school-age child in the
state, randomly selects a certain nurnber of chil-
dren from the list, and interviews each child
selected.

C

d. The CDC divides the state into urban and rural
areas, randomly selects a fixed number of
schools from both areas, and interviews all the
children in each selected school.

38.

39.

40.

41

42,

Suppose a fruit tree grower would like to assess the
level of pest infestation in his crop of fruit trees. For
each part below, identify the sampling technique de-
scribed and discuss the pros and cons of using that
sampling technique for the study.

a. The grower randomly selects a tree to exarine
and then moves row by row through the orchard,
selecting every 15th tree for inspection.

b. For each tree, the grower flips a coin. If the coin
lands heads, the grower inspects the tree.

¢. The grower numbers cach row of trees, randomiy
selects a certain number of rows, and inspects
every tree in those rows.

d. Each tree is numbered, and a certain number of
trees are randomly selected for inspection.

Advisors to the President are considering a new tax
break for adults who have children. Before taking
action, they would like to determine public opinion
about the tax break, so they will take a sample of
350 adults. Describe a sampling technique that
would be appropriate to use in this situation, and
give reasons for your selection.

A snack factory makes potato chips, tortilla chips,
and pretzels and packages them in lunch-size bags.
Daily factory production is 35% potato chips, 40%
tortilla chips, and 25% pretzels. A sample of size
100 will be selected to estimate how many bags are
underweight. Describe a sampling technique that
would be appropriate to use in this situation, and
give reasons for your selection,

Suppose a new warning label is being considered

for placement on packages of cigarettes. The

Surgeon (General calls for a survey to be conducted

to determine the effectiveness of the warning label.

A sample of size 500 will be taken. Describe a :
sampling technique that would be appropriate to
use in this situation, and give reasons for your
selection.

A university would like to survey recent graduates
to determine average salaries. In the past year,

1700 students graduated with bachelor’s degrees,
650 with master’s degrees, and 45 with doctor’s
degrees. The university wants to sample 200 gradu-
ates. Describe a sampling technique thit would be
appropriate to use in this situation, and give reasons
for your selection. )




