2.1 Samplihg Techniques

Classify samples and identify potentially biased samples.

Surveys are often conducted to gather data about a population. A [population
is the entire group of people or objects that you want information about. When

it is too difficult, expensive, or time-consuming to survey an entire population,

a [sample , or part of the group, is surveyed.

Identifying a Population and a Sample

The researchers at a hearing research center want to know if the music played
during aerobics classes at health clubs is loud enough to cause hearing damage.
They randomly choose 10 health clubs from the 150 health clubs in the area and
measure the loudness of the music played during the aerobics classes.

a. What is the population? . b. What is the sample?

SOLUTION
a. The population is the aerobics classes at the 150 health clubs.

b. The sample is the aerobics classes at the 10 randomly chosen health clubs.

Five different types of samples are listed below.

TYPES OF SAMPLES
ceoo] Simple Random Sample
2 : ool Members are chosen using a method that gives everyone an
©0@0] equally likely chance of being selected..
esoeo| Systematic Sample A
: 8 oo| Members are chosen using a pattern, such as selecting every
0099] other person. :
e olo o] Stratified Sample
8 8 3 ol The population is first divided into groups. Then members are
©0[90]| randomly chosen from each group.
cooo] Convenience Sample
8 s ool Members are chosen because they are easily accessible.
[
esoeo| Self-Selected Sample
@oo0e v 8
ooeo| Members volunteer to participate.
0C®o0o0
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2.1 Sampling Techniques (continued)

Classifying a Sample

The officials of the National Football League (NFL) want to know how the
players feel about some proposed changes to the NFL rules. They decide to ask
a sample of about 100 players. Classify the sample.

a. The officials choose the first 100 players that volunteer their opinions.

b. The officials randomly choose 3 players from each of the 32 teams in
the NFL.

c¢. The officials have a computer generate a list of 100 players from a database
that includes all of the players in the NFL. )

SoLUTION

a. This is a self-selected sample because the players volunteer.

b. This is a stratified sample because the players are separated by team and
randomly chosen from each team.

¢. This is a simple random sample because each player has an equally likely
chance of being chosen.

v Checkpoint for Examples 1 and 2

In Checkpoint Exercises 1-3, use the following information.

The editor of a snowboarding magazine wants to know the readers’ favorite
places to ride. The latest issue'of the magazine included a survey, and

238 readers completed and returned the survey.

1. What is the population?
2. What is the sample?
3. Classify the sample.

ooooooooooooo

Ina %random sample ), each person or object has an equally likely chance of

being selected. A random sample is most likely to produce a sample that is
representative of a population. A non-random sample can result in a biased

sample. A |biased sample|is a sample that is not representative of a population.

In a biased sample, the population can be underrepresented or overrepresented.

Underrepresented One or more of the parts of a population are left out when
choosing the sample.

Overrepresented A greater emphasis is placed on one or more of the parts of
a population when choosing the sample.

Simple random, systematic, and stratified samples are preferred types of samples
because the resulting samples are usually random. The results of convenience
and self-selected samples are more likely to be biased.
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2.1 Sampling Techniques (continued)

Identifying Potentially Biased Samples

Administrators at your school want to know if more vegetarian items should be
added to the lunch menu. Decide whether the sampling method could result in a
biased sample. Explain your reasoning.

a. Survey every 10th student waiting in line to purchase lunch.
b. Survey every 25th student who enters the cafeteria during the lunch period.

SOLUTION

a. This method could result in a biased sample because it underrepresents the
“students who do not purchase lunch. Some of these students may not purchase
lunch because there are not enough vegetarian items on the lunch menu.

b. This method is not likely to result in a biased sample because a wide range of
students will be surveyed.

Analyzing the Results of a Survey

A survey conducted by a city newspaper asks whether
the use of hand-held cellular phones while driving in
the city should be banned. The results arc shown at 100%

Should using a hand-held cellular
phone while driving be banned?*

the right. = 75%

50%
o | 25%
b. Suggest a way to eliminate the bias. . 0%

a. Tell why the results may be biased.

s - Yes
~ 90LUTION , : *From.a survey of 1000

No
cellular phone users

a. The sample contains only cellular phone users, so
cellular phone users are overrepresented.

b. The survey should be conducted using a random
sample. For example, survey 100 randomly chosen
people at 10 locations in the city.

v/ Checkpoint for Examples 3 and 4

4. The disc jockey at a radio station wants to know the listeners’ favorite
bands. He asks listeners to call the radio station and tell him their favorite
bands. Could this sampling method result in a biased sample? Explain.

In Checkpoint Exercises 5 and 6, use the following information. Should the

Town officials in Westford want to build a new fire station on be on Groton Road?*

Groton Road. A local newspaper surveys residents about the
new fire station. The results are shown at the right. © _ Yes

5. Tell why the results may be biased. No

6. Suggest a way to eliminate the bias.

*From a survey of 100 residents
of Groton Road

new fire station

28%
72%
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2.1 Sampling Techniques (continued)

Exerclses

so0cv00sscevoscesae $C0 U B0 e0EU00E0ET0R00EEER00REE0DODD D svescececesesscsso veoccscosscssescecnse coccovenvessvesceT B0 seconee

ldentify the populatibn and the sample.

1. A quality control inspector needs to estimate the number of defective
computers in a group of 250 computers. He tests 25 randomly chosen
computers.

2. The manager of the human resources department at a company wants to
know if any of the company’s 281 employees would take advantage of a
. reduced membership to a health club. The manager asks a sample of
70 randomly chosen employees.

3. The manager of a department store wants to know how the shoppers at the
store learned about the store’s one-day sale. He asks 50 randomly chosen
customers.

4. A family wants to know the average number of pieces of junk mail they
receive each day. They count the pieces of junk mail that they receive each
day for a week and find the average.

In Exercises 5-7, classify the sample related to the following situation.
The principal of a school wants to know if the students at the school would like
to have the morning announcements posted on the school’s Web site.

5. Survey the first 30 students who enter the cafeteria during the lunch period.

6. Survey every 10th female student and every IOth male student who enters
the cafeteria during the lunch period.

7. Survey every 20th student who enters the cafeteria during the lunch period.

In Exercises 8-11, classify the sample.

8. The programming director of a local television station decides to conduct a
survey to find out if the station’s viewers prefer to watch the local news at
5:30 pMm. or 6:00 p.M. He asks each viewer to call a toll-free number and
state his or her preference.

9. The manager of a movie theater wants to know how the movie viewers feel
about the new stadium seating at the theater. She asks every 30th person
who exits the theater each Saturday night for a month.

10. The manager of a credit union wants to know whether its members utilize

the on-line services offered on their Web site. He decides to call members

. who have been randomly chosen from a database of all of the members of
the credit union.

11. The owner of a bakery wants to know if its customers are satisfied with its
selection of baked goods. She asks the first 20 people who make a purchase
on a Saturday morning.

12. City officials want to conduct a survey about an upcoming election.

Describe how to generate a simple random sample, a systematic sample,
and a stratified sample of the registered voters in the city.
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2.1 Sampling Techniques (continued)

Decide whether the samplmg method could result in a biased sample ‘ .
Explain your reasoning. '

13. On the first day of school, all of the incoming freshmen attend an
orientation program. The principal wants to learn the opinions of the
freshmen regarding the orientation program. He decides to ask the first
25 freshmen that he sees.

14. The manager of an apartment building wants to know if the residents are
satisfied with his service. He writes each apartment number on a piece of
paper and places the pieces of paper in a hat. Then he randomly chooses
10 apartment numbers. He decides to ask the residents of the 10 apartments
about his service. '

15. The members of the school drama club want to know how much students
are willing to pay for a ticket to one of their productions. They decide that
each member of the drama club should ask 5 of his or her friends what they
are willing to pay.

16. The manager of a city bus éystem wants to know if the people who ride the
buses are satisfied with the service. She decides to post mail-in surveys on
each of the city’s buses. :

In Exercises 17 and 18, use the following information.
A town recently passed a leash law for dogs. A survey asks
whether the town should designate an off-leash area where

Should Spruce Park have an
off-leash area?*

dogs can roam freely in the town park. The results of the ‘ Yes q2% )
survey are shown at the right. . ’ . No g% !
17. Tell why the results may be biased. ¥From a Survey of 100 dog owners

18. Suggest a way to eliminate the bias.

19. The manager of the produce department at a grocery store receives several
crates of oranges. She wants to examine-the shipment to determine the
quality of the fruit. She decides to open each crate and examine the fruit
on the top. Describe what is wrong with this sampling technique.

In Exercises 20-22, use the following information.

A high school is made up of 19% freshmen, 27% sophomores, 29% juniors, and
25% seniors. The editor of the school newspaper wants to survey a sample of
100 students.

20. Suppose the sample includes 25 students from each class. Tell why the
results may be biased.

21. Suggest a way to eliminate the bias.

22. Which is more likely to give accurate results: 100 students randomly chosen
from a school with 677 students, or 100 students randomly chosen from a
school with 504 students? Explain.
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