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14, For each of these statements, define a population and
state how a sample might be obtained.

. The average costof an ailine meal is $4.55
(Source: Everything Has Iis Price, Richard E.
Donley, Simon and Schuster).

. More than 1 in 4 United Sttes children have
cholesterol levels of 180 milligrams or higher
(Source: The American Health Foundation).

. Every 10 minutes, 2 people die in car crashes and 170
are injured (Source: National Safety Councilestimates).

17. Identify each study as being either observational or
experimental.

a. Subjects were randomly assigned 1o two groups,
‘and one group was given an herb and the other
‘group a placebo. After 6 months, the numbers of
respiratory tract infections each group had were

o — .

b, Arescarcher stood at a busy intersection to see if
the color of the automobile that a person drives is
related o running red lights.
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€. Aresearcher finds that people who are more hostile:
have higher total cholesterol levels than those who
are less hostile.

. Subjects are randomly assigned to four groups.
Each group is placed on one of four special
diets—a low-fat diet, a high-fish diet, a combination
of low-fat diet and high-fish diet, and a regular diet.
After 6 months, the blood pressures of the groups.
are compared to see if diet has any effect on blood.
pressure.

18. Identify the independent variable(s) and
dependent variable for each of the studies i
Exercise 17.

19. For each of the studies in Exercise 17, suggest possible
confounding variables.

20. Beneficial Bacteria According (0  pilot study of
20 people conducted a the University of Minnesota,
daily doses of a compound called arabinogalactan over
a period of 6 months resulted in a significant ncrease in
the beneficial lactobacillus specis of bacteria. Why
can'tit be concluded that the compound is benefical for
the majority of people?

21. Comment on the following statement, taken from a
‘magazine advertisement: “In a recent clinical study,
Brand ABC (actual brand will not be named) was
proved to be 1950% better than creatine!”

2. Inan ad for women, the following statement was made:
“For every 100 women, 91 have taken the road less
traveled.” Comment on this statement.

23. In many ads for weight loss products, under the product
claims and in small print, the following statement is
‘made: “These results are no typical " What does this
say about the product being advertised?

24. Inan ad for moisturizing lotion, the following claim is
made: ... it's the number | dermatologist-recommended
brand " What is misleading about this claim?

25. Anad for an exercise product stated: “Using this
product will bum 74% more calories.” What is
‘misleading about this statement?

26. “Vitamin E i a proven antioxidant and may help in
fighting cancer and heart discase.” Is there anything
‘ambiguous about this claim? Explain.

27. “Just 1 capsule of Brand X can provide 24 hours of acid
‘control.” (Actual brand will not be named.) What needs
t0 be more clearly defined in this statement?

 Male children bom o women who smoke during
pregnancy run a risk of violent and criminal behavior
that lasts well into adulthood.” Can we infer that
smoking during pregnancy is responsible for criminal
behavior in people?

29, Caffeine and Health In the 19505, a study linked
coffee 10 higher risk of heart discase and pancreatic
‘cancer. I the early 1990s, studies showed that drinking
coffee posed minimal health threats. However, in 1994,
a study showe that pregnant women who drank 3 or
more cups of tea daily may be atrisk for spontancous
abortion. In 1998, a study claimed that women who
drank more than a half-cup of caffinated tea every day
‘may actually increase thir fertlity. In 1998, a study
showed that over a lifetime, a few extra cups of coffee.
2 day can raise blood pressure, heart rate, and stress
(Source: “Bottom Line: Is It Good for You? O Bad?™
by Monika Guttman, USA TODAY Weekend . Suggest
some reasons why these studics appear to be conflicting.
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Chapter 1

Review Exercises

1. Descriptive statistics describe the data set. Inferential
statistics use the data o draw conclusions about the
population.

3. Answers will vary.

5. Samples are used to save time and moncy whe the
populaton is large and when the units must be destroyed

P L Lt

19, Possible answers:
. Workplace of subjects, smoking habits,etc
b. Gender, age, ctc.
€. Diet type of job, etc.

d. Exercise, heredity, age, etc.

21, The oaly time claims can be proved is when the entire
population is used.

23, Since the results are not typical,the advertisers selected
only a few people for whom the weight loss product
worked extremely well.

25, “74% more calories” than what? No comparison group is
stted.

27. What is meant by “24 hours of acid control™?

29, Possible answer: It could be the amount of caffeine in the
coffe ortea. It could have been the brewing method.

31, Answers will vary.

Chapter Quiz
1 Tre 2. False
3. False 4. Fake
s False 6 Tre
7. False 5
b5 0.4
a n e
a 1. Descriptive, inferential
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Summary

The two major areas of statistics are descriptive and inferential. Descriptive statistics
includes the collection, organization, summarization, and presentation of data. Inferential
Statistics includes making inferences from samples to populations, estimations and
hypothesis testing, determining relationships, and making predictions. Inferential statis-
tics is based on probability theory.

Since in most cases the populations under study are large, statisticians use subgroups
called samples to get the necessary data for their studies. There are four basic methods
used to obtain samples: random, systematic, stratified, and cluster.

Data can be classified as qualitative or quantitative. Quantitative data can be either
discrete or continuous, depending on the values they can assume. Data can also be mea-
sured by various scales. The four basic levels of measurement are nominal, ordinal,
interval, and ratio.

There are two basic types of statistical studies: observational studies and experi-
mental studies. When conducting observational studies, rescarchers observe what is hap-
pening or what has happened and then draw conclusions based on these observations.
They do not attempt to manipulate the variables in any way.

‘When conducting an experimental study, researchers manipulate one or more of the
independent or explanatory variables and see how this manipulation influences the
dependent or outcome variable.

Finally, the applications of statistics are many and varied. People encounter them in
everyday life, such as in reading newspapers or magazines, listening to the radio, or watch-
ing television. Since statistics is used in almost every field of endeavor, the educated indi-
vidual should be knowledgeable about the vocabulary, concepts, and procedures of statistics.

Today, computers and calculators are used extensively in statistics to facilitate the

computations.
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Note: All odd-numbered problems and even-numbered
problems marked with “ans” are included in the answer
section at the end of this book.

Name and define the two areas of statistics.

2. What s probability? Name two areas where probability
isused.

3. Suggest some ways statistics can be used in everyday
life.

4. Explain the differences between a sample and a
population.

5. Why are samples used in statistics?

6. (ans) In each of these statements, tell whether

descriptive or inferential statistics have been used.

a. Inthe year 2010, 148 million Americans will be en-
rolled in an HMO (Source: USA TODAY).

b. Nine out of ten on-the-job fatalities are men
(Source: USA TODAY Weekend).

¢ Expenditures for the cable industry were $5.66 bil-
lion in 1996 (Source: USA TODAY).

d. The median household income for people aged
25-34 is $35,888 (Source: USA TODAY).

e Allergy therapy makes bees go away
(Source: Prevention).

f Drinking decaffeinated coffee can raise
cholesterol levels by 7% (Source: American
Heart Association).

ra

h

‘The national average annual medicine expenditure
per person is $1052 (Source: The Greensburg
Tribune Review).

Experts say that mortgage rates may soon hit bottom
(Source: USA TODAY).

7. Classify each as nominal-level, ordinal-level, interval-
level, or ratio-level measurement.

RS

J

Pages in the city of Cleveland telephone book.
Rankings of tennis players.

Weights of air conditioners.

Temperatures inside 10 refrigerators.

Salaries of the top five CEOs in the United States.
Ratings of eight local plays (poor, fair, good,
excellent).

5. Times required for mechanics to do a tune up.
e

Ages of students in a classroom.
Marital status of patients in a physician’s

office.
Horsepower of tractor engines.

8. (ans) Classify each variable as qualitative or
quantitative.

a.
b.
c
d.
e

1
&

Number of bicycles sold in 1 year by a large sporting
goods store.
Colors of baseball caps in a store.

. Times it takes to cut a lawn.

Capacity in cubic feet of six truck beds.

. Classification of children in a day care center

(infant, toddler, preschool).
Weights of fish caught in Lake George.

. Marital status of faculty members in a large

university.
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9. Classify each variable as discrete or continuous.
. Number of doughnuts sold ach day by Doughnut
Heaven.
b, Water temperatures of six swimming pools in
Pittsburgh on a given day.
‘Weights of cats in a pet shelter.
Lifetime (in hours) of 12 flashlight
batteries.

. Number of cheeseburgers sold each day by a
hamburger stand on a college campus.

f Number of DVDs rented each day by a video
store.

& Capacity (in gallons) of six reservoirs in Jefferson
County.

an

10. Give the boundaries of each value.
a 428 miles.
b 16 milllters.
536 ounces.
d 18 1ons.
e 938 ounces.
J 40inches.

11, Name and define the four basic sampling methods.

12. (ans) Classify each sample as random, systematic,
stratified, or cluster.

. In a large school district, a teachers from two.

buildings are interviewed to determine whether they

believe the students hav less homework to do now.
than in previous years.

b Every seventh customer entering a shopping mall is

asked t0 select her or his favorite store.
. Nursing supervisors are selected using random
‘umbers to determine annual salries.

. Every 100th hamburger manufactured is checked to

determine s fat content.

. Mail carriers of a larg city are divided into four
‘groups according to gender (male or female) and
according to whether they walk o ride on their
routes. Then 10 are selected from each group and
interviewed to determine whether they have been
bitten by a dog in the last year.

13. Give three examples each of nominal, ordinal, interval,

and ratio data.

d. When older people with mild to moderate:
hypertension were given mineral salt for 6 months,
the average blood pressure reading dropped by
8 points systolic and 3 points diastolic
(Source: Prevention).

. The average amount spent per gift for Mom on
Mother's Day is $25.95 (Source: The Gallup
Organization).

15. Select a newspaper or magazine artcle that involves 2

Statitical study, and write 3 paper answering these

questions.

. Is this study descriptive o inferental? Explain your
answer.

5. What are the variables used in the study? In your
opinion, what level of measurement was used to
‘obtain the data rom the variables?

. Does the article define the population? If so, how is
it defined? If not, how could it be defined?

. Does the artcle state the sample size and how the
sample was obtained? If o, determine the size of
the sample and explain how it was selected. If not,
suggesta way it could have been obtained.

. Explain in your own words what procedure (survey,
‘comparison of groups, et.) might have been used
10 determine the study’s conclusions.

/Do youagree or disagree with the conclusions?
State your reasons.

16. Information from rescarch studies s sometimes taken

out o context. Explain why the claims of these studies

might be suspect.

. The average salary of the gradustes of the class of
198015 532,500,

b s estimated that in Podunk there are 27,256 cats.

. Only 3% of the men surveyed read Cosmopolitan
magazine.

. Based on a recent mail survey, 85% of the
respondents favored gun control.

. Arecent study showed that high school dropouts
drink more coffee than students who graduated:
therefore, coffee dullsthe brain.

/. Since most automobile accidents occur within
15 miles of a person's residence, it is saer to make
long trips.




