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Chapter 1

The Role of Statistics and the Data Analysis Process
1.1
Descriptive statistics is the branch of statistics that involves the organization and summary of the values in a data set. Inferential statistics is the branch of statistics concerned with reaching conclusions about a population based on the information provided by a sample.

1.2
The population is the entire collection of individuals or objects about which information is required. A sample is a subset of the population selected for study in some prescribed manner.

1.3
The percentages would have been computed from a sample.

1.4
The sample is the set of 2121 children used in the study. The population is the set of all children between the ages of one and four.

1.5
The population of interest is the set of all 15,000 students at the university. The sample is the two hundred students who are interviewed.

1.6
The estimates given were computed using data from a sample.

1.7
The population is the set of all 7000 property owners. The sample is the 500 owners included in the survey.

1.8
The population is the set of all 2010 Toyota Camrys. The sample is the set of six cars that are tested.
1.9
The population is the set of 5000 used bricks. The sample is the set of 100 bricks she checks.

1.10
a
The researchers wanted to know whether the new surgical approach would improve memory functioning in Alzheimer’s patients. They hoped that the negative effects of the disease could be reduced by toxins being drained from the fluid filled space that cushions the brain.

b
First, it is not stated that the patients were randomly assigned to the treatments (new approach and standard care); this would be necessary in a well designed study. Second, it would help if the experiment could have been designed so that the patients did not know whether they were receiving the new approach or the standard care; otherwise, it is possible that the patients’ knowledge that they were receiving a new treatment might in itself have brought about an improvement in memory. Third, as stated in the investigators’ conclusion, it would have been useful if the experiment had been conducted on a sufficient number of patients so that any difference observed between the two treatments could not have been attributed to chance.
1.11
a
The researchers wanted to compare the effectiveness of the new flu vaccine (administered by nasal spray) with the effectiveness of the conventional vaccine (administered by injection). They were motivated to learn whether the new vaccine significantly reduced the incidence of influenza (when compared to a placebo) and whether the incidence of ear infections would be reduced in those children who did contract influenza.

b
First, it is not stated whether the subjects in the experiment were randomly assigned to the treatments; this would be necessary in a well designed experiment. Second, in order to compare the effectiveness of the new and old vaccines, it might have been useful to include a group of subjects who are given the conventional vaccine (although the results of previous studies could possibly be used for this purpose). Third, in order to determine whether the new vaccine significantly reduced the incidence of ear infections, a larger number of subjects needed to be included in the group of subjects who were given the new vaccine. With just one percent of the 1070 subjects contracting influenza (approximately 11 subjects), it is not possible to make, with a reasonable degree of confidence, an accurate estimate of the proportion of flu contractors who go on to contract the ear infection.

1.12
a
Numerical (discrete)

b
Categorical

c
Numerical (continuous)

d
Numerical (continuous)

e
Categorical
1.13
a
Categorical

b
Categorical

c
Numerical (discrete)

d
Numerical (continuous)

e
Categorical

f
Numerical (continuous)

1.14
a
Discrete

b
Continuous

c
Discrete

d
Discrete
1.15
a
Continuous

b
Continuous

c
Continuous

d
Discrete

1.16
For example:


a
Ford, Toyota, Ford, General Motors, Chevrolet, Chevrolet, Honda, BMW, Subaru, Nissan.

b
3.23, 2.92, 4.0, 2.8, 2.1, 3.88, 3.33, 3.9, 2.3, 3.56, 3.32, 2.4, 2.8, 3.9, 3.12.

c
4, 2, 0, 6, 3, 3, 2, 4, 5, 0, 8, 2, 5, 3, 4, 7, 3, 2, 0, 1

d
50.27, 50.67, 48.98, 50.58, 50.95, 50.95, 50.21, 49.70, 50.33, 49.14, 50.83, 49.89

e
In minutes: 10, 10, 18, 0, 17, 17, 0, 17, 12, 19, 12, 13, 15, 15, 15
1.17
a
Gender of purchaser, brand of motorcycle, telephone area code

b
Number of previous motorcycles

c
Bar chart

d
Dotplot
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a
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b
“Large Majority of Seniors Say They’d Choose the Same College Again”

1.19
a
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b
The costs per gram of protein for the meat and poultry items are represented by squares in the dotplot above. With every one of the meat and poultry items included in the lowest seven cost per gram values, meat and poultry items appear to be relatively low cost sources of protein.
1.20
a
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A typical sales figure for 2008 was around 150 million dollars. There is one extreme result at the upper end of the distribution. If this point is disregarded then the values range from 127.5 to 318.4. The greatest density of points is at the lower end of the distribution.


b
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A typical sales figure for 2007 was around 210 million dollars, which is higher than the equivalent result for 2008. In 2007, with sales figures ranging from 127.8 to 336.5, there was slightly more variability than there was in 2008 (with the extreme value disregarded). As with the distribution for 2008, the greatest density of points for 2007 is at the lower end of the distribution.
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The most common reason was financial, this accounting for 30.2% of students who left for non-academic reasons. The next two most common reasons were health and other personal reasons, these accounting for 19.0% and 15.9%, respectively, of the students who left for non-academic reasons.

1.22
a
Categorical

b
Since the variable being graphed is categorical, a dotplot would not be suitable.

c
If you add up the relative frequencies you get 107%. This total should be 100%, so a mistake has clearly been made.
1.23
a
The dotplot shows that there were two sites that received far greater numbers of visits than the remaining 23 sites. Also, it shows that the distribution of the number of visits has the greatest density of points for the smaller numbers of visits, with the density decreasing as the number of visits increases. This is the case even when only the 23 less popular sites are considered.

b
Again, it is clear from the dotplot that there were two sites that were used by far greater numbers of individuals (unique visitors) than the remaining 23 sites. However, these two sites are less far above the others in terms of the number of unique visitors than they are in terms of the total number of visits. As with the distribution of the total number of visits, the distribution of the number of unique visitors has the greatest density of points for the smaller numbers of visitors, with the density decreasing as the number of unique visitors increases. This is the case even when only the 23 less popular sites are considered.

c
The statistic “visits per unique visitor” tells us how heavily the individuals are using the sites. Although the table tells us that the most popular site (Facebook) in terms of the other two statistics also has the highest value of this statistic, the dotplot of visits per unique visitor shows that no one or two individual sites are far ahead of the rest in this respect.
1.24
a
It would not be appropriate to use a dotplot because rating is a categorical variable.

b

	Wet Weather Rating
	Frequency
	Relative Frequency

	A+
	4
	0.286

	A
	2
	0.143

	B
	2
	0.143

	C
	2
	0.143

	D
	2
	0.143

	F
	2
	0.143
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c

	Dry Weather Rating
	Frequency
	Relative Frequency

	A+
	1
	0.071

	A
	9
	0.643

	B
	3
	0.214

	F
	1
	0.071
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d
Yes. Apart the greater proportion of “A+” ratings for wet weather than for dry weather, the beaches on the whole receive higher ratings in dry weather than in wet weather, with only 28.6% of beaches receiving below an A in dry weather, compared to 57.1% in wet weather. 
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a
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b
Looking at the dotplot we can see that Eastern states have, on average, lower wireless percents than states in the other two regions. The West and Middle states regions have, on average, roughly equal wireless percents.
1.26
a
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The schools seem to split themselves into two distinct groups, the group with lower crime figures consisting of 9 schools and the other consisting of 5 schools. Amongst the upper group the two schools with the greatest numbers of crimes reported are Florida A&M and Florida State.

b
The numbers of violent crimes reported per 1000 students are shown in the table below.
	University/College
	Student Enrollment
	Number of Violent Crimes Reported in 2005
	Number of Violent Crimes Reported per 1000 students

	Florida A&M University
	13,067
	23
	1.76016

	Florida Atlantic University
	25,319
	4
	0.15798

	Florida Gulf Coast University
	5,955
	5
	0.83963

	Florida International University
	34,865
	5
	0.14341

	Florida State University
	38,431
	29
	0.75460

	New College of Florida
	692
	1
	1.44509

	Pensacola Junior College
	10,879
	2
	0.18384

	Santa Fe Community College
	13,888
	3
	0.21601

	Tallahassee Community College
	12,775
	0
	0.00000

	University of Central Florida
	42,465
	19
	0.44743

	University of Florida
	47,993
	17
	0.35422

	University of North Florida
	14,533
	6
	0.41285

	University of South Florida
	42,238
	19
	0.44983

	University of West Florida
	9,518
	1
	0.10506
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There are two schools that stand out as having unusually high numbers of violent crimes reported per 1000 students: New College of Florida and (again) Florida A&M University.

c
A typical number of violent crimes is around 5 and a typical crime rate is around 0.4 crimes per 1000 students. The numbers of violent crimes ranged from 0 to 29 and the crime rates ranged from 0 to 1.76 violent crimes reported per 1000 students. Both distributions have their greater densities at the lower ends. There are no particularly extreme values amongst the number of violent crime figures, but amongst the crime rate figures there are two results that seem to be clearly separated from the others, with one of those two being particularly extreme.
1.27
a
When ranking the airlines according to delayed flights, one airline would be ranked above another if the probability of a randomly chosen flight being delayed is smaller for the first airline than it is for the second airline. These probabilities are estimated using the rate per 10,000 flights values, and so these are the data that should be used for this ranking. (Note that the total number of flights values are not suitable for this ranking. Suppose that one airline had a larger number of delayed flights than another airline. It is possible that this could be accounted for merely through the first airline having more flights than the second.)

b
There are two airlines, ExpressJet and Continental, which, with 4.9 and 4.1 of every 10,000 flights delayed, stand out as the worst airlines in this regard. There are two further airlines that stand out above the rest: Delta and Comair, with rates of 2.8 and 2.7 delayed flights per 10,000 flights. All the other airlines have rates below 1.6, with the best rating being for Southwest, with a rate of only 0.1 delayed flights per 10,000.
1.28
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The most common type of identity theft complaint was regarding credit card fraud, with 28% of complaints being of that type. Second and third most common were phone/utilities fraud and bank fraud, accounting for 19% and 18% of complaints, respectively. Employment fraud accounted for only 13% of the complaints.
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b
The categories “Easy access to junk food,” “Eating unhealthy food,” and “Overeating” could be combined, since these categories all concern the child’s eating habits. It could be considered a good idea to do this since the other three categories represent very distinct causes of the overweight condition, while for many children with poor eating habits the choice might be somewhat arbitrary as to which of the three dietary factors should be considered the most important.
1.30

	Sleepiness at Work
	Relative Frequency (%)

	A few days each month
	40

	A few days each week
	22

	A daily occurrence
	7

	Never a problem
	31
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1.31


	Type of Household
	Relative Frequency

	Nonfamily
	0.29

	Married with children
	0.27

	Married without children
	0.29

	Single parent
	0.15



[image: image14.wmf]S

i

n

g

l

e

 

p

a

r

e

n

t

M

a

r

r

i

e

d

 

w

i

t

h

o

u

t

 

c

h

i

l

d

r

e

n

M

a

r

r

i

e

d

 

w

i

t

h

 

c

h

i

l

d

r

e

n

N

o

n

f

a

m

i

l

y

0

.

3

0

0

.

2

5

0

.

2

0

0

.

1

5

0

.

1

0

0

.

0

5

0

.

0

0

T

y

p

e

 

o

f

 

H

o

u

s

e

h

o

l

d

R

e

l

a

t

i

v

e

 

F

r

e

q

u

e

n

c

y


1.32
a
The dotplot for Los Angeles County is shown below.
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A typical percent of tests failing for Los Angeles County is around 16. There is one value that is unusually high (43), with the other values ranging from 2 to 33. There is a greater density of points toward the lower end of the distribution than toward the upper end.

b
The dotplot for the other counties is shown below.
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A typical percent of tests failing for the other counties is around 3. There is one extreme result at the upper end of the distribution (40); the other values range from 0 to 17. The density of points is highest at the left hand end of the distribution and decreases as the percent failing values increase.

c
The typical value for Los Angeles County (around 16) is greater than for the other counties (around 3) and, disregarding the one extreme value in each case, there is a greater variability in the values for Los Angeles County than for the other counties. In the distribution for Los Angeles County the points are closer to being uniformly distributed than in the distribution for the other counties, where there is a clear tail-off of density of points as you move to the right of the distribution.
1.33
a
Categorical

b
No, since dotplots are used for numerical data.

c
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By far the most frequently occurring violation categories were security (43%) and maintenance (39%). The least frequently occurring violation categories were flight operations (6%) and hazardous materials (3%).
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A typical acceptance rate for these top 25 schools is around 30, with the great majority of acceptance rates being between 19 and 39. There are no particularly extreme values. The pattern of the points is roughly symmetrical.
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