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CHAFTER 8

. Consider the following dot plot of the number of

hours a class of second-graders spent watching tele-
vision after school.

Descriptive Statistics—Data and Patterns

5. A sample of starting salaries for recent graduates
of a university’s accounting program is as follows.
Salaries have been rounded to the nearest hundred

dollars.

$29,500
$27,100
$26,800
$28,800

i [
£

$29,500
$31,000
$35,400
$28,200

$27.800
$28,200
$29,400
$30,300

$77,800
$25,600.
$26,800
$30,200

Frequency

— R W h Oy -] 0

) A a. Make a stem-and-leaf plot of the rounded

i salaries. Show the leaves in terms of 100s.
1 2 3 4 5 6 7 8

Number of Hours Spent Watching Television
after School

b. Most of the data values cluster between what two
salaries?
¢. Describe any gaps in the data. Do there appear to

a. What does the horizontal axis represent? be any outliers? If so, where?

b. What does the vertical axis represent?
s Tep 6. In 1798, the English scientist Henry Cavendish

measured the density of the Earth in an experiment
with a torsion balance. He made 29 repeated mea-
surements with the same instrument and obtained
the following data in grams per cubic centimeter.
(Source: Annals of Statistics, 5: 1055-1073,

¢. How many students were in the second-grade
class?

d. What was the most frequent number of hours
spent watching television?

e. What was the largest amount of time spent

watching television? What was the smallest 1977.)
amount of time spent watching television? '
5.50 5.61 4.88 5.07
3. In the 2002 Sait Lake City Winter Olympic Games, 596 555 516 529
athletes or teams from different countries earned
medals. The total number of medals earned by each 5.58 3.65 5.57 5.53
medal-winning country is summarized in the fol- 562 529 544 534
lowing stem-and-leaf plot. 5.79 5.10 5.27 5.39

5.42 547 5.63 534
5.46 530 5.75 5.68
5.85

a. Make a stem-and-leaf plot of Cavendish’s

Source: www.saltlake2002.com/main.html. ] ,
experimental data. Show the leaves in terms

a. How many countries received medals? of hundredths.
b. How many medals were awarded? b. Most of the data values cluster between what two
¢. What is the largest number of medals earned by densities?

athletes from a single country?

4, The heights, in feet and inches, for the 20032004
Dallas Mavericks are given in the following stem-
and-leaf plot.

¢. Describe any gaps in the data. Do there appear-to
be any outliers? If so, where?

Source. WWW,ESpr.COM.

a. How many players were on the team roster?
b. List the height of each player.

¢. How tall was the tallest player for the Dallas
Mavericks? How tall was the shortest player?




o udsammm aanoy
;SdeIS 0oM) 21 WL $9N[BA TURIALIP PUNOIE ) {g)ms “quseq} TOSTeR P S
1218040 sefelaAe Sueq o) o 'g PUE / sweqoid

10J oprW noA sjofd Jes]-pue-ws ) aedwo))

WO udsa mmm [ BoHog Sl e sl B S
(a3 [[EGASE]) UOSES PIURYIONS. QS e | S DIIANG ]

omdnED

- prredeidreny

;qdead moA uo paseq soSeioar Funieq
a1y} IOqE 3B NOA [T SUOTJRATASO 1B M
udesd ok 03 adeys 10 uianed [B12U3F € 21911 9]
‘sa8eroak uordurels fumeq onSea] UBILISUIY
Fuimol[og 2y 0 10[d Jea|-pue-tIB)s B aeIy "L

;qdeig mok vo poseq sefeIoar Surmeq
B} HICQE SYBL NOA JYSIUL SUOTIRAISSQO IR M 's308|d [BLIIOAP 331 01 papUnol
Jyders mo4 oy adeys 10 wened (p1ausd v sy “WIIO [EUIOSP UT Possardxa AJjensn si pue yeq 1e saumi o)
sT "saeraae uorduwrens Sumeq andesT [BUOTIRN S11Y JO O1yel 21 $2AlS oFetoae Sunjeq s1ade(d fleqaseq v
Surmolog ayp Jo Jojd Jeo]-pue-LIS B OB °§ g pUE / SWIqOLJ

eieq Buuniag pue Buiziuzbly L8 NOQILDIS




492 = CHAPTER 8

Frequency

10.

The following histogram shows the frequencies of
hourly pay for a group of students who worked dui-
ing the summer.

700 750 800 850 9.00 950 10.00 10.50 11.00
Hourly Pay (in Dollars)

a. Use the histogram to make a frequency table for
the hourly pay values.

b. How many students worked during the summer?

¢. What were the most frequent hourly pay range
and the least frequent?

d. What percentage of students earned at least
$9.00 per hour?

e, What percentage of students earned between
$8.00 and $10.00?

‘The following histogram shows the number of cen-
timeters of rain during roughly a 2-month period for
a village near the equator in the rain forest.

16

fam
o

Frequency

LI \S I S = o o]

10 11

01 2 3 4 5 6 7 8 0
Number of Centimeters of Rain

a. Use the histogram to make a frequency table for
the number of centimeters of rain.

b. For how many days was rain measured?

¢. On how many days were there at least 3 centime-
ters but less than 4 centimeters of rain?

d. What percentage of days had at least 7 centime-
ters of rain?

e. What percentage of days had at Ieast 1, but less
than 5 centimeters of rain?

Descriptive Statistics—Data and Patterns

11.

12.

Suppose students in a fifth-grade class were asked
to record the number of hours of television they
watch each week, with the following results: 0.5,
29.9,25,25.6,24.3,16.2,28.5, 1,27, 16.8, 17.8,
24.5,24,25.5,26.5,26, 15, 9.5, 14.5, 16, and 16.5.
In order to create a histogram for this data, you will
first need to decide how big to make the measure-
ment classes or bins.

a. If bins have a length of 3, how many bins will be
needed? Create a frequency table using bins of
length 3.

b. If bins have a length of 5, how many bins will be
needed? Create a frequency table using bins of
length 5.

¢, Ifbins have a length of 10, how many bins will
be needed? Create a frequency table using bins
of length 10.

d. Consider the frequency tables from parts (a)
through (¢). Which one, in your opinion, is the
best display of the data? Give a reason for your
choice and create a histogram from the frequency
table of your choice.

Suppose the ages (in years) of the students in a par-
ticular third-grade class are as follows: 8.00, 8.08,
8.10,8.13, 8.15, 8.18, 8.20, 8.23, 8.26, 8.27, 8.28,
8.29, 8.31, 8.32, 8,36, 8.38, 8.45, 8.49, 8.49, 8.50,
8.53, 8.62, 8.74, 8.87, and 8.99. In order to create a
histogram for this data, you will first need to decide
how big to make the measurement classes or bins.

a. Ifbins have a length of 0.5, how many bins will
be needed? Create a frequency table using bins
of length 0.5.

b. If bins have a length of 0.25, how many bins will
be needed? Create a frequency table using bins
of length 0.25.

¢. If bins have a length of 0.10, how many bins will
be needed? Create a frequency table using bins
of length 0.10.

d. Consider the frequency tables from parts (a)
through (c). Which one, in your opinion, is the
best display of the data? Give a reason for your
choice and create a histogram from the frequency
table of your choice.

Problems 13 and 14

A teacher gives an 80-point test to his class, with the fol-
lowing scores: 30, 32, 35, 40, 44, 47, 48, 50, 51, 52, 55,

56, 57, 60, 61, 62, 62, 63, 64, 65, 66, 67, 67,70, 72, 72,
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494 =~ CHAPTER B Descripﬁve Statistics—Data and Patterns

17. a. Complete the following frequency table for the
50 states using the 2002 state health scores.

b. Construct a histogram.
¢. How many states ranked at least 10 percent
above the national average?

18. a. Complete the following frequency table for the
50 states using the 2002 state health scores.

b. Construct a histogram.

¢. What percentage of states ranked below the
national average?

d. Compare the histogram from part (b} to the his-
togram created in the previous problem. Which

size interval best reveals the pattern in the data?

Explain.

Problems 19 and 20

Yellowstone National Park is home to over 500 geysers.
Geysers are hot springs that erupt periodically. old -
Faithful is a geyser that erupts more frequently than
other geysers. However, it is not the largest or most regu-
lar geyser. Park rangers keep a log book of geyser activ-
ity at the Old Faithful Visitors Center. Consider the fol-
lowing Old Faithful eruption-duration data taken for a
3-day period in August 1998 and in August 2003.

Source: www.geyserstudy.org/g_ logs.htm.

19. Consider the eruption data from August 1998.

a. Create a histogram using measurement classes
1:00 to 1:59, 2:00 to 2:59, 3:00 to 3:59, and
4:00 to 4:59.

b. Create a histogram using measurement classes
1:30 to 1:59, 2:00 t0 2:29, .. ., 4:30 to 4:59.

¢. Compare the histograms created in parts () and
(b). Which size interval best reveals the pattern
in the data? Explain.

20, Consider the eruption data from August 2003.
a. Creale a histogram using measurement
classes 1:00 to 1:59, 2:00 to 2:59, 3:00 to 3:39,
4:00 to 4:59, and 5:00 to 5:59.
b. Create a histogram using measurement classes
1:30 to 1:59, 2:00 to 2:29, .. ., 5:00 to 5:29,
¢. Compare the histograms created in parts (a) and
(b). Which size interval best reveals the pattern
in the data? Explain.
d. Compare the “best” histogram from part (c) to
the “best” histogram from part () in problem 19.
Describe the similarities and differences between
the two graphs.
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24.

Average kwh/day

CHAPTER 8  Descriptive Statistics—Data and Patterns

PacifiCorp provides electricity to more than 1.5 mil-
lion customers in the United States. In Oregon,
Washington, Wyoming, and California, PacifiCorp
operates as Pacific Power. The monthly bills Pacific
Power sends its customers include a graph called the
“Energy Usage Comparison Chart”” One such chart
follows. The chart gives the average kilowatt-hours
used per day (kwh/day) for each month. A kilowatt-
hour is a measure of electrical energy, and one
kilowatt-hour is approximately the amount of
energy used by one 100-watt light bulb for 10 hours.

ONDJFMAMJJIASDO
2002 2003

. What was the average kilowatt-houss per day
used by this homeowner during the month of
December 20027

. During what month and year did the homeowner
use an average of 44 kwh/day?

. If there were 29 days in the billing cycle for
October 2003, approximately how many
kilowatt-hours were used during the month
of October?

. In which month was the homeowner’s average
kilowatt-hours per day the greatest?

. The average number of kilowatt-hours used per
day fell from January 2003 through July 2003,
and then suddenly increased. What might be one
possible cause of the increase?

. In 2002, the five most populous nations in the world

were as follows:
China {281 million
India 1050 million
Tnited States 287 million
Indonesia 217 million
Brazil 174 million

Source: Population Reference Bureau.

a. Draw a bar graph to represent this information.

b. Could you create a pie chart with the population
totals? Explain.

26. The Arizona State Legislature established the

Homeless Youth Intervention Program, which began
on January 1, 2000. In June 2003, the homeless
youth population in Arizona had the following com-
position. (Source: www.azchildren.org.) '

45% Anglo

33% Hispanic

12% African American

49, Native American

. Draw a bar graph to represent this information.

. Could you create a pie chart with the youth pop:' _
ulation percentages? Explain.

. According to the Food Marketing Institute, the

average weekly grocery cost per person in the
United States is as follows. Make a bar graph to
illustrate this relationship.

Source: Food Marketing Institute,

28. The Centers for Disease Control and Prevention

reported the use of cigarettes in the year 2002
as follows. Make a bar graph to illustrate this
relationship.

Source: www.cde.gov.
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32. The following line graph displays the world-record
times for the mile run over a 49-year period. The
current world-record holder is Hicham El Guerrouj
of Morocco. His time of 3 minutes and 43.13 sec-

33.

CHAPTER 8  Descriptive Statistics—Data and Patterns

onds was set in 1999 and is unbroken today.

‘World Record Times For the Mile Run

4:.06

4:00 u\

3:48

342 e

3:36 |-

Time in Minutes:Seconds

in 1950, 1970, and 1990.

b. The world-record time for the mile run was re-
duced by how many seconds in the decade from
1950 to 19607 After 1960, how many more years
did it take to achieve the same time reduction &s
in the decade from 1950 to 19607

¢. Describe the trend in the world-record times for
the mile run. Discuss whether this trend can con-

tinue indefinitely.

The approximate number of immigrants admitted to
the United States in each of the years from 1990 to
2002 is given in the following table.

1

o]
(=2
(=3
—

. Estimate the world record time for the mile run

Source: U.S. Immigration and Naturalization Service, Statistical
Yearbook.

d.

34, The per-capita personal income in the United States
from 1991 to 2001, according to the U.S. Depart-
ment of Commerce, is given in the following table.

. Make a line graph to represent these data.

. Identify the year in which the largest increase in
admitted immigrants occurred, compared to the
previous year, and the year in which the largest

decrease occurred.

. Tdentify the time period(s) that experienced sig-
nificant changes in the number of immigrants -

admitted to the United States.
Discuss the trend in the data.

Source:

www.bea.doe.gov.

. Make a line graph to represent these data.
. Identify the year in which the smallest increase

in per-capita income occurred.

. During what time period did per-capita personal

income grow the fastest?

d. Discuss the trend in the data.
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38. The following table shows the main causes of death
for people aged 25 to 40 in the United States in 2001.

Source: Centers for Disease Control and Prevention, Atlanta, GA.

a. Find the percentage of deaths attributed to cach
cause.

b. If each category will be represented by a sector
in a circle, find the degree measure of each sec-
tor. Round to the nearest tenth of a degree.

¢. Construct a pie chart to illustrate the main causes
of death graphically.

39. People are fired for many reasons. According o one
source, the reasons can be broken down as shown in
the following table. Create a pie chart to depict this
data.

Source: Robert Half International, Menlo Park, CA.

41,

42.

43,

40. The American Dietetic Association reported that

children aged & to 12 years old said their top role
models were as follows: mother (23%), father
(17.4%), unsure or no role model (13.2%), and
sports celebrity (8.3%). Create a pie chart to repre-
sent these data. Notice that the percentages provided
do pot add to 100%. Create a {ifth category labeled
“other” for the remaining percentage.

Source: www.eatright.org/Public/index.cfm.

In the year 2000, there were approximately 221.1
million people aged 15 and older in the United
States. Of those, 120.2 million were married; 41
million were widowed, divorced, or separated; and
59.9 million had never been martied. (Source:
www.census.gov.) For each of the following, if the
graph would be an appropriate display for these
data, create the graph. If not, explain why.

a. histogram

b. bar graph

c. line graph

d. pie chart

In a July 2002 report by the U.S. Depariment of
Labor, the average hourly earnings for selected
occupations were as follows: engineers ($32.73),
physicians (851.66), dentists ($35.51), clementary-
school teachers ($30.75), secretaries (314.77),
food-service workers (87.41), and registered nurses
($24.57). (Source: www.bls.gov.) For each of the
following, if the graph would be an appropriate
display for these data, create the graph. If not,
explain why.

a. histogram

b. bar graph

¢. line graph

d. pie chart

The following table gives the mumber of live births
per 1000 people in the United States from January
2002 through December 2002. For each of the
following, if the graph would be an appropriate
display for these data, create the graph. If not,
explain why.
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