
STAT 110 CHAPTER 12 SOLUTIONS

12.4. The median income is the income that splits US households in 1/2. That is, 1/2 of
the US households have incomes that are below this value and 1/2 of the US households have
incomes that are above it.

12.9. (a) We made the stemplot for the miles per gallon data in Exercise 11.8:

# Enter data

mpg = c(22,15,26,26,27,27,33,27,30,31,35,26,25,22,31,28,27,24,24,16,27,25,26,

23,26,26,18,26,33,27,26)

# Make stemplot

stem(mpg,scale=0.5)

This gives

> stem(mpg,scale=0.5)

The decimal point is 1 digit(s) to the right of the |

1 | 568

2 | 22344

2 | 55666666667777778

3 | 01133

3 | 5

(b) Here is the the five-number summary for these data:

> quantile(mpg,type=2)

0% 25% 50% 75% 100%

15 24 26 27 35

Cars whose MPG are less than or equal to 24 (the first quartile Q1) are in the bottom quarter.
These are the Acura RL (22), Bentley Azure (15), Jaguar XJ (22), Lexus GS460 (24), Lincoln
Town Car (24), Maybach 57 (16), Mercedes-Benz E550 (23), and Rolls Royce Phantom (18).
(c) The stemplot reveals that the shape of the distribution of MPG is approximately symmet-
ric. The five-number summary does not give us this type of information about the shape.

12.12. We made the stemplot for the hot dog calories data in Exercise 11.15:

# Enter data

calories = c(173,191,182,190,172,147,146,139,175,136,179,153,107,195,135,140,138)

# Make stemplot

stem(calories,scale=2)

This gives

> stem(calories,scale=2)
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The decimal point is 1 digit(s) to the right of the |

10 | 7

11 |

12 |

13 | 5689

14 | 067

15 | 3

16 |

17 | 2359

18 | 2

19 | 015

Here is the the five-number summary for these data:

> quantile(calories,type=2)

0% 25% 50% 75% 100%

107 139 153 179 195

The stemplot reveals that the shape of the distribution of calories is somewhat irregular; there
are two groupings of hot dogs−those that have high calories and those that have lower calories.
There is also a brand with calories at 107. The five-number numerical summary does not reveal
any information about the shape of the distribution. Question: Using the 1.5(IQR) rule, is
the 107 calorie hot dog an outlier?

12.16. I prepared a histogram and a boxplot for the immigrant data, shown on the next
page. I used the following R code to prepare these graphs:

# Enter data

immigrants = c(60.4,997.9,95.3,227.3,21.6,992.6,204.2,102.0,7.0,158.6,316.8,49.6,

274.2,19.7,253.3,32.9,4.5,86.2,23.4,459.9,11.7,186.4,444.9,134.9,73.0,268.4)

# Make histogram (use interval size 100)

bins = seq(0,1000,100)

hist(immigrants,breaks = bins,xlab="Number of immigrants (in 1000s)",

ylab="Count",main="",col="lightblue")

# Make boxplot (identify outliers)

boxplot(immigrants,range=1.5,xlab="",

ylab="Number of immigrants (in 1000s)",col="lightblue")

We see that the distribution of the number of legal immigrants is skewed to the right, with two
states that are noticeable outliers (New York and Florida).

Because the distribution is skewed with outliers, we should not use the mean and standard
deviation to numerically describe “center” and “spread.” Their values would be distorted by
the outliers.
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Instead, let’s compute the five-number summary and use the median and IQR.

> quantile(immigrants,type=2)

0% 25% 50% 75% 100%

4.50 32.90 118.45 268.40 997.90

The median number of immigrants is 118.45 (in thousands, so this is 118,450). The interquartile
range IQR is 268.40 − 32.90 = 235.5. The middle 50% of the distribution falls between 32.90
and 268.40; i.e., between 32,900 and 268,400 immigrants.

12.25. The authors want you to calculate the mean x and the standard deviation s “by hand”
here. We will go through these details.

(a) The sum of the observations is∑
x = 5.6 + 5.2 + 4.6 + 4.9 + 5.7 + 6.4 = 32.4

Therefore,

x =

∑
x

10
=

32.4

6
= 5.4.

The mean blood phosphate level is 5.4 mg/dl.
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(b) To find the standard deviation, we will reproduce the calculations and table as in the notes:

Individual Observation Squared distance from the mean

1 5.6 (5.6− 5.4)2 = (0.2)2 = 0.04
2 5.2 (5.2− 5.4)2 = (−0.2)2 = 0.04
3 4.6 (4.6− 5.4)2 = (−0.8)2 = 0.64
4 4.9 (4.9− 5.4)2 = (−0.5)2 = 0.25
5 5.7 (5.7− 5.4)2 = (0.3)2 = 0.09
6 6.4 (6.4− 5.4)2 = (1.0)2 = 1.0∑

(x− x)2 = 2.06

Therefore,

s =

√∑
(x− x)2

n− 1
=

√
2.06

5
=
√

0.412 ≈ 0.64.

The standard deviation is 0.64 mg/dl.
(c) Instead of using a calculator, let’s use R instead:

> blood.phosphate.level = c(5.6,5.2,4.6,4.9,5.7,6.4)

> mean(blood.phosphate.level)

[1] 5.4

> sd(blood.phosphate.level)

[1] 0.6418723

These agree with our hand calculations, as they should.

12.31. (a) If every employee is given a $1000 raise, then the mean and median will both
increase by $1000. The mean and median are both measures of the center of a distribution. If
everyone’s salary increases by $1000, then the distribution of salaries will shift to the right by
$1000.
(b) The IQR will not change. The distribution of salaries will shift to the right by $1000, but
the distance between the quartiles will remain the same.
(c) The standard deviation s will not change. The distribution of salaries will shift to the right
by $1000, but the variability in the distribution will remain the same.
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