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CHAPTER 7 
SUMMARIZING AND DISPLAYING MEASUREMENT DATA 

EXERCISE SOLUTIONS 
 
7.1 a.    3|2 
  3| 
  4| 
  4| 
  5| 
  5|5 
  6|02441 
  6|8 
  7|3 
  7|5659898 
  8|43020 
  8|58 
  9|320 
  9|58 
 
 b. The outlier at 32 is much more apparent. Also, there appears to be a bimodal element, with a set of 

scores in the low 60’s, that was not evident in the stemplot in Figure 7.1. 
 
7.2 a. 32, 66, 78.5, 84.5, 98 
 b. See the Figure below. 

 
 
7.3 This histogram should have the same shape as the stemplot in Figure 7.1.  The picture is skewed to the left 

due to the outlier.  Ignoring the outlier, it is fairly evenly spread out over the range 55 to 98, with some 
clumping in the middle. Depending on how it is drawn, a bimodal shape may be evident. 

 
7.4 Any measurement that is likely to have extreme outliers distorting the mean.  Examples include sales prices 

of used cars, number of people killed in earthquakes of magnitude 4 or higher, salaries at companies with a 
few high-paid executives, and so on. 

 
7.5 Any set in which all five numbers are equal. 
 
7.6 10, 11, 30, 38, 39, 41, 65, 70, 72, 80 
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7.7 Whether or not there are any “outliers” – values more than 1.5 IQRs beyond the quartiles. 
 
7.8 Mean = 25, variance = 125, so standard deviation = 11.18. 
 
7.9 a. 65 
 b. 54, 62.5, 65, 70.5, 78 
 
7.10 a.  See the figure below. You could also draw them to be horizontal instead of vertical. 
 b.  Hours of sleep for males and females are similar except that there are a few males who are outliers 

because they slept so many hours. 
 

7.11 a. Range = $82,879 − $46,596 = $36,283. 
 b. Interquartile range = $66,507 – $56,067 = $10,440. 
 c. Outliers are more than 1.5 interquartile ranges beyond the quartiles, in this case, more than 

(1.5)×$10,440 = $15,660 beyond the quartiles of $56,067 and $66,507. Thus, an outlier at the lower end is 
less than $56,067 – $15,660 = $40,407 and at the upper end is more than $66,507 + $15,660 = $82,167. 
There are no outliers at the lower end. At the upper end, Connecticut ($82,517) and Maryland ($82,879) are 
outliers. 

 d. See the figure below. 
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 e. The histogram is more useful. Both plots capture the outliers and high values in the $80,000s, but the 

histogram illustrates the approximate bell-shape for the remainder of the data. 
 
7.12 a.  Mean would be higher. 
 b.  Median would be higher.  There would be some very young ages pulling the mean down.  In other 

words, the picture would be skewed to the left. 
 c.  Mean would be higher.  There would probably be a few expensive ones, pulling the mean up. 
 d.  The mean and median should be about the same because the heights are likely to be approximately bell-

shaped. 
 e.  The mean and median should be about the same because shoe sizes are not likely to have more extreme 

outliers in one direction than the other. 
 
7.13 a.  Skewed to the right, because the mean is so much higher than the median.  There must be some large 

outliers pulling the mean up. 
 b. The median would be more useful, because half of the users would have lost more and half would have 

lost less than that amount.  The mean is too likely to be distorted by outliers — people who lost much more 
weight than would typically be expected. 

 
7.14 Use any example of a physical measurement—IQ, etc.—for a homogeneous group, such as heights of 21-

year-old women. 
 
7.15 Use any example with high outliers or with numbers tailing off to the right much more slowly than to the 

left.  Most salary measurements are like that because salary cannot fall below zero.  An example would be 
current salaries of last year's graduates from this college. 

 
7.16 Use any example likely to have two clusters of values.  For example, temperature at noon in Buffalo 

recorded for one year. 
 
7.17 Examples include measurements where the numbers have no meaning, or measurements where there are 

only a few possible values.  Example: area code of telephone numbers for students in your class. 
 
7.18 Adult male heights in the United States tend to be clustered around the average, which is 70 inches, or 5 

feet 10 inches.  Some men are taller and some are shorter, but the farther you move from the average the 
fewer men have that height.  In fact, the average amount by which men differ from the mean of 70 inches is 
about 3 inches. 

 
7.19 We would expect about half of the values below the mean and half above because of the bell-shape.  
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Therefore, a range of 50 would imply that the minimum is about 25 points below the mean, or about 45, 
and the maximum is about 25 points above, or about 95. 

 
7.20 a. One relatively small sample in which it's useful to see the individual values, and information about 

shape, outliers and so on is desired. 
 b. One moderate to large sample in which there are too many values for a stemplot, but information about 

shape, outliers, and so on is desired. 
 c. Data representing two or more groups, for which a comparison is desired, such as male and female hours 

of sleep. 
 
7.21 The range would be more heavily influenced.  The quartiles do not utilize the magnitude of the lower and 

upper fourth of the data, so an outlier would not have an impact on the quartiles. 
 
7.22 The standard deviation is 16 so the variance is 162 = 256. 
 
7.23 A stemplot shows the actual data.  A histogram can be used for data sets that are too large to allow 

construction of a stemplot. 
 
7.24 This requires individual answers. 
 
7.25 Temperatures for the entire year are more likely to be bimodal because there will be clusters of warm 

temperatures in the summer and cold ones in the winter. 
 
7.26 There is no one correct answer to this question.  The reasoning is the most important feature; it should 

show understanding of the measures in question. 
 
7.27 a.  The figure should have a longer line extending from the upper quartile than from the lower quartile, and 

the box should be wider for the upper half than for the lower half. 
 b.  Figure 7.9 on page 135 (hours of sleep) is an example, except that it has 2 outliers. 
 c.  The following four lengths should all be equal: the two whiskers (between the ends of the lines and the 

ends of the box) and the two halves of the box. 
 
7.28 a. See the figure below. 

   
 b. The values are clearly skewed to the right. The median and below covers no range at all for women, and 

a very narrow range for men. 
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 c. The mean would be higher because of the large outliers. 
 
7.29 a. For males, the five-number summary is 0, 0, 4.5, 15, 55. The minimum, maximum and lower quartile are 

the same as for the whole class, but the median and upper quartile are higher, indicating that for males, 
more of the heavy drinkers sit in the back of the class than in the front or middle. 

 b. For females, the five-number summary is 0, 0, 2, 10, 17.5. The minimum, maximum and lower quartile 
are the same as for the whole class, but the median and upper quartile are higher, indicating that for females 
also, more of the heavy drinkers sit in the back of the class than in the front or middle. 

 c. and d.  
Males 

  0|00000001334 
  0|5 
  1|0004 
  1|55 
  2|0 
  2| 
  3|0 
  3| 
  4| 
  4|5 
  5| 
  5|5 

Females 
  0|000001 
  0|22 
  0|44 
  0| 
  0| 
  1|0 
  1|2 
  1|5 
  1|7 
 
 

  It is clear in both cases that the values are skewed to the right. 
 
7.30 Mean is 10.91, median is 4.5. Median is a better representation. 
 
7.31 For males, the IQR is 15, so outliers are values more than 22.5 beyond the quartiles. There are no outliers at 

the lower end. At the upper end, outliers are more than 15+22.5 = 37.5, so there are two outliers, 45 and 55 
alcoholic drinks per week. For females, the IQR is 10, so outliers are values more than 15 beyond the 
quartiles and there are no outliers. 

 
7.32 Not necessarily. Normal rainfall is quite variable and the statement about “Normal to October 28” rainfall 

actually refers to average rainfall. To know if 0.36 inches was abnormally low, we would need to know 
something about the variability from year to year. 

 
7.33 News story 1: Rainfall in 2001 was 14.5 inches, well within the normal range. In fact, in about one out of 

five years, the area receives less than 13.5 inches of rain. So, even though the average amount is 19 inches 
a year, there is nothing unusual about receiving less rain in any given year. 

 News story 2: Rainfall in 2001 was only 14.5 inches, well below the normal rainfall for the area of 19 
inches. Scientists aren’t sure what caused us to have a drought this year. 

 
7.34 In questions 7 and 9, the mean is much higher than the median. Therefore, it is likely that there were some 

high outliers. The report writers probably understood that in those circumstances, the mean would not be an 
accurate reflection of the middle of the data. 

 
7.35 a. Organic: 0, 0.2, 0.2, 0.4, 1.3; conventional: 0, 0.5, 1.4, 3.4, 8.3 
 b. See the figure below. The malathion values are much more spread out for the conventional group than 

for the organic group. The median is much lower for the organic group, as are all of the other summary 
measures except the minimum, which is 0 for both groups of children. 
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 c. The mean is higher than the median in both cases because the values are strongly skewed to the right, 

and thus the high values are pulling the mean higher. 
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NOTES ABOUT THE MINI-PROJECTS FOR CHAPTER 7 
 
Mini-Project 7.1  
The purpose of this mini-project is to start with a set of numbers and bring meaning to them through useful 
summaries.  The summaries provided should give the reader as much information as he or she would get by closely 
studying the data.  Be sure all features of the data are covered, including some form of average or typical value, 
variability and shape if appropriate.  Any outliers should also be discussed. 
 
Mini-Project 7.2  
The main purpose of this mini-project is to notice that something as simple as your own pulse has variability, some 
of which can be explained by events and some of which cannot.  Be sure the stemplot has enough branches (three is 
not enough) and that the written assessment includes features of average, variability, shape and possible outliers. 
 


