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CHAPTER 9 
PLOTS, GRAPHS AND PICTURES 

EXERCISE SOLUTIONS 
 
9.1 a. Pie chart, bar graph or pictogram. 
 b. Stemplot, histogram or boxplot. 
 c. Bar graph. 
 d. Scatter plot or line graph across time (if time is one). 
 
9.2 The misleading pictogram should have realistic looking houses, so that the house with height of 100 has 

twice the width of the house with height of 50 and four times the area.  The one that is not misleading 
should have distorted pictures of all but one of the houses.  For instance, if the one with height of 25 is 
drawn realistically then the other two will be very tall and thin. 

 
9.3 a. There are 93 words of which 41 (44%) are words of 1 to 3 letters, 24 (26%) are words of 4 or 5 letters 

and 28 (30%) are 6 or more letters.  The pie chart should have three segments, reflecting those percentages. 
 c. The bar graph should have six bars.  They should be arranged in pairs, displaying words of 1 to 3 letters 

for each writer, then 4 or 5 letters for each writer, then 6 or more letters.  The heights should be relative 
frequencies rather than absolute frequencies because the total number of words are different for the two 
writers. 

 e. The pie charts are better for getting a picture of how the individual writer uses words, whereas the bar 
graph is better for comparison. 

 
9.4 a. There are a couple of things you can do to emphasize the distinction. Probably the most important is to 

group the parents, teachers and students in 3 adjacent bars, then have a gap, and group the professors and 
employers in adjacent bars. Use only the percentages who answered "yes." 

 b. Some ways to mask the differences are to mix up the groups and include bars for both "yes" and "no" 
next to each other. This would create the effect of having ten bars, with high and low heights intermingled. 

 
9.5 The problem is that the years on the horizontal axis are not evenly spaced.  (They reflect when prices 

changed.)  If redrawn correctly the increases over the years are less even.  (To be truly accurate, there 
should be immediate jumps at the times the prices changed, rather than showing gradual change.) 

 
9.6 The graph can be drawn in two ways.  You can either display all six categories for 1960 first, followed by 

1980 then 1990.  Or you can display all three years together for "Father and mother" followed by all three 
years together for "Mother only" and so on.  The graph should include the source of the data, the axes 
should be clearly labeled and there should be a descriptive title for the picture. 

 
9.7 There are many features that could be mentioned.  Here are some.  The picture is labeled well and the 

message is clear.  The source is given as a textbook, so the original source is missing.  The most obvious 
problem is that neither of the axes starts at zero, so the reader would have to be careful to notice that.  No 
information is provided about how many golfers were included, so it is hard to know how accurate the 
percentages are in terms of representing all golfers. 

 
9.8 a. The first picture should have violent crimes on the vertical axis and year on the horizontal axis.  Violent 

crime should start just below the lowest value in the data set, about 1.25.  The second picture, to minimize 
the effect, could be done one of two ways.  One would be to start the vertical axis at 0.  The other would be 
to plot violent crime/population instead of just violent crime.  In other words, plot the rate rather than the 
actual values.  In both pictures, be sure to make the years evenly spaced in time, even though data for 1984 
isn't available.  

 b. The problem is that the population has increased over the years, so in raw numbers we would expect 
violent crime to increase, if the rate stayed the same.  It would be misleading to infer that violent crime 
increased over the years without mentioning that population also increased. 

 c. It is more sensible to plot the rate of violent crime compared to the population.  If the plot is done that 
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way, it is clear that crime has not increased as much as it appeared in the first picture.  
 
9.9 This differs by individual. 
 
9.10 a. The pie chart should have four segments, with about 46% labeled as Type A, 8% as Type B, 4% as Type 

AB and 43% as Type O.  (Notice that the total is 101% due to rounding; adjust the picture accordingly.) 
 b. Draw a bar graph with 16 bars.  There are a number of ways to do the grouping of the bars.  If you want 

to compare Caucasian Americans with African Americans you would picture them side by side for each of 
the eight blood types.  If you wanted to compare Rh+ with Rh-, you would picture them side by side for 
each of the eight groups of blood type by race.  There are other possibilities as well. 

 
9.11 Differs by individual. 
 
9.12 In general, not starting at zero allows changes to be seen more readily, while starting at zero emphasizes the 

actual magnitude of the measurements. 
 
9.13 The pie chart should have six segments, with almost a third of it labeled as “sibling” then equal parts of 

almost a fifth each labeled as “child” and “not related” and the remaining parts almost equal, with 13% 
labeled as “parent,” 11% as “spouse” and 8% as “other relative.” 

 
9.14 a. The graph should show four sets of bars, similar to Figure 9.2 on page 164. However, in this case, the 

heights of the bars are increasing over time for each gender. The bar for women is always shorter than the 
one for men. 

 b. Figure 9.2 illustrates that the gap in the percent of males and females in the work force is closing. The 
figure in part a illustrates that the numbers of workers are increasing for both men and women, and shows 
what those numbers are. 

 
9.15 The graph has a major problem – the vertical axis is not labeled. 
 
9.16 a. It’s a bar graph. 
 b. In all four time periods, there were fewest incidents with no impairment, and the most incidents with the 

combination of sleep deprivation and alcohol. The number of incidents with either one of those alone was 
similar for all time periods, with the order of the two changing back and forth. After 30 minutes there were 
a large number of incidents for the combined condition. 

 
9.17 a. It’s a line graph across time. 
 b. After about 40 minutes, the self-reported leveled off at a very similar value for all three impairment 

conditions. Sleepiness increased even in the control condition, but always remained below all of the other 
conditions. 
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NOTES ABOUT THE MINI-PROJECTS FOR CHAPTER 9 

 
Mini-Project 9.1   
There are a number of ways to present categorical data, and the purpose of this project is to illustrate their use in an 
interesting context.  If there is just one categorical variable, a pie chart may be most useful, although a pictogram 
may also be informative.  For two variables a bar graph or pictogram is probably most useful.  Be sure the picture is 
well labeled, including a source for the data and a title for the picture. 
 
Mini-Project 9.2   
A scatter plot is probably the most useful picture here.  Make sure the axes are well labeled and evenly spaced and 
that the picture itself is labeled.  The discussion should include mention of how much variability exists in each one 
of the measurements, whether or not there are any unusual individuals (outliers on one or both variables) and 
whether or not a discernible relationship exists between the two measurements. 
 
Mini-Project 9.3   
The line graph should be well-labeled, including a source and title.  The axes should be labeled and have constant 
units.  A decision should be made about whether or not to start the labeling of the vertical axis at zero, and an 
explanation of that feature should be included in the discussion. 
 


