31 Misleading Graphs and Statistics

It is a well known fact that statistics can be misleading. They are often used
to prove a point, and can easily be twisted in favour of that point! The pur-
pose of this section is to learn how to recognize common statisitcal deception
so that to avoid being mislead.

Bad Sampling
When you use a sample to represent a larger group, you must make sure that
the people in the sample are fairly representative of the larger group.

Example 31.1
Decide whether a mall is a good place to find a sample for a survey about
the amount of allowance received by people ages 10 to 15.

Solution.

The mall is probably not a representative place to find a fair sample of peo-
ple in this age range. Taking a sample at the mall might not represent fairly
those people who receive a small allowance, or nonem

Misleading Graphs

Good graphs are extremely powerful tools for displaying large quantities of
complex data; they help turn the realms of information available today into
knowledge. But, unfortunately, some graphs deceive or mislead. This may
happen because the designer chooses to give readers the impression of better
performance or results than is actually the situation. In other cases, the per-
son who prepares the graph may want to be accurate and honest, but may
mislead the reader by a poor choice of a graph form or poor graph construc-
tion.

The following things are important to consider when looking at a graph:

Title

Labels on both axes of a line or bar chart and on all sections of a pie chart
Source of the data

Key to a pictograph

Uniform size of a symbol in a pictograph

Scale: Does it start with zero? If not, is there a break shown

Scale: Are the numbers equally spaced?
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Scaling and Axis Manipulation

A graph can be altered by changing the scale of the graph. For example,
data in the two graphs of Figure 31.1 are identical, but scaling of the Y-axis
changes the impression of the magnitude of differences.
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Figure 31.1

Example 31.2
Why does the bar chart below misleading? How should the information be

represented?
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Solution.
The bar chart indicates that house prices have tripled in one year. The scale

of vertical must start at 0 and that’s not the case. A less misleading graph
would look like the one in Figure 31.2. This gives a much more accurate
picture of what has happened.




Ayerage
house 80000

price (£) a5 000
70000
60000 -
50000
40000 -
30000 -
20 000
10000

1988 1988
Year

Figure 31.2

Example 31.3
What is wrong with the information represented on this graph?
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Solution.

Although the vertical scale starts at 0, it does not go up in even steps. This
distorts the graph, and makes it look as though the biggest jump is between
1 and 2 rather than 3 and 4. Also, there are no labels on the axes so we have
no idea what this graph represents! W

Three Dimensional Effects

Example 31.4
What is wrong with this 3D bar chart?




Solution.

This 3D bar chart might look very attractive, but it is also very misleading.
There is no scale on the vertical axis, and because of the perspective it looks
as though the sales for 1995 were far greater than those for any other year.
In fact they were identical to those for 1997. It would be much better to
draw a 2D bar chart like the one shown in Figure 31.3 with the appropriate
labelling on each axis:
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Figure 31.3

Deceptive Pictographs

Example 31.5
What is wrong with this pictogram showing the number of people who own
different types of pets?
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Solution.

On this pictogram there isn’t a category for those people who do not own a

pet. The pictures are different sizes and it appears that more people own a

horse than any other animal.
An improvement would be to redraw the pictogram with each of the animals
the same size and aligned with one another as shown in Figure 31.4.
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Figure 31.4

Example 31.6
A survey was conducted to determine what food would be served at the
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French club party. Explain how the graph misrepresents the data.
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Solution.
The percents on the circle graph do not sum to 100.m

Example 31.7

The number of graduates from a community college for the years 1999 through
2003 is given in the following table:

Year 1999 2000 2001 2002 2003
# of Graduates 140 180 200 210 160

The figure below shows the line graphs of the same data but with different
scales. Comment on that.
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Solution.

The two graphs do not convey the same message. In Figure (b) the spac-
ing of the years on the horizontal axis is more spread out and that for the
numbers on the vertical axis is more condensed than Figure (a). A college
administrator might use a graph like Figure (b) to convince people that the
college was not in serious enrollment trouble.m

Practice Problems

Problem 31.1

Jenny averaged 70 on her quizzes during the first part of the quarter and 80
on her quizzes during the second part of the quarter. When she found out
that her final average for the quarter was not 75, she went to argue with her
teacher. Give a possible explanation for Jenny’s misunderstanding.

Problem 31.2

Suppose the following circle graphs are used to illustrate the fact that the
number of elementary teaching majors at teachers’ colleges has doubled be-
tween 1993 and 2003, while the percent of male elementary teaching majors
has stayed the same. What is misleading about the way the graphs are con-
structed?

400 Elementary Teaching 800 Elementary Teaching
Majors Majors

15% Males = ‘-._ Males

85V Females

85% Females

1993 2003

Problem 31.3
What is wrong with the following line graph?
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Problem 31.4

Doug’s Dog Food Company wanted to impress the public with the magnitude
of the company’s growth. Sales of Doug’s Dog Food had doubled from 2002
to 2003, so the company displayed the following graph, in which the radius
of the base and the height of the 2003 can are double those of the 2002 can.
What does the graph really show with respect to the growth of the company?

2002 2003
Doug's Dof Food Sales

Problem 31.5
What’s wrong with the following graph?
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Problem 31.6
Refer to the following pictograph:

Drivers in Fatal
Accident

Ms McNulty claims that on the basis of this information, we can conclude
that men are worse drivers than women. Discuss whether you can reach
that conclusion from the pictograph or you need more information. If more
information is needed, what would you like to know?

Problem 31.7
Larry and Marc took the same courses last quarter. Each bet that he would
receive the better grades. Their courses and grades are as follows:

Course Larry’s Grades Marc’s Grades
Math(4 credits) A C
Chemistry(4 credits) A C
English(3 credits) B B
Psychology(3 credits) C A
Tennis(1 credit) C A



Marc claimed that the results constituted a tie, since both received 2 A’s,
1 B, and 2 C’s. Larry said that he won the bet because he had the higher
GPA for the quarter. Who is correct?(Allow 4 points for A, 3 points for B,
2 points for C, 1 point for D, and 0 point for F.)

Problem 31.8
Oil prices went up 20% one year and 30% the next. Is it true that over the
two years, prices went up 50%7?

Problem 31.9
True or false? My rent went down 10% last year and then rose 20% this year.
Over the two years my rent went up by 10%.

Problem 31.10
Which graph could be used to indicate a greater decrease in the price of

gasoline? Explain.
Graph B

Price for a Gallon of Gasoline
Graph A (adjusted for inflation)
Price for a Gallon of Gaseline
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