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How this document should be used:  

This document has been designed to be suitable for both web based and face-to-face teaching. The text 
has been made to be as interactive as possible with exercises, Multiple Choice Questions (MCQs) and 
web based exercises.  

If you are using this document as part of a web-based course you are urged to use the online discussion 
board to discuss the issues raised in this document and share your solutions with other students. 

This document is part of a series see: 
http://www.robin-beaumont.co.uk/virtualclassroom/contents.htm  

Who this document is aimed at:  

This document is aimed at those people who want to learn more about statistics in a practical way. It is 
the third in the series.  

 

I hope you enjoy working through this document.     

Robin Beaumont  
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1 Before you start 

Prerequisites 

This document assumes that you have worked through the previous documents; 'Data' and 'Finding the 
centre'. You can find copies of these at: 

http://www.robin-beaumont.co.uk/virtualclassroom/contents.htm  

A list of the specific skills and knowledge you should already possess can be found in the learning 
outcomes section of the above documents. I would also suggest that you work through the Multiple 
Choice Questions (MCQs) section of those documents to make sure you do understand the learning 
outcomes. 

You do not require any particular resources such as computer programs to work through this document, 
however you might find it helpful if you have access to a statistical program or even a spreadsheet 
programme such as Excel. 

2 Learning Outcomes 

This document aims to provide you with the following skills and information. After you have completed it 
you should come back to these points, ticking off those with which you feel happy. 

 

Learning outcome  Tick 
box  

Be aware of the history of graphical techniques in statistics.   

Be aware of Edward Tuftes work concerning the aesthetic aspects of graphs.    

Be able to evaluate the correct use of a bar chart.  

Be able to evaluate the correct use of a Histogram.  

Be able to interpret a Stem and Leaf diagram.  

Be able to interpret a boxplot and understand its relationship to a histogram along with the 
assessment of symmetry / Skewness. 

 

Understand the Frequency Distribution concept.  

Be able to recognise the Normal, Negative Exponential and Uniform distributions.  

Be able to verbally describe a frequency distribution in terms of its symmetry, and its similarity 
to one of the above distributions. 

 

Be able to interpret scatter charts.  

Be able to interpret line charts.  

Be aware of Chernoff faces.  
 

 

mailto:robin@organplayers.co.uk
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3 Introduction 

The assertion that a picture says a thousand words is plainly evident 
every time the budget forecasts are produced on the television. 
However only in the last decade or so has it been possible to use 
computer applications with ease to produce the graphs that are 
discussed below and nowadays it couldn't be simpler. In this 
document we will just consider a few of the many varieties of graphical 
representation of data available. Never be afraid of experimenting in 
SPSS under the 'charts' menu option, or Excel. 

One should not forget that when we are discussing graphical 
techniques the issue of aesthetics comes into play, and the most 
important person to read when considering this issue is Edward Tufte 
who has so far produced three beautiful books. You can learn more 
about him at http://www.edwardtufte.com/tufte/index   

3.1 Some historical examples 
The use of graphical techniques to display data is not a new idea there being many examples of graphical 
techniques well before the 20th century. An excellent web site produced by Micheal Friendly and Daniel 
Denis at http://datavis.ca/milestones/  provide a historical review from the very first graphics (circa 6200 
bc until the present). Three important people in the past few centuries include Charles Joseph Minard 
(1791-1870),  William Playfair (1759 - 1823) http://en.wikipedia.org/wiki/William_Playfair and Florence 
Nightingale http://www.agnesscott.edu/lriddle/women/nightpiechart.htm  and 
http://en.wikipedia.org/wiki/Pie_chart  

For a graphical example close to home from the early 20th century look opposite at the chart showing the 
breakdown of previous occupations held by women bus 
conductors in London (UK) for the week ending 10 November 
1916. 

The final example is by William Playfair (1759-1823) where he 
shows three time series--- weekly wages (of a "good mechanic"), 
prices (of a quarter of wheat), and reigns of British monarchs.  For 
a discuss of this see 
http://www.math.yorku.ca/SCS/Gallery/missed.html#playfair 

 

We will now move back into the present and discuss the most 
common types of graph in use today. 

 

Exercise 1  

Spend about 10 minutes having a look at some of the above web 
sites I have mentioned. 

  

 Domestic Servants 152 = 8.93%  

 No Occupation 152 = 8.93%  

 Miscellaneous 143 = 8.40%  

 Tailoresses & Dressmakers 117 = 6.87%  

 Waitresses 106 = 6.22%  

 Shop Assistants 86 = 5.05%  

 Munitions 60 = 3.53%  

 Clerks & Cashiers 57 = 3.35%  

 Packers & Sorters 36 = 2.12%  

 Nurses 22 = 1.29% 

 Laundry 20 = 1.18%  

 Post Office 10 = .59%  

 Conductors 7 = .41%  

 Business Manageresses = 43.13% 

 Total 1702 = 100. % 

From: http://photos.ltmcollection.org/ 

mailto:robin@organplayers.co.uk
http://www.edwardtufte.com/tufte/index
http://datavis.ca/milestones/
http://en.wikipedia.org/wiki/William_Playfair
http://www.agnesscott.edu/lriddle/women/nightpiechart.htm
http://en.wikipedia.org/wiki/Pie_chart
http://www.math.yorku.ca/SCS/Gallery/missed.html#playfair
http://www.edwardtufte.com/tufte/books_vdqi
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4 The Bar Chart 

A bar chart provides summary details for nominal measurement data. In other words, it tells us how many 
(frequency / count) there are in each category. An example is given below: 

Important things to note are; the fact that the 
ordering of the categories on the x axis is 
arbitrary and the only information that can be 
obtained from the bar chart is the 'count' for 
each category. The ordering of the category 
is immaterial. 

You can show multiple categories in a single 
bar chart by either clustering or stacking the 
bars. For example you might want to see the 
shoe colours for both males and females. You 

can even make each column represent 100% for the various contributions.  These three bar chart sub-
types are shown in the screen shot 
opposite. 

 

 

 

 

 

 

4.1 Inappropriate use 
of bar charts 

Unfortunately, even a thing as simple as a bar chart can be misused and we will consider an example 
now. As stated above a bar chart should only be used for nominal data. To demonstrate why this is so 
consider what would happen if we used a bar chart to display the sports scientists ages given in the table 
below (Ratio scale data). The resultant bar chart below suggests that there is no gap between the two 28 
yr. olds and the 33 yr. old, similarly the gap between the first two bars is half of that between the following 
two bars. This lack of a scale on the horizontal axis (the x axis) makes the bar chart a potentially 
dangerous way of presenting data other than nominal scale data. 

 

Only use a Bar Chart for Nominal 
data. 

Bar Chart

AGE

33.0028.0026.0022.0020.0019.00

F
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5

4

3

2

1

0

Name Age 

Anderson Louise 28 

Armstrong Martin 28 

Bell Steven 22 

Booth James 20 

Brannigan Daniel 20 

Breckenridge Andrew 19 

Cairns Chris 33 

Carter Mark 26 

Cowan Andrew 20 

Crowther Jake 19 

Daglish Clare 19 

Dale Micheal 19 

Deconink Chris 20 

1
3

7 8

1

0

2

4

6

8

10

blue black white brown yellow

Shoe colours of sports scientists (n=20)

Un-equal gaps between 

bars i.e. 19 to 20 is 
different to 28 to 33 
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AGE

32.530.027.525.022.520.0

Histogram
F

re
q
u
e
n
c
y

10

8

6

4

2

0

Std. Dev = 4.63  

Mean = 22.5

N = 13.00

5 The Histogram 

Now we have considered the graphing of nominal scale data it is sensible to move on to the other scale 
types, and this is were the Histogram is of importance. In contrast to a bar chart a histogram possesses a 
x axis which is divided into regular intervals called classes, in other words it has a scale. The range of 
scores within each class (= class width) can be set in SPSS or alternatively you can just accept the 
default. You can also specify if you want to have the boundary values for the class or the mid values 
displayed. Both options are described next. 

Mid class display option This option displays the middle value for the class. The easiest way to find out 

which values are included in each class is to subtract any mid class value from the next one up (e.g. 22.5 
- 20.0 = 2.5). This gives the class width (e.g. 2.5). To find out where a particular class begins divide the 
class width by 2 (e.g. 2.5/5 = 1.25) then subtract this value from the particular class mid class value you 
are interested in ( for the mid class value of 22.5: 22.5 - 1.25 = 21.25 lower class boundary). 

Boundary class values display option This option displays the lower and upper boundaries for each of 

the classes. From the above calculations the boundaries for the classes fall between values given in the 
original data set (e.g. ages = 21 or 22 but class boundary is 21.25). This is deliberate as it ensures each 
of the values always only falls easily into one class.  

Histogram -> X axis possesses a scale 

5.1 Number of classes 
There is no standard recommendation as to the number of classes one should have in a Histogram. 
However in terms of ease of interpretation often more than 10 confuses. Remember the purpose of the 
Histogram as with any graphical technique is to enhance understanding. Often Statistical programs are 
rather old fashioned when it comes to graphical output and a textual version of the histogram it provided 
and this will be described next. 

6 Stem and Leaf 

The stem and leaf is similar to the histogram turned on its side. However, it provides the value of each 
observation. This means that you can easily see the exactly the original 
data values. Considering the stem and leaf diagram opposite SPSS 
has divided up the data into rows each representing 5 years in contrast 
to 2.5 years for the histogram. Each observation is divided into two 
parts the 'stem' which consists of the leading digit or digits and the 'leaf' 
which consists of the trailing digit. For example, the value 33 has a 
stem of 3 and a leaf of 3. Take some time looking at the diagram below 
and make sure you understand it! 

Occasionally the stem and leaf can have additional letters, such as f (fours) and t (threes) besides the * 
(zero to four) and (six to 9) between the stem and leaf. These letters further subdivide the stems if there 
are an excessive number of scores within a particular band. Similarly if there is a wide range of scores or 
/ and the scores are large one or more of the last or more digits may possibly be ignored. 

 Frequency    Stem &  Leaf 

     4.00        1 .  9999 

     5.00        2 *  00002 

     3.00        2 .  688 

     1.00        3 *  3 

 

 Stem width:     10.00 

 Each leaf:       1 case(s) 

 

 

 
 

AGE 

Sports scientists Distribution of ages 

10 

8 

6 

4 

2 

0 
18.0 - 

20.7 
20.7 - 

23.3 
23.3 - 

26.0   
26.6 
28.7 

28.7 - 

31.3 
31.3 - 
34.0 
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7 Boxplot 

The boxplot is a relatively new addition to graphical techniques which l find very useful.   

What does this mean? The various parts of the boxplot 
relate to values in the data when they are ordered from 
largest to smallest. The thick line in the centre is the 
median this is the value of the middle score when they 
are ordered. The bottom of the box is the value of the 
score which includes 25 percent of the ordered scores 
beneath it (25th percentile). Similarly the top of the 

shaded box represents the value of the score where 75 
percent of the ordered scores lie (75th percentile). 

The range between the 25th and 75th percentile, which 
represents the height of the shaded box, is called the 
interquartile range. The 'whiskers' represent the 

largest and smallest values (not seen in this example) which are not 'exceptional observations'. 

SPSS can also show two types of exceptional observations: 

Outliers shown by a '0' represent values that are more than 1.5 box lengths from the 25th / 75th 

percentile. 

Extremes shown by a '*' which represent values 

that are more than 3 box-lengths from 25th / 75th 
percentile.  

SPSS also supplies the case number beside each 
of the exceptional observations which allows 
checking of these exception observations.  You 
never know you may have entered the data 
incorrectly! 

The value following the n at the bottom of the 

boxplot  gives the number of observations (cases). 

 

 

 

 

 

7.1 Uses of the Boxplot to 

identify Symmetry and 
Skewness 

From the above description the Boxplot therefore give 
us information about both the: 

Centre and Spread of the scores. 

You can think of the Boxplot as an alternative to the 
histogram by turning it on its side. 

 

 

 

 

 

  

 
13N =

AGE
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  The Boxplot 

* 

O 

* 

O 

Values more than 3 box-lengths 

from 25th percentile (extremes) 

Values more than 1.5  box-lengths 

from 25th percentile (outliers) 

Smallest observed value that isn't outlier 

25th Percentile 

Median 

75th Percentile 

Largest observed value that isn't outlier 

Values more than 1.5  box-lengths 

from 75th percentile (outliers) 

Values more than 3 box-lengths 

from 75th percentile (extremes) 

 
50% of 

values 
within this 

box 

 

Chest measurements of 5738 Scottish Military men 
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Referring back to the document 'Finding the Centre' where we discussed Symmetrical and Skewed 
datasets, the Boxplot offers a graphical technique of easily identifying these datasets. The easiest way to 
do this is to consider each characteristic of the boxplot in turn. This has been done in the table below: 

Characteristic Meaning 

Median in centre of box + whiskers 
equal length 

Median = The value of the middle score 
when they are ordered from smallest to 
largest (ranked). Scores are symmetrical 
and possibly normal (more about this 
latter). 

Median closer to bottom of box scores positively skewed 

Median closer to top of box scores negatively skewed 

Extreme scores Data entry errors? Exceptional scores. 
suggests investigation 

 

Using the above information we can evaluate the skewness/ symmetry of datasets as well as the 
possibility of data entry errors. Lets take an example.The following series of boxplots shows the number 
of days a particular General Practitioner (GP) used a computer system called Prodigy produced by seven 
different suppliers. We can see immediately that the median is around once a day. Furthermore two of the 
suppliers (2, and 6) have 50% of their samples using the system up to nearly twice a day. There also 
appears to be exceptional GPs who have used the system up to 6 or 8 times a day, It would probably be 

wise to inspect the data 
concerning these GPs as it 
may have been entered 
incorrectly.  

Concerning skewness all 
samples except supplier 3 
appear to have positively 
skewed datasets. Indicated 
by the median line being 
towards the bottom of the 
box.   

 

 

Taken from: http://www.robin-
beaumont.co.uk/virtualclassroom/cha

p13/report1.pdf  

 

Mean 

Median 

Mode Mean 

Median 

Mode 

Mean 
Median 
Mode 

+skewness - skewness Symmetrical 

 

119 56 29 33 17 189 102 Number of GPs 

Supplier ID recoded 

7.00 6.00 5.00 4.00 3.00 2.00 1.00 

10 

8 

4 

2 

0 

No. of 

uses 

per day 

per GP 

Number of times a day, on average, each GP used Prodigy (accepted Prodigy 

choice or selected / entered own choice) 
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Exercise 2 

The following four boxplots provide summary information from four datasets. Please answer the following 
multiple choice questions (MCQs). 

 

1. Which sample has the highest median (one correct answer)? 

a. Sample1 
b. Sample2 
c. Sample3 
d. Sample4 
e. None of them 

 
2. Which sample has a median value of 2 (one correct answer)? 

a. Sample1 
b. Sample2 
c. Sample3 
d. Sample4 
e. None of them 

 

3. Which sample has outliers with low scores (one correct answer)? 

a. Sample1 
b. Sample2 
c. Sample3 
d. Sample4 
e. None of them 

 

4. Which sample has outliers with high scores (one correct answer)? 

a. Sample1 
b. Sample2 
c. Sample3 
d. Sample4 
e. None of them 

 

5. Which sample has 50% of its scores which do not overlap the other sets of scores to a great extent 
(one correct answer)? 

a. Sample1 
b. Sample2 
c. Sample3 
d. Sample4 

 

 

sample4 sample3 sample2 sample1 

12 

10 

8 

6 

4 

2 

0 

15 

14 

23 

24 

22 
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To understand further why the boxplot and histogram, as well as other types of graphic, are such useful 
tools it is necessary to know something above frequency distributions. So we will now take a short detour.  

8 Frequency Distributions 

The term frequency is another name for count. That is the number of occurrences for one, or a range or 
values that a variable takes in a data set. Count and frequency are often used interchangeably. A 

frequency of four would mean four occurrences in a particular data set of a particular value or range of 
values depending on the variable being considered. For example in the histogram of the sports students 
ages the age range of 19 to 21 years has a frequency of 8. Similarly, in the bar chart the shoe colour = 
brown has a frequency of 8. 

A distribution refers to the shape usually formed from the frequencies for each value, or range of values, 
a variable has taken in a particular data set (hence frequency distribution). Throughout the rest of 

these handouts frequency distribution and distribution will be used interchangeably. Clearly it is 
necessary to be able to order the frequencies to be able to produce a distribution which indicates that it is 

necessary for the measurement scale to be at least ordinal. Given these characteristics, both the 
histograms, and the stem and leaf plots described so far provide us with satisfactory method of 
presenting the frequency distributions for the set of scores collected from out sport scientists, as shown 
on the bottom of page 7. 

For various reasons it is desirable to be able to compare the frequency distribution obtained from a 
particular dataset (i.e. our set of ages for sports scientists etc.) to that of several standard frequency 

distributions. You will find below several of these 
standard frequency distributions along with their names. 
Do not worry at this time about the values on the various 
X and Y axes we are just interested in the shape at the 
moment.  

 

 

 

 

from http://www.le.ac.uk/bl/gat/virtualfc/Stats/normal.htm  

Interactive example at: http://www.stattucino.com/berrie/dsl/index.html  

 
 

 

 

 

 

 

 

 

from 

http://www.itl.nist.gov/div898/handbook/eda/section3/eda
3667.htm 

interactive example: 
http://mathworld.wolfram.com/ExponentialFunction.ht

ml  
 

  

Negative Exponential distribution 

Some Normal distributions 'bell shaped' 
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Measurement 

Uniform distribution 
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Exercise 3 

The following histograms represent four different datasets. Study them carefully before answering the 
questions on the following page. 
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1. Which one of the charts suggests that the data form a uniform distribution (one correct answer)?  

a. Chart 1 
b. Chart 2 
c. Chart 3 
d. Chart 4 

 

2. Which one of the charts suggests that the data form a normal distribution (one correct answer)?  

a. Chart 1 
b. Chart 2 
c. Chart 3 
d. Chart 4 

 

3. Which two of the charts suggests that the data form a negative exponential distribution (one correct 
answer)? 

a. Chart 1 and 2 
b. Chart 2 and 3 
c. Chart 3 and 4 
d. Chart 3 and 1 

 

 

8.1 Developing a vocabulary to describe distributions 
The concept of the frequency distribution is so important that datasets are often described in terms of 
which one they most look like and it is important that you develop this facility. 

One of the most important aspects is to be able to say if you feel that a particular set of values for a 
variable follows a normal distribution. This is so important that most statistical programs provide a 

method of drawing a normal distribution curve on top of the histogram of the actual data to help you make 
up your mind. For example taking Adolph Quetelets (1796 - 1874) chest measurements of Scottish 
soldiers the statistical program SPSS draws a normal distribution curve on top of our data as shown 

below indicating that the scores clearly 
do follow a normal distribution. You 
may now be realising why this is such 
an important distribution. 

Besides being able to use terms to 
suggest what type of distribution the 
scores follow we may additionally say 
that they lean to the left (positively 
skewed) or right (negatively skewed). 

While we have discussed these terms 
before you could also say that the 
distribution of scores may be 
excessively peeked (leptokurtic) or 
flattened (platykurtic) both these last 

terms referring to types of kurtosis. 
Thus we might say we have a 
negatively skewed normal distribution 
or excessively leptokurtic normal 
distribution etc. 

So now we have a number of terms to 
be able to describe a particular 
frequency distribution. 

Just out of interest, besides the ‘normal 
curve’ Quetelet is also famous for 
developing the Body Mass Index (BMI), 

which he called the Quetelet index. http://www-history.mcs.st-andrews.ac.uk/Biographies/Quetelet.html. 

The normal distribution curve was originally discovered by Carl Fredrich Gauss and is therefore also called 

the Gaussian Curve which he discovered when plotting the position of astronomical bodies. In his honour 
the German 10 Mark bill has his face (and curves) on it.   
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Looking once again at the frequency distribution, 
that is the histogram, of the ages of our sports 
students it would appear that this data set is 
certainly not normally distributed. In fact the 
frequency distribution appears to resemble the 
negative exponential to a far greater extent. This 
would seem reasonable given the fact that most 
people start a degree at the age of 18 years, are 
unable to start it earlier, and as they grow older 
are less lightly to undertake full time courses.  

Although we have just 'eyeballed' the distribution 
of the sample data to see which type of 
distribution it most clearly resembles there exists 
all sorts of techniques (both graphical and 
numerical) to assess the sample data distribution 
obtained against known ones and some of these 

techniques will be discussed latter in the course. 

8.2 Why worry about trying to identify the distribution? 
The reason for this desire to be able to describe our dataset in terms of a recognised frequency 
distribution is because it allows us to decide which particular standard statistical technique can be applied 
to your dataset, if any, to allow us to answer certain questions about it. Often statisticians transform data 
to fit one of the standard distributions shown above to facilitate this process. 

9 Scatter diagrams 

So far we have concentrated on investigating the characteristics of a single variable from our dataset. 
However, the relationship between two or more variables is often of interest to us as well. For example, 
social class and Intelligence, mental illness and deprivation, and smoking and lung cancer are all 
examples of situations where two variables are considered together. 

A particular graphical way of assessing how two variables relate to each is to draw a scatter diagram, 
which we will now look at. 

The example below is of the number of infectious disease outbreaks that occurred in boarding schools 
over a five year period compared to the size of the school. The data has been taken from a classic book 
"Principles of medical statistics" by Bradford Hill 1937 

What can we say about the scatter diagram. Firstly both axes possess a scale 
therefore interval or ratio variables are usually used, although you may decide to 
use ordinal data sometimes. Secondly, it provides a way of instantly seeing any 
type of relationship between the two variables. For example in the scatter 
diagram below it is clear that Infections go up as the boarding school population 

increases. 
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Various enhancements have been made to the scatter diagram over the years, SPSS now allows you to 
specify if you want markers on a scatter plot to increase in size or colour intensity if more than one item 
has the same value.  

 

 

 

 

 

 

 

 

 

 

 

 

 

10 Line charts 

A very similar chart to the scatter plot is the line chart. Excels chart wizard offers a rather ambiguous 
description when it provides you with advice about 
when to use it.  

The term category is misleading as what it is really 
referring to is something that has order, at least I 
feel that it should do so. For example, You may 
collect data on stress levels for subjects in a 
number of different situations and represent each 
situation as a category along the y axis. 

Should you represent these as points on a line 
chart or as separate bars in a bar chart. I would 
argue that if there is some type of ordering for the 
categories along the Y axis it is sensible to use the 
line chart. The danger is that the ordering is a 
made up aspect of the data, for example you may 
decide to just order the data so that it shows a 
progression from the least stressful to most 
stressful situation. I feel this is fine if you 
represented the data in a Bar chart but I feel that it 
is not appropriate in a Line chart. However, having 
said that, it may seem excessively pedantic to 
consider this issue.  

Exercise 4 

What influences our personalities more situations or traits? 

Draw the following data, representing stress levels in three subjects, in both a clustered bar chart and a 
line chart. Give your reasons which, if either, you feel to be the most appropriate.   

 

 

 

In lectures Coffee with Friends In Stats class Watching a horror film Reading Dickens 

a 8 7 18 14 6 

b 3 2 16 4 2 

c 7 17 8 7 

Situations 

Person 

8 
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Psychologists spend much time attempting to decide to what extent various aspects of our personality are 
stable (such personality characteristics are called traits) in contrast to those characteristics, which vary 
across situations. Consider the following four three questions. 

a) What would the graph look like if the level of stress a person felt was determined solely by their 
personality traits (i.e. was not dependent upon the situation)? 

b) What would the graph look like if the level of stress a person felt was determined solely by the 
situation the were in? 

c) What would the graph look like if the level of stress a person felt was determined by a 
combination of their personality traits and the situations they are in? 

d) Which one of the above represents graph from the data? 
 

 

 

11 Chernoff faces 

We have now covered some of the types of graphics you will come across some of which you may find 
useful in analysing your data. However, there are many more types of graphical techniqus, some of which 
we will discuss at the appropriate time. But I would now like to end by demonstrating some or the more 
bizarre types of graphics that people have developed and continue to use. 

This is a type of icon plot, in other words a icon is used to provide information about the data, in this case 
it is a cartoon face. Most Chernoff faces allow you to connect them to around ten variables each of which 
can have a number of values. For example, you might link your variable temperature to the pupil or eye 
size where larger values would cause the pupil to dilate or the eye size to increase.  

 

 

 

The above information was taken from both http://www.statsoft.com/textbook/glosi.html where you can 
see additional examples of icon plots, and also http://www.bradandkathy.com/software/faces-old.html 
where you can download an apple Mac Cernoff face screen saver. 

 

Exercise 4 

Go to http://hesketh.com/schampeo/projects/Faces/interactive.html and experiment with manipulating the 
various face parameters.  Do you think it is a useful visual tool for helping you interpret data? 
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12 Summary 

In this chapter I have provided an introduction to some of the graphic techniques available to help analyse 
data, along the way discussing the pitfalls for the unwary, for example describing how the simple bar 
chart can be used inappropriately.   

Two classic books which include descriptions of how graphics are used incorrectly are Darrell Huffs, How 
to lie with Statistics (1954 but still in print) and W.J.Reichmann's Use and Abuse of Statistics (1961 also 
still in print). A more recent publication, Gerald Everett Jones's How to lie with Charts (2000) is more up to 
date but lacks many of the insights found in the two classic books.   

Now remember to go back to the learning outcomes at the beginning of this document and see how much 
you have learnt. 
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