
Statistics

Class 2: Analysis of univariate data: 

graphics for qualitative data 

Recommended reading:

This page in Wikipedia explains how to mislead with different

graphics.

https://en.wikipedia.org/wiki/Misleading_graph


Example

SAMPLE: UC3M students

VARIABLE: Preferred Political Party

OBJECTIVE: Classification and representation of information

Statistics

PP PP PP

PP PSOE PSOE

PSOE PP PP

Podemos PP Cs

Cs Cs Podemos

Other Cs Cs

PSOE Podemos PSOE
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Cs Other PP
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Podemos PSOE Other
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Podemos PP Podemos

Partido político preferido



The frequency table

Statistics

Political Party
Absolute 

frequency (n)

Relative

frequency (f)

PP 19 0.30

PSOE 13 0.21

Podemos 12 0.19

Cs 11 0.17

Other 8 0.13

Total 63 1.00

= 19/63

12 Podemos voters in 

the sample

= 19 + 13 + … + 8



The pie chart

Statistics



When should we use a pie chart?

Statistics

Dichotomous or polytomous data with few categories

Q18 In the last 12 months have you received a fraudulent text message or email?



When shouldn’t we use a pie chart?

Statistics

Quantitative data: the distance between values isn’t represented

Ordinal data: the sense of order is lost

The percentages are 

correct but …



When shouldn’t we use a pie chart?

Statistics

Quantitative data: the distance between values isn’t represented

Ordinal data: the sense of order is lost

Very much against

next to very much in 

favor?



When we shouldn’t use a pie chart

Statistics

Nominal data with lots of categories

Makes me feel like I’ve

done too many drugs! 



Stupid pie charts

Statistics

Diagrams in 3d

It looks like there are more 

“don’t knows” than “against”. 

In reality the proportions are 

the same.  



Stupid pie charts

Statistics

Fox News: Trump’s

preferred news

channel!



Stupid pie charts

Statistics

Fox News again!



The bar chart

Statistics

Use with qualitative (or discrete) data.   

With ordinal data it is important to preserve the sense of order.



Lying with bar charts

Statistics



Pictograms

PP PSOE Podemos Cs Otros

The area of the graph is proportional to the frequency.

Statistics



Lying with pictgrams

Statistics

People see areas

and not just heights!



Statistics

Word clouds are a 

type of pictogram

used to illustrate the

frequency of certain

words in a text.

Word clouds

What are the advantages and disadvantages of Word clouds?

https://www.visioncritical.com/pros-and-cons-word-clouds-visualizations/


Exercise

Statistics

Crimes committed in Chicago

between 5/11/2009 and

5/12/2009.

Draw an appropriate graph of these

data

Type of crime Nº

Petty theft 5996

Assault 5059

Damages 3866

Narcotics 3134

Robbery 2289

Aggression 1641

Others 1802

Chicago crime database

http://chicago.everyblock.com/crime/


Exercise

Final grades in a Statistics course:

CLASS Nº Students

No presentado 17

Suspenso 16

Aprobado 29

Notable 24

Sobresaliente 2

Statistics

Is the variable nominal or ordinal?

What percentage of the students

didn’t pass?

What would be a good graphic for

these data?



Exercise

The 40 students in a statistics class rate their lecturer from 1 (boring) to 5

(fantastic). The following table shows the partial results of the survey.

Complete the table.

Statistics

Evaluation Absolute Frequency Relative Frequency

1 0,05

2

3 5

4 9

5 19

TOTAL



Exercise

The results reveal that Britons would prefer David Cameron to be in

charge than Theresa May, with 28% plumping for the former and 22% the

latter in a head to head. Nevertheless, 41% of Brits answered “neither”

and a further 9% “don’t know”.

Briefly comment on the above graphic.

Statistics

YouGov survey

https://yougov.co.uk/news/2018/07/27/britons-would-rather-have-david-cameron-prime-mini/


Exercise

Statistics

The pie chart reflects the formation

of the Canadian Parliament in 

2005. Comment briefly on the

graph and any possible

alternatives.



Exercise

Statistics

The graphic indicates life

expectancy in 2007 in the

different continents.  

Comment briefly on the

suitability of the graph and 

any posible alternatives.


