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Overview

● The main principles of Data Visualization

● Attractive and Functional

● The Art of Insight



Alberto Cairo

The functional art: An Introduction to Information 
Graphics and Visualization  (Alberto Cairo - 2013)

The Truthful Art: Data, Charts, and Maps for 
Communication (Alberto Cairo - 2016)

http://www.thefunctionalart.com/
http://www.thefunctionalart.com/
http://www.thefunctionalart.com/p/the-truthful-art-book.html
http://www.thefunctionalart.com/p/the-truthful-art-book.html


The Main Principles of 
Data Visualization



● A graphical representation of abstract data (numbers, 

texts, geographic, time, …)

● An instrument for analysis, communication, and 

understanding exploiting the human vision system

What visualisation is



Visualization System

Our vision system is faster at decoding images than texts.



Visualization System

Exploiting the large band channel of HVS it’s possible 
● to gain large amount of information at once
● to extract meaning and see patterns and trends in a 

data set

Find the 
hidden 
leopard



Visualization System

So publishing information with graphics makes it possible 
● to gain information in a more accessible, simple and 

comprehensive way  
● to obtain both a wider view and a more detailed view 

of the information

● to gain insight



Visual encoding



2012 Ukraninian Election - 

An important Ukraninian Parliamentary Election 
took place on 28 October 2012

I guess none of you understand Ukrainian but ...

Party of Regions (pro Russia) 
                         Vs 
Fatherland Party (pro Europe)



Map of 2012 Ukranian Election 
Results



The Ukraine is completely divided:

● The Western part votes for the 
pro-Europe party.

● The Eastern part votes for the 
pro-Russian party.

This pattern would not be easily 
visible just by looking at the 
dataset.

What do you understand?



Misconception in visualising Data

‘Only great designers can create 
visualisations’ such as NyT Team, Washington Post, Boston Globe 

(naturally they are a big team, are the reference)

Making visualisations depends on thinking visually, not on 
a computer, so:
● Start with a sketch of an idea for visualising a story 

(don’t start with a tool such as Tableau, Excel, Google Fusion, ...)
● If the visualisation does not work on paper, you are 

easily able to start a new one.



Sketch out your idea



Misconception in visualising Data

‘Infographics is about designing cool 
pictures’ 

● Creating something attractive will attract readers.

● After attracting readers, you also need to deliver 

something useful

● Give a context to understand



Give the context

It’s really frustrating don’t understand



Language comunities on twitter
Language 
communities of 
Twitter – Eric 
Fischer – 
FlowingData:

http://flowingdata.com/2011/10/27/language-communities-of-twitter/
http://flowingdata.com/2011/10/27/language-communities-of-twitter/
http://flowingdata.com/2011/10/27/language-communities-of-twitter/


Language comunities on twitter

When looking at a visualisation, try to read it and extract 
meaning from it.
● Most countries show that the main language used in 

their country is their own.

● It shows expected information, which is not insightful. 

Rather than the general trends, the exceptions are 
more useful.



Shneiderman’s Mantra

How to understand and visualise large quantities of data?

“Overview first, zoom and filter, then 
details-on-demand”

The Weather 
Wheel
by WebVisLab

http://wafi.iit.cnr.it/webvis/lab/preview.php?gist_id=237736ac9efb417abd854c2048f5b3ed
http://wafi.iit.cnr.it/webvis/lab/


Summary of main principles of DV

DV creation doesn’t  require software
● Think visually
● Sketch first

DV can’t be only attractive
● make readable with the context
● give overview then details

Provides insight into the data
● It’s not just transforming data into visual forms
● The visual form has to reveal hidden facts



A great visualization



1. Functional The shape of the graphic is adapted to the 
questions the visualisation should help answer.

2. Beautiful/Attractive/Aesthetic level  If it is not 
attractive, readers won’t stop to read and interact with 
it. Attention-Grabbing is 50% of the work.

3. Insightful Revealing hidden facts that are unexpected 
or surprising or extremely important. 

4. Enlightening The information that the visualisation 
reveals changes the perception of the reader. 

The 4 features that define a great 
visualisation



Attractive & Functional
choosing the best graphic form



Try to objectively guess the best 
graphic form

1. Think about the AUDIENCE and the publication 
that you are working for 
a. teenagers or serious people

2. Think of the questions your graphic should help 
answer
a. I love maps so I will use maps forever

3. Can you understand the graphic without reading 
every single number? The goal of visualising data is to 
provide rapid access to trends and patterns in the data 
without having to read the data. 



Data Vis. Classification

 What is the question?
- comparison
- relationship
- distribution 
- composition

Then select the chart 

Read the data visualization catalogue

https://www.data-to-viz.com/
http://www.datavizcatalogue.com/


http://extremepresentation.typepad.com/blog/files/choosing_a_good_chart.pdf




Target: accurate comparison 
between some numbers



Sample: accurate comparison

La scelta del grafico dipende dalla 
domanda: 
● andamento dei prezzi
● differenza prezzi in estate?



Target: overview of trend



Sample: overview of italian migration

I paesi in rosso sono le origini delle persone che emigrano in Italia
I paesi in verde sono le destinazioni degli italiani che emigrano



Accurate comparison with numbers



Generic vs Accurate Comparison 



Analyse graphic published

After making the graphic attractive, you need to make 

it functional

● What are you supposed to do with the graphic?
● What questions are supposed to be answered?

Example - Banking on the World Bank – extract from GOOD 
Magazine - The Donating countries

https://www.good.is/infographics/transparency-auditing-the-world-bank#open


Top Donating Countries



Comments

User question: What is the ranking of countries by aid 
given? I want to see who gave more money?
If you want to know the answer you need to memorize the 
numbers and put in a rank.
Other question: Who has been the most generous?
● This overview is incomplete, a variable is missing to 

make the comparison between the countries complete.
● You need to provide the amount given per capita per 

country.
The eventual goal of the graphic seems to be to locate the 
different countries. Is it important?



Rule

A designer needs to anticipate the readers’ questions 

and facilitate what their needs are. 



Improve an existing graphic

1. Extract the numbers from the graphic
2. Think of the questions do you want to answer
3. Redesign the graphic
4. Make more than one visualisation for your dataset

 



1-Extract the data

You can use a spreadsheet
● Excel spreadsheet

● Google Fusion Tables

● OpenOffice Calc

● Google spreadsheet

http://office.microsoft.com/en-us/excel/
https://support.google.com/fusiontables/answer/2571232
http://www.openoffice.org/product/calc.html
https://www.google.com/sheets/about/


2-Think about the question

● Add the population of the countries to get relative 
values for comparison.

● Divide the total amount of money by the population to 
get the amount per capita per country.

● Compare the money given to GDP (Gross domestic 
product), to get a percentage of the total GDP given.

● In which country did the amount of money given 
change the most between 2008 and 2009?

● Calculate the difference in percentage in 2008 and 2009.



3-Redesign the graphic

● The original graphic is attractive but needs to be made 
functional:

● Make a sketch of how to redesign the graphic.
○ The first slope graph shows the amount given in 

absolute terms.
■ Slope graphs are used to represent change over 

time.
○ The second slope graph shows the amount in 

relative terms.
● The original graphic can be used if it has a purpose.

○ A flow map of where the money given goes to.



3-Redesign the graphic



4 Make more than one graphic

bar chart with 2 items 2008,2009
pie chart for where the money goes



Topic: World population

● World Population Clock
● World Population by Country   - The Guardian (Simon 

Rogers)
● World population since 1950 – Época Magazine (Alberto 

Cairo)

http://www.worldometers.info/world-population/
http://www.theguardian.com/news/datablog/2011/may/06/world-population-country-un
http://revistaepoca.globo.com/Revista/Epoca/0,,EMI238256-17445,00.html


Bubble Map with time slider



Ranking Table with filters



Line Chart



Line Chart - India, China, Nigeria



Summary for choosing the best 
graphic form

● To represent your data, think about what questions 

you want readers to answer. 

● Based on the questions, you can choose the most 

suitable type of chart. 

● If you have multiple questions you can also think about 

having more than one chart



Samples http://truth-and-beauty.net/

Il Sole 24 ore: Qualità della vita 2019, confronto tra i capoluoghi di provincia

http://truth-and-beauty.net/
http://www.oecdbetterlifeindex.org
https://lab24.ilsole24ore.com/qualita-della-vita/


The Art of Insight
insightful & enlightening



Insight (intuition,discernment,penetration,...)

● Insight is the discovery of unexpected or relevant 
information in any data set.

● A visualisation is created to give readers access and 
insight to data that they would otherwise not have.

● Many infographics lack context, meaning that they are 
not very insightful or relevant.
○ (e.g. 2000 mobile phones stolen every day)

● A number on its own is meaningless, it becomes 
relevant in context.

http://www.dailymail.co.uk/news/article-2747294/Call-alarm-2-000-mobiles-stolen-day-iPhone-target.html


Insight (intuition,discernment,penetration,...)

● Many infographics lack context, meaning that they are 
not very insightful or relevant.

● A number on its own is meaningless, it becomes 
relevant in context.

Call for alarm: 2,000 mobiles stolen every day 

http://www.dailymail.co.uk/news/article-2747294/Call-alarm-2-000-mobiles-stolen-day-iPhone-target.html


Create the context

There were 742000 victims of mobile phone theft in 
England and Wales during 2012 and 2013, according to the 
Crime Survey for England and Wales

742000/2=371000 yearly
371000/365 = 1016 daily

Uk Population = 65m
UK Mobile Phones = 83m

4,4% mobile phones stolen

http://www.worldometers.info/world-population/uk-population/
https://en.wikipedia.org/wiki/List_of_countries_by_number_of_mobile_phones_in_use


What is the point of your graphic? 
Of your Story?

If something stands out, highlight that bit of 

data.
Example - Homicides in the District – Washington Post
● The graphic is an interactive graphic of homicides in 

Washington D.C.

● It also offers an extra feature to explore some of the 

main trends found in the data. 

● This serves as an entry point into the data. 

http://apps.washingtonpost.com/investigative/homicides/


Highlights



Annotation

Interesting highlights in the data that you can explore are 
called ‘Annotations’. The feature used to access these 
highlights is called the ‘Annotation layer’.
You have three layers:
1. The visual representation of the data.
2. The navigation layer where readers can explore the 

data in interactive graphics.
3. The annotation layer where you highlight the 

revealing or interesting data points. 
Write a proper headline, a short introduction, and explain 
the context of the data for the graphic. 



Example

A Chicago Divided by Killings – The New York Times

● The first two layers consist of a map of homicides in the 

city of Chicago, with an overlay of the racial majority in 

each area.

● The third layer highlights some of the districts where 

exceptions or extremes can be found.

● An introduction to the graphic helps the reader to 

understand the data.

http://www.nytimes.com/interactive/2013/01/02/us/chicago-killings.html?_r=0


Structuring your infographic as a 
story

If a visualisation can be structured as a story, the 
information is often more easily understood.

Example - Brazil’s Demographic Opportunity (PDF) – The 
Functional Art – Alberto Cairo
● The graphic is based on the 2010 census data on 

Brazil.
● The first part shows the increase and decrease in 

population in the different regions.
● The second layer added context: comparing census 

data with fertility rates.

http://datajournalismcourse.net/download/M5S3-BrazilFertility.php




Example

The story: The consequences of the current fertility rate in 
Brazil.
● Main graphic: Brazil’s population has grown from 2000 

to 2010
● Line graph: Fertility rates per country
● Third and fourth graph: Brazil’s population growth will 

decrease and the population will grow older
● Final part: How Brazil can transform the population 

challenge into an opportunity



Enlightening (illuminate, open someone's eyes)

● Graphics can change a reader’s mind in relation to 

certain important issues.

● Preconceived ideas and how visualisations can confirm 

the preconceived idea. 

○ “Private schools are better than public schools”.

○ “The immigrants are invading Italy”



Public Private

The Enem school ranking – Época magazine 
Bars representing 27 states, representing 100% of the 
schools in that state, but positioned according to the 
percentage of schools scoring above and below 
average

http://revistaepoca.globo.com/diagrama/noticia/2011/09/confira-media-e-o-ranking-das-escolas-na-prova-do-enem-2010.html

