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Data Visualisation
Introduction

Topics

In the following theory section we will guide you through the following topics:
 Intro

Why visualise?

« Classifications of Visualisations

* Visualisation process

The topics covered in this section are meant to give an general overview of data
visualisation and are by no means exhaustive lists or examples.
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Data Visualisation
History of Visualisation
Charles Minard’s graph of Napoleon’s invasion

Drawn in 1869 one of the most cited examples of statistical graphics occurred when
Charles Minard mapped Napoleon’s invasion of Russia. The map depicted the size of the
army as well as the path of Napoleon’s retreat from Moscow — and tied that information
to temperature and time scales for a more in-depth understanding of the event.
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Data Visualisation
History of Visualisation

John Snow’s cholera map

In 1854 doctor John Snow used a
map to chart the cases of cholera in
London’s Soho  district. He
identified that the cases where
clustered around water pumps and
thus determined that the disease
was spread through the water

supply.

Snow's ground breaking study was \_}
a major event in the history of *

public health and geography. It is
regarded as the founding event of =
the science of epidemiology.
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Introduction to Data Visualisation

“* Why visualise?

Data visualisation workshop - Excel November 2016
PWC 7



Data Visualisation
Why visualise?

What is it?

Data visualisation helps the end user to understand and get insights on the
visualised data. Visualisation focuses on techniques to present data in a visual
way in order to facilitate the discovery and understanding of underlying
patterns, whether it’s done for research, science or for decision makers, in order

to:
. :
2 S
Display Analyse Communicate
Plots, trends, timelines, Develop and asses hypotheses Share and persuade
etc. Discover errors in data Collaborate
Find patterns
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Data Visualisation
Why visualise?

Advantages

Data visualisation takes advantage of the human brain’s highly evolved
visual system. Our visual cognitive abilities mean we can quickly
recognise patterns in an image.

Visualisation takes advantage of this ability to
identify, explore, interpret and understand patterns within large datasets.

This is becoming increasingly important as the amount of data involved in every
profession is growing exponentially by the day.
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Data Visualisation
Why visualise?

To Display

There are a multitude of ways available to display data according to the needs of
each circumstance.

Bar Charts Scatter Plots Spark Lines Box Plots
Tree Maps Line Graphs Bullet Graphs Heat Maps
Pie Charts Flow Charts Org Charts etc.

Whether we seek to aid analysis of the data or simply to inform the viewer,
all of the above help us display data in a visual manner.
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Data Visualisation
Why visualise?

To Analyse
The outcome of the above charts and graphs helps us detect:
« Trends
 Anomalies
 Correlations
 Patterns

and eventually make:

. Decisions

Data visualisation workshop - Excel November 2016
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Data Visualisation
Why visualise?

To Analyse

If you need to find something buried inside 1,000,000,000 of data points

* Would you rather read through the data or visualise it?
« What if you don’t even know what you are looking for? @
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Data Visualisation
Why visualise?

To Analyse

A well-designed dashboard allows decision makers to analyse massive
datasets at a glance
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Data Visualisation
Why visualise?

To Communicate

» The right visualisation can emphasize key points, provide context and
engage the audience.

» Great speakers use visualisations to support their ideas and make them
memorable.

« Sometimes the visualisation communicates all the information on its
own.

Data visualisation workshop - Excel
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Data Visualisation
Why visualise?

Reasons We Visualise By Francesco D’Orazio

Francesco D’Orazio, a visualisation expert, gives a few convincing reasons why
visualisation is necessary to exploit the value of data:

« Visualisation acts as an external memory, allowing us to take into account a greater
number of variables and conduct reasoning on them.

« It allows us to objectify abstract information with shapes and colors to more
easily compare and classify large amounts of data.

» Visualisation is perfect for providing context and narrative to data, thus allowing
us to grasp a holistic view of a problem, not just a fraction of it.

« Visualisation allows us to represent process, thus we can incorporate time in spatial
terms and depict transformative processes in a visual way.

Presentation by Francesco d’Orazio:

http://www.slideshare.net/Facegroup/10-reasons-why-we-visualise-data?from action=save
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Introduction to Data Visualisation

¢ Classification of Visualisations
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Data Visualisation
Classification of visualisations

Categorisation by Andy Kirk

Andy Kirk, a data visualisation specialist who has grown to become a guru of
the field proposes a categorisation of visualisations based on the intended
function of the visualisation, namely:

@ Exploratory
@ Explanatory
Exhibitory

However it is important to remember that often visualisations fall into more
than one of these categories.

Data visualisation workshop - Excel November 2016
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Data Visualisation
Classification of visualisations

Exploratory visualisation

Exploratory visualisation is used when there is a big amount of data and we are
unsure of the information hidden within it. In order to get a sense of
what is hidden in the data we use a visual medium to help identify its features
such as patterns, trends and outliers.

Exploration is better to start at a high level of granularity. After detecting points
of interest, one may dig deeper to detect detalils.

Example:

Britain’s Diet: http://britains-diet.labs.theodi.org/?es p=1350056

Data visualisation workshop - Excel November 2016
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Data Visualisation
Classification of visualisations

Exploratory visualisation
Line Graphs

All offal other than liver

Comed beef, canned or sliced
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Data Visualisation
Classification of visualisations

Explanatory visualisation

Explanatory visualisation is used when we already know what is in the data and
need to convey and explain an insight to someone else, such as a decision maker
or the general public.

Examples:

Syrian Conflict:
http://www.slate.com/blogs/the slatest/2015/10/06/syrian conflict relationships explained.html

Vaccination effects: https://www.theguardian.com/society/ng-interactive/2015/feb/05/-sp-watch-
how-measles-outbreak-spreads-when-kids-get-vaccinated

Data visualisation workshop - Excel November 2016
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Data Visualisation
Classification of visualisations

Explanatory visualisation

Infographic

Syrian
Government

Syrian
Government

Syrian Rebels

ISIS

Jabhat al-
Nusra

Kurds

U.S. and
Allies

Iraq

Iran and
Hezbollah

Russia

Saudi Arabia,
Gulf States

Turkey
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Data Visualisation

Classification of visualisations

Explanatory visualisation

Simulation

. vaccinated %= susceptible @ vaccinated but susceptible . infected @ contact with an infected person

NOT PROTECTED

10.0% vax rate

NOT PROTECTED

74.4% vax rate, similar to
Island County, WA
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Data Visualisation
Classification of visualisations

Explanatory visualisation
Map + Relations
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Data Visualisation
Classification of visualisations

Exhibitory visualisation

Exhibitory visualisation is simply the displaying of data. It may be the case in
communication scenarios or in times where simply displaying the information
tells a story on its own.

Examples:

NatGeo offshore wind: htip://www.nationalgeographic.com/climate-change/carbon-free-
world/index.html?source=carbon-free-america#map/offshoreWind/GRC

World Languages: hitp://www.densitydesign.org/ddfs13/afterbabylon/

Data visualisation workshop - Excel November 2016
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Data Visualisation
Classification of visualisations

Exhibitory visualisation
Map

ONSHORE WIND OFFSHORE WIND RESIDENTIAL ROOFTOP PV CopeRcLL 0y CSP PLANTS WAVE DEVICE HYDRO PLANT TURBINE GEO PLANT

Solar Plant
*89%

Brazil could produce 42% of
its energy by 2050 by using
Solar Plant
>
Brazil
2204% =
=
=
=
\
*0%
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Data Visualisation
Classification of visualisations

Exhibitory visualisation
Map + Relations

LANGUAGES' LOANWORDS

14.680 exchange words among languages

LEGENDA -

Mandarin | Spanish English Hindi Portuguese Bengali Russian Japanese | Javanese | German
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Introduction to Data Visualisation

¢ Visualisation Process
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Data Visualisation
Visualisation process

Stages of the visualisation process

In order to end up with a satisfying result in data visualisation, it is important
to follow a step-by-step process. There are four main stages of this process:

1. Question formulation
2, Data preparation
3. Considering the medium

4. Development of a visual representation

Data visualisation workshop - Excel November 2016
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Data Visualisation
Visualisation process

Question Formulation

When creating a visualisation, the first step should always be to clearly state
the question to be answered.

By being conscious of the answer we need,
we can more effectively choose the data
required to answer it.

A common mistake is to dive head first into
all the available data and end up losing the
initial goal and over-complicating a rather
simple process.

Data visualisation workshop - Excel November 2016
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Data Visualisation
Visualisation process

Data Preparation

In this step we ensure that we have all the data we need and the way we
need it. It is often the case that the most time consuming step of a visualisation
project is preparing the data to be used. Preparing the data involves, among
others, ensuring the required:

e Accessibilit
’ ¢ K
o Yo o ‘

« Validity <

W ©
* Accuracy ? f

t \ N
« Relevancy | [ . L
Xt & m ining

 Format data
» Consistency yE X
* Granularity “
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Data Visualisation
Visualisation process

Considering the Medium

Another thing to consider before moving on to create a wonderful visualisation,
one must consider the medium that will be used to display it. A couple of
examples could be:

« Willit be print or digital?

— In print we have a set space that we can predefine, while in digital we have to
take into account how it will look on different screen types and sizes.

— Furthermore in print the colour output can be tested and set, but in digital
colours can appear differently from screen to screen, and ruin the outcome.

« Will it be static or interactive?

— Ifitis static all we need to do is design a single layout. But if it’s interactive
we have to consider how elements change and how this affects the information
conveyed and the aesthetics of the bigger picture.

Data visualisation workshop - Excel November 2016
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Data Visualisation
Visualisation process

Development of visual representation

After having identified our question and prepared our data we can move on to
creating the visualisation. Only now is it time to decide on any issue relating to
the appearance of the visualisation itself.

The optimal visualisation design depends
on two factors, primarily: the message
to be conveyed to the audience, meaning
the question to be answered, and the
variables to be shown.

Data visualisation workshop - Excel November 2016
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Data Visualisation
Visualisation process

Good visualisation is about making good decisions

To make the best decisions you need to be familiar with all your options and
aware of the things that will influence your choices.

Data visualisation workshop - Excel November 2016
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Data Visualisation
Visualisation process

Good data visualisations are trustworthy

Communicating with numbers is, in many ways, just like communicating
with words. You make decisions about what to emphasize and
what to downplay, and about how to convey a full

understanding of the subject at hand.

Christopher Ingraham, The Washington Post

Data visualisation workshop - Excel November 2016
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Data Visualisation
Visualisation process

Things to consider

The first things to consider when visualising data are:

What do we want to present?

Which variables?

What types of variables?

Which properties?

Which aspects?

What is the range of the variable values?

What medium will display our visualisation?

Data visualisation workshop - Excel
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Data Visualisation
Types of data

That is why we must understand the type of data at hand.

Quantitative Data

Data dealing with numbers
Data can be measured

Continuous data deriving from
measurements or processed data such
as means, variances etc.

Data can be categorical or continuous
E.g.: length, volume, speed, etc.
Sub-categories of numerical data are:

Shape data

Coordinate data

Data visualisation workshop - Excel

PwC

Qualitative Data

Data dealing with descriptions

Data can be observed but not measured
Data can be categorical only

Consider quantifying the data

E.g. colors, mood, appearance, etc.
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Data Visualisation

Types of data— Example

Geospatial Data

Data that can be characterised -

by a specific location in space
and time

Information about a physical
object that can be represented
by numerical values in a
geographic coordinate system

Describes the location, size
and shape of an object

E.g. Coordinates:
Lat: 51.0543, long: 3.7174
N 51 3167, E3 433"

Data visualisation workshop - Excel
PwC

Network Data

Represents hierarchical or
non-hierarchical
relationships and
interactions between

entities, examples include:

. Graphs representing
relationships between
entities (e.g., FB friends);

. Interactions (e.g.,
communication traces in
social networks);

. And hierarchies (e.g.
taxonomies).

E.g. LinkedIn data

in

Textual Data

Data consisting of text

Usually analysed to
produce:

. Text categorisation;
. Text clustering;

. Concept and pattern
extraction;

. document summaries,

. And sentiment analysis etc.

Has to be “mined” before
analysis

E.g. Poetry text
Shakespeare (sonnet 18)

“Shall I compare thee to a summer’s
day? Thou art more..”

November 2016
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Data Visualisation

Types of visualisation by technique

After understanding our data, we need to decide on the most effective way to

visualise it for our needs.

Maps

Display data according to spatial relations, representations showing how data is
Select data -> Insert -> Bing Maps

distributed spatially.

Religion

Country Impo(f'ltant
Estonia 16%
Sweden 17%
Denmark 19%
Norway 21%
Czech Republic 21%
United Kingdom 27%
Finland 28%
France 30%
The netherlands 33%
Belgium 33%
Bulgaria 34%
Russia 34%
Belarus 34%
Luxembourg 39%

Data visualisation workshop - Excel
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Data Visualisation
Types of visualisation by technique

Relations and dependencies

Relationships and dependencies between entities can be represented by using

nodes (representing data elements) and links (representing relationships or
dependencies).

o Pavement Improvement

o EEE | Reconstruction Maintenance Rehabilitation
v’ _‘»7’"" | / ‘r\
— e T o-mERl | poutine Corective Preventive

Some of the content on this slide may
not be done natively in Excel

Data visualisation workshop - Excel November 2016
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Data Visualisation

Types of visualisation by technique

Line Graphs

Represent the relation between two or more variables as a single line or area.

Select Data -> Insert -> Charts -> ...

LINE CHART
80000

60000

40000
20000 -
0

Q
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d X O O QO 9 H* o D O
S QQQ Q‘],QQ N N N N '\61,

O D P

AREA CHART

9 X O & O 9 & O »&O O
N & XN KN
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Data Visualisation

Types of visualisation by technique

Dots or Bubble graphs

Are a graphical display of data, representing the relation between two or more

variables using dots or bubbles.

Select Data -> Insert -> Charts -> ...

SCATTER PLOT

60000
50000
40000 o
30000 oo o ®
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Data Visualisation
Types of visualisation by technique

Bar graphs
Are visualisations representing the relation between a categorical variable and a

continuous variable.

Select Data -> Insert -> Charts -> ...

STACKED BAR GRAPH STOCK CHART
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Data Visualisation

Types of visualisation by technique

Grids

Representing entities in a grid to map them according to two or more axes.

Select Data -> Insert -> Charts -> ...

RADAR CHART

Inormation Tech

10
Project 8 - .
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Management
4
$ /
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Support Marketing
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Data Visualisation
Types of visualisation by technique

Shape and proportions

Show proportions without reference to a coordinate system.

Select Data -> Insert -> Charts -> ...

DOUGHNUT CHART

Parafin
3%

STACKED BARS 100%

Natural Gas
15%

10

Gasoline

MErelE 0% 20% 40% 60% 80% 100%
15% ECrude mmazut mKerosine mDiesel mGasoline ®LPG mNatural Gas ®Parafin
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Data Visualisation
Best practices

Keep these in mind

% Identify your goal
Always start with a question

“ Know your audience
Tailor your visualisation to the intended viewer’s expertise and expectations

“ Provide context

Provide the supporting context which makes your visualisation meaningful
% Keep it simple

Don’t include any unnecessary information and avoid clutter
% Keep it engaging

Nobody pays attention to a boring visualisation

»» Consider the colour blind
Colour blindness is not uncommon and can render a visualisation useless

Data visualisation workshop - Excel November 2016
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Introduction to Data Visualisation

 In practice
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Microsoft Excel Hands On

» Creating Dashboards in Excel
Effective Visualisation

= Effective communication

= Choosing the correct graph

Pivot tables and other visualisation
features

= Pivot tables
= Creating a Pivot table
= Refining the Pivot Table
» Creating a Pivot Chart

= Data Analysis Toolpak

= Power Map

Individual Projects
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Introduction to Data Visualisation

2» Microsoft Excel hands on
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Visualising in MS Excel
Creating a dashboard in Excel

Loan repayment dashboard

Using interactively calculated data, we will create a dashboard visualising
different metrics about a loan repayment.

INPUT DATA
Duration 300
Amount € 250.000,00
Interest 2,00%
First payment (01/11/2015

Month -~ Outstanding | - | Capital |~ | Interest - Dateline - | Total Payment |~ Remaining Amount -~ | Percent of Owner: -~ | Capital Owned ~ | Interest Paid -

Begin € 250.000,00 € 250.000,00 Numberof Months 300
1/11/2015 € 250.000,00 € 64454 € 412,90 € 1.057 43 € 249 355,46 0,26% € 64454 € 412,90 Borrowed Amount 250000
112/2015 € 24935546 € 64560 € 41183 € 1.057 43 € 248.700 86 052% € 120014 € 82473 Annual Interest 0,02
1/01/2016 € 24870986 € 64667 € 410,76 € 1.057,43 € 248.063,19 0,77% € 1.936,81 € 1.235,49 Monthly interest 0,1651581302%
1/02/2016 € 24806319 € 64774 € 409,70 € 1.057,43 € 247.415,45 1,03% € 258455 € 164519 Monthly installment € 1.057,43
1/03/2016 € 24741545 € 64881 € 40863 € 1.057,43 € 246.766,64 1,20% € 323336 € 2.053,81
1/04/2016 € 24676664 € 64988 € 40756 € 1.057,43 € 246.116,77 1,55% € 388323 € 2.461,37 Month of calculation 01/12/2016
1/05/2016 € 24611677 € 65095 € 40648 € 1.057,43 € 245 465,81 1,81% € 453419 € 2.867,85 Capital Owned € 9.121,05
1/06/2016 € 24546581 € 65203 € 40541 € 1.057.43 € 244.813,79 207% € 5186,21 € 3.273,26 Interest Paid € 5.683,02
1/07/2016 € 24481379 € 65310 € 40433 € 1.057,43 € 244.160,68 234% € 583932 € 3.677,59
1/08/2016 € 24416068 € 65418 € 403,25 < 1.057,43 € 243.506,50 260% € 649350 € 4.080,84
1/09/2016 € 24350650 € 65526 € 40217 € 1.057,43 € 242.851,24 2,86% € 714876 € 448301
1102016 € 24285124 € 65635 € 401,09 € 1.057,43 € 242194 89 312% € 780511 € 4884 10
1/11/2016 € 24219489 € 65743 € 400,00 € 1.057.43 € 241.537,46 3,39% € 846254 € 5.284,10
1122016 € 24153746 € 65852 € 39892 € 105743 € 1.057,43 € 240.878,95 3,65% € 912105 € 5.683,02
1/01/2017 € 24087895 € 65060 € 39783 € 1.057,43 € 240.219,34 391% € 978066 € 6.080,85
1022017 € 24021934 € 66069 € 396,74 € 1.067,43 € 239.558,65 4,18% € 1044135 € 6.477,59

Data visualisation workshop - Excel November 2016
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Visualising in MS Excel

Creating a dashboard in Excel

Loan repayment dashboard

On the “Payments” sheet we have all the data about the repayment of the loan,

including:
“Month”;
* “Outstanding Amount”;

« “Monthly Instalment” and its breakdown into “Capital” and “Interest”;
« “Percent of Ownership”;
« and the amount of “Capital Owned” and “Interest Paid”.

Month | -~
Begi
1/11/2015
112/2015
1/01/2016
1/02/2016
1/03/2016
1/04/2016
1/05/2016
1/06/2016
1/07/2016
1/08/2016
1/09/2016
110/2016
1/11/2016
1112/2016
1/01/2017
1/02/2017

Outstanding | -

€
€
€
€
€
€
€
€
€
€
€
€
€
€
€
€
€

250.000,00
250.000,00
249 355 46
248.709,86
248.063,19
247 415,45
246.766,64
246.116,77
245.465,81
244 813,79
244 160,68
243.506,50
242 851 24
242.194,89
241.537 46
240.878,95
240.219,34

Capital

L T N T N T T R T N N T B R LY

644 54
645,60
646 67
647 74
648 81
649,88
650,95
652,03
653,10
654,18
655,26
656 35
657,43
658,52
650 60
660,69

Interest | -

€
€
€
€
€
€
€
€
€
€
€
€
€
€
€
€

412,90
411,83
410,76
409,70
408,63
407,56
406,48
405,41
404,33
403,25
402,17
401,09
400,00
398,92
307,83
396,74

€ 1.05743

Data visualisation workshop - Excel

PwC

L T T T I B B T T B R B R B

1.057 43
1.057,43
1.057,43
1.057,43
1.057,43
1.057,43
1.057,43
1.057,43
1.057,43
1.057,43
1.057,43
1.067 43
1.057,43
1.057,43
1.057,43
1.057,43

Date line | -~ | Total Payment |~ Remaining Amount

L T N T T T T B B T N T N B O )

250.000,00
249.355,46
248.700,86
248.063,19
247.415,45
246.766,64
246.116,77
245,465,681
244.813.79
244.160,68
243.506,50
242.851,24
242 194,89
241.537,46
240.878,95
240.219,34
239.558,65

- | Percent of Owner: ~

0,26%
0,52%
0,77%
1,03%
1,20%
1,55%
1,81%
2,07%
2,34%
2,60%
2,86%
3,12%
3,39%
3,65%
3,91%
4,18%

Capital Owned

L T O T T I T T T B B

644 54
1.290,14
1.936,81
258455
323336
3.883,23
453419
5.186,21
5.839,32
6.403 50
7.148,76
7.805,11
8.462,54
912105
9.780,66

10.441,35

L T N T N T N N T T N T L N

- | Interest Paid

412,90

82473
123549
164519
2.053 81
2 461,37
2 867,85
3.273,26
367759
4.080,84
4.483,01
488410
528410
5.683,02
6.080,85
6.477,59

Numberof Months
Borrowed Amount
Annual Interest
Monthly interest

0,1651581302%

300
250000
0,02

Monthly installment € 1.057,43
Month of calculation 01/12/2016
Capital Owned € 9.121,05
Interest Paid € 5.683,02
November 2016
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Visualising in MS Excel
Creating a dashboard in Excel

Loan repayment dashboard

Furthermore on the “Payments” sheet we have an assortment of cells that we
will need to create our dashboard, these include:

* “Number of Months”;

* “Borrowed Amount”;

« “Annual interest”;

« “Monthly Installment”;
« “Capital Owned”;

o “Interest Paid”;

« “Number of Payments”;
« “Remaining Payments”;
« “Amount Paid”;

« “Amount remaining”;
and “Percentage Paid”.

Data visualisation workshop - Excel
PwC

Numberof Months 300
Borrowed Amount 250000
Annual Interest 0,02
Maonthly interest 0,1651581302%
Monthly installment € 1.057.43

Maonth of calculation 01/12/2016
Capital Owned € 9.121,05

Interest Paid £ 5.683,02

Number of Payments 16
Remaining Payments 284

Amount Paid Amount Remaining  Total Amount Percentage Paid
= 912105 £ 24087895 € 250.000,00 3,65%
November 2016
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Visualising in MS Excel
Creating a dashboard in Excel

Loan repayment dashboard

On the “Dashboard” sheet, we have a convenient input box, where we submit:

the “Duration”, in months, of the loan;

* the “Amount” of the loan; INPUT DATA
« ’ Duration 300
* the “Interest” rate; Amount € 250.000,00
Interest 2,00%
* the date of the “First Payment”; First payment 01/11/2015

DATE 07272016

« and the current “DATE”.

Any changes done to the “Input Data” automatically update the data on the
“Payments” sheet.

Data visualisation workshop - Excel November 2016
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Visualising in MS Excel
Creating a dashboard in Excel

Loan repayment dashboard

Let’s create a chart showing the amount of Capital we acquire relative to the
amount of interest we pay back with each instalment through time. Furthermore
let’s add a marker to show us where we are on that time series.

Data visualisation workshop - Excel November 2016
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Visualising in MS Excel
Creating a dashboard in Excel

Loan repayment dashboard

Select columns A, C, D and E. Open up the “all charts” menu, and select
“Clustered Column” from the “Columns” section.

r = S R P + 4 + e
& [ ? - & b = &+  Store I'_) .I -‘. ) l- WA il [ ‘:TY TY
PivotTable Recommended Ta Pictures Online Shapes SmartArt Sﬂ?(’nihOT ’MyApps . Bing People Recommended ', ‘.‘.' o PivotChart Line Column Win/  Slicer Timeline
PivotTables Pictures > Maps Graph Charts b > | Loss
Tables lustrations Add-ins Charts ( Sparklines Filters Linl
El /\ Date line
L__A_J B c_ 1D | Insert Chart ?
1 |Month ,[’ Outstanding | ~ Capnal [___ Interest |__, Date Ilne |~ Total
2 Begin € 250.000,00 Recommended Charts = All Charts
3 [ 111/2015 € 25000000 € 64454 € 412,90 €
4 | 112/2015 € 24935546 € 64560 € 41183 € e o - - A il e
5 | 1/01/2016 € 24870986 € 64667 € 410,76 € _Temolates [ﬂl lsi r dn 8% Ti ‘,[L!.
6 | 1/02/2016 € 248.063,19 € 647,74 € € ‘ il Column ‘
7 | 1/03/2016 € 24741545 € 64881 € € o [ ———
8 | 10412016 € 24676664 € 3 € € X Tine | Clustered Column |
9 | 1/05/2016 € 246.116,77 € € € Y Ppie
10 | 1/06/2016 € 24546581 € € € B Bar
11| 1/07/2016 € 24481379 € € € M Area
12| 1/08/2016 € 24416068 € € € —
13 | 1/09/2016 € 243.50650 € € € XY (Scatter
14| 1/10/2016 € 24285124 € € € [til Stock
16 _'1/11l2016 € 24219489 € || € & surface
16 | 1/12/2016 € 24153746 € 65852 € 3 € 2 e
17 | 1/01/2017 € 24087895 € € € o sy
18 | 1/02/2017 € 24021934 € € € d Combo
19 | 1/03/2017 € 23955865 € € €
20 | 1/04/2017 € 23889687 € € €
21| 1/05/2017 € 238.23399 € € €
22 | 1/06/2017 € 237.570,02 € € €
23| 1/07/2017 € 23690495 € € €
24 | 1/08/2017 € 236.23879 € € €
25 | 1/09/2017 € 23557152 € € € (" 777777 T
26| 111012017 € 23490315 € € € [ oK J Cancel
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Visualising in MS Excel
Creating a dashboard in Excel
Loan repayment dashboard

The result is a chart that very conveniently displays the amount of Capital
compared to the amount of Interest covered with each instalment.

Can you think of a different way this chart could be formatted?

Capital VS Interest composition of each Payment

€ 1.200,00

€ 1.000,00

€ 800,00

€ 600,00

€ 400,00

€ 200,00

o =

2412200 E——===—

1/02/2021
1/10/2021
1/06/2022
1/02/2023
1/10f2023
1/06/2024
f10/2025
1/06/2030
5/10/2030
13/10/2030 =
21/10/2030
29/10/2030
6/11/2030 S
14/11/2030
22{11/2030
30/11/2030
8/12/2030
16/12/2030
1/01/2031
17/01/2031
25/01/2031

1/02/2025

o o o o e

m Capital minterest m Date line
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Visualising in MS Excel
Creating a dashboard in Excel

Loan repayment dashboard

Right click on the chart and click on “Change Chart Type”, from the menu that
opens select “Stacked Column” or “Stacked Area”.

Capital Owned € 9.121,05 e e s 2
Intere ;“” — - o 02
::?: T]' I‘_I/‘- Chart Area . 2;? Recommended Charts  All Charts
™ Recent - = . .
In o A LA
. —ivsf| = e [ MEEH (BA A3 08 03 4
€1dm. lid Column
€8 Copy .
~ ’ 2% Line Stacked Column
€1.0 .1 Paste Options: Y pie
€ T‘| E Bar - -
=] Reset to Match Style MY Area -
€€ il Y (Scatter
A for e A (A
< Change Chart Type il _I:.l[. Stock i
€300 Save as Template... ’LiJ "’l_l'
E§ Select Data.. - l_:_'dd
&] Moye Chart A i Combe
ng t nt
Send to Back
3190 C
‘l-‘ Format t A
oK Cancel
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Visualising in MS Excel
Creating a dashboard in Excel

Loan repayment dashboard

The chart now changes to show how capital and interest compose the total of
each instalment. Discuss which way could be best and why.

Capital VS Interest composition of each Payment

€ 2.000,00
€ 1.800,00
€ 1.600,00
€ 1.400,00
€ 1.200,00
€ 1.000,00
€ 800,00
€ 600,00
€ 400,00
€ 200,00
€_

E S S I RERENAI R Il E RN BN CRR S EREERREERma m

B CoooooooooooooooooocoooadeB8cB88c88cc88

OO QUoQOQIoJUoOopRUoNNNN NN NERoD

8828828588528 88¢888¢888¢888¢853233388838

SRR eI R R R SRR TR RS8R RS RIS IR SSS ISR

- NN = N ™ = ™~ = ™

W Capital ®interest mDate line
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Visualising in MS Excel
Creating a dashboard in Excel

Loan repayment dashboard

Now cut and paste you chart into the “Dashboard” sheet. Remove the legends
and titles, add in a cell above the amount of each instalment by referencing cell
“M6” from the “Payments” sheet and add below two cells displaying the current
composition of Capital and Interest in each payment by referencing the necessary
cells.

YOUR LATEST PAYMENT: €1057,43

€ 1,200,00
€ 1,000,00 I

€ 800,00 I

€ 500,00 f

€ 400,00 f

£ 11 III [ 1 I
Interest: €398 92
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Visualising in MS Excel
Creating a dashboard in Excel

Loan repayment dashboard

Now select the cells containing the “Number of Payments” and “Remaining
Payments”. Open the charts menu and select “Stacked Bar” from “Bars” . Cut and
paste the resulting chart into the “Dashboard” sheet.

- - a-%- ™ t b | = =] [ -9
M Store E = = A b ' | = = 44 O ” Q
b ? - - i Bz 2 e ] = i 4 © - |4 ! -
t .’M\,-Apps - Bing People Recommended R PivotChart  Line Column Win/  Slicer Timeline Hyperlink Text Header WordArt Signature Object Equation Symbol
Maps Graph Charts " ke - Loss Box & Footer bl Line * d
Add-ins Charts & Sparklines Filters Links Text Symbols

J K L _m Insert Chart :
Interest Paid -
Numberof Months 300 Recommen ded Charts | All Charts
€ 412,90 Borrowed Amount 250000|
“ 824,73 Annual Interest 0,02 o fecen =N [i e =
€ 1.235,49 Monthly interest 0,1651581302% Templates : m = === ]
€ 164519 Monthly instalment € 1.057,43 lid Column
€ 2.053,81 .
- 246137 Month of calculation 01/12/2016 e Stacked Bar
€ 2.867,85 Capital Owned € 012105 3 _Pie —— T
€ 3.273,26 Interest Paid £ 5682202 E Bar
€ 367759 Number of Payments 16 MY Ares ! _
3 4.080,84 Remaining Payments 284 » _
€ 4.483,01 X Y (Scatter) .
€ 488410 i liid stoek ‘
€ 528410 Capital VS Inte & Surface e e e e e e -
€ 5.683,02 €1.200,00 3 Radar
€ 6.080,85
€ 6.477 59 € 1.000,00 i Combo
€ 6.873,24
€ 7.267 80 € 800,00
€ 7.661,27 < 600,00 | 1 ‘
€ 805363
€ 844490 €400,00 l I
€ 883507
€ 922413 € 200,00 ‘ oK cancel
€ 9612,09
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Visualising in MS Excel
Creating a dashboard in Excel

Loan repayment dashboard

Format the chart accordingly to look like the one below. Keep in mind that the
label “16 out of 300” is actually a cell, referencing the “Number of Payments” and

“Remaining Payments” values from the “Payments” sheet.

Instalments Submitted
|
0 50 1O 1 50 200 250 10l

16 OUT OF 300

Data visualisation workshop - Excel November 2016
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Visualising in MS Excel
Creating a dashboard in Excel

Loan repayment dashboard

Select the cells containing the “Amount Paid” and “Amount Remaining”. Open
the charts menu and select “Doughnut Chart”. Cut and paste the chart onto the
“Dashboard” sheet.

" | _ TR S o | A A N
‘ l 7 g - i - = =¥ =Y S < ‘ 4
Rerommendfd l tChart Slicer Timeline Hyperlink Text Header WordArt Signature
{ Charts ‘ * l Box & Footer v Line ~
N D ru: A Sparklines Filters Links Text
) @ Q=
K M N 0O P Q |
3-D Pie
N 300 +
B i ) 250000 3
A 0,02 “
n | 1581302%
| Pl el 1.057.43 Y
X )1/12/2016
C 9.121,05
In ® More Pie Charts 5.683,02
Number of Payments 16
Remaining Payments 284 *1 w2
_,_,,_L_,_Amaunlﬁalﬁ“ .Amount Remaining  Total Amount Percentage Paid
| [G€ 912105 € 240. 878 95 I €  250.000,00 3,65%
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Visualising in MS Excel
Creating a dashboard in Excel

Loan repayment dashboard

Sometimes visualising requires imagination. In your dashboard create a cell with
a reference to the “Percentage Paid” from your “Payments” sheet and drag your
doughnut graph ON TOP of that. Now doesn’t that look good?

PERCENTAGE OF OWNERSHIP PERCENTAGE OF OWNERSHIP

November 2016
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Visualising in MS Excel
Creating a dashboard in Excel

Loan repayment dashboard

Select the two rows containing the “Total Interest” and “Total Capital” from the
Interest variance table and select “Stacked Column Chart”
B i B0 e B Q D 4 £ o

2-D Column

5 - Bing People Recommended ine Column Win/  Slicer Timeline Hyperlink Text Header WordArt Signature Obje
Maps Graph Charts Loss Box & Footer - Line ~
Add-ins \_I:H_m \_B_H \_B_H Sparklines Filters Links Text
3-DColum ¢ ked Column
- l ] Use this chart type to: M N 0

Capital Owned - | Interest P + Compare parts of a whole.

+ Show how parts of a whole onths 300
€ 64454 £ change over time, nount 250000
€ 129014 £ ﬂiﬂ Annual interest 0,02
€ 1.936,81 € Monthly interest 0,1651581302%
€ 258455 £ Iid More Column Charts... Monthly installment £ 1.057,43
€ 323336 £ couoa,ut
€ 3.883,23 € 2.461,37 Month of calculation 01/12/2016
€ 453419 £ 2 8R7 AR Canital Nwned € 9.121,05
€ . € 5.683,02
¢ Chart Title 16
€ € 400.000,00 284
€ €350.000,00
€ £ 200.000.00 Amount Remaining  Total Amount Percentage Paid
€ o € 240.87895 €  250.000,00 3,65%
€ €250.000,00
€ £200.000,00 1.00% 2 00% 2 50%
€ £150.000,00 € 3249974 € 67.230,19 £ 85.398,53
€ € 250.000,00 €  250.000,00 € 250.000,00
€ £100.000,00
€ € 50.000,00
€ €-
€ 1 2 3
€ W Seriesl M Series2
€
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Visualising in MS Excel
Creating a dashboard in Excel

Loan repayment dashboard

Right click in the chart, “Select Data...”, and “Edit” “Series1”. Select the “Rates”
and click “OK”. Copy paste the chart on your “Dashboards” sheet.

IUMN Wiy | SICEr 1IMelne | HYPerink 18Xt Header vOraArT Signature up)
Select Data Source ? ﬁ Loss Box & Footer Line -
3 — rklines Filters Links Text
Chart data range: | =Payments!$M$18:50819 E
L M N (o]
( —1 Sgi‘tch Row/Calumn |:| \
| Legend Entries (Series) ory) Axis Labels pmberof A= A : 2
rrowed Axis Labels f
S add BRedi | X Remauomemr¥"] nual Ir
E -| Axis label range:
v i I =
1 seres! :mthly! =Payments! $M$17:50517] BR[| = 1,00%: 2.00%: ..
] Series2 onthly i ——
& cut
By Copy 9.121,05
- ﬁD Paste Options: 5.683,02
16,
Hidden and Empty Cells oK Cancel 2
194,89 i ) 1t Remgining  Total Amount Percentage Paid
537,46 Chart Title A 240478,95 €  250.000,00 3,65%
878,95 € 400.000,00 1.l Change Chart Type... V4
219,34  350.000.00 R . 1,00% 2,00% 2 50%
558,65 .000, I Save as Template.. = - = - = -
.896,87 €300.000,00 Select Data... - 125000000 €  250.000,00 € 250.000,00
233,99 £ 250.000,00 [®T Moye Chart.,
570,02 £200.000,00
904,95 €150.000,00
238,79 o
571 '52 € 100.000,00
903,15 £ 50.000,00
233,68 .-
563,10 100,00% 200,00% 300,00% Assign Macro...
891,42
mSeriesl mSeries? 04 Format Chart Area..

218,62
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Visualising in MS Excel
Getting the data

Behold your creation

Arrange your graphs as it follows. Now isn’t that a great looking dashboard?
The best part is the interactivity. Whenever you change a value in the input, the
whole dashboard updates live. Great for exploring your options!

INPUT DATA

Duration 300 —
Amount  €250000,00
Interest 2,005
First papme: 01112015
DATE 1211212016
AMOUNT OF OWNERSHIP INTEREST PAID
Instalments Submitted
e € 9121,05 € 5.683,02
0 100 150 a0 250 300
ouTOF
PERCENTAGE OF DWNERSHIP YOUR LATEST PAYMENT: 1105743 . INTEREST COMPARISON
€1.200,00 € 400.000,00
€ 1.000,00 £350.000,00
£800,00 €300.000,00
€ 600,00 € 250.000,00
€ 200.000,00
< snm € 150.000,00
€- € 50.000,00
spital: 105569
Interest 1338 92 1,50% 2,00% 2 E0%
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Visualising in MS Excel
Getting the data

Loan repayment dashboard
Let’s add one last chart that will:
« visualise three scenarios for the future value of the house;

« and based on that calculate the profit from selling the house at different
moments in time.
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Visualising in MS Excel
Getting the data

Loan repayment

— : -
dashboard CREEE al a8 e o
t Recommended Pictures Online Shapes t Screenshot ’ Recommended .
PivotTables Pictures - - a| Charts
« 9 « 9 Tables llustrations Add-ins Charts Sparklines
Select the “Date” , “Value” and =~ < s
A B C D E F G H 1 J
“P f. » 1 f h “S 1 1 Date Year Date line (8] [Value low Profit low Value mid Profit mid Value high Profit high
ro lt columns 1irom t e ales 2 [01/11/2015 2015 € 250.000,00 | € 250.000,00 € ~ € 25000000 € © € 25000000 € -
3 | 01122015 2015 € 24939696 | € 25041290 € 1015931366 € 25061657 € 121960 € 25081843 € 142147
Lh B2 4 | 01/01/2018, 2016 € 24879260 | € 25082647 € 2033786817 € 25123466 € 244197 € 25163055 € 284686
Orecast etal S eet. 5 | 01/02/2016 2016 € 248.187,16 | € 25124073 € 3053570039 € 25185427 € 366711 € 25246335 €  4.276,19
6 |01/03/2016, 2016 € 24758030 | € 25165568 € 4075284723 € 25247541 € 480502 € 25328085 € 570946
7 01/04/2016 2m € 246 972 37 | € 252 07131 _€ 098934569 € 25309808 € F12571 € 25411906 € 68
8 | 01/05/2016 201 Change Chart Type ? ﬂﬁ.sa
Open the charts menu and select ;220 = e
10 01/07/2016 2011 | |Recommended Charts | Al Charts &
« s 11 01/08/2016 201 |37
12 | 01/09/2016, 201 e Recent . 54
Combo Chart. 13 0110/2016 201 Templates |k |\HF |ﬁh| [[ﬂm‘ 74
14 01/11/2016 2006 | |4 column ° .98
15 | 0112/2016 201 . . 26
o . 16 | 01/01/2017 201 2 Line Custom Combination 161
From the customisation box ooy ) O
18 01/03/2017 20| E sar |52
. o 9 . 19 01/04/2017 2011 | A e 12
configure the “Value” series as  zoezr = © e
21 01/06/2017 201f|| & atte 64
22 010772017 201]| | lii Stock 59
“L’ »” d h “P f’ b : 23 01/08/2017 201]|| & surtace 68
e and the Profit” series as i cwoon o ©
T Radar
25 | 01102017 201 34
(13 2» 26  01/11/2017 20 94
Area . 27 0112:2017| 201 72
28 01/01/2018 201 71
29| 01/02/2018 201 91
30 01/03/2018 201 hoose the :hanlyne andaxlslurynurdalasenes .34
31 | 01/04/2018 201 Series Name Chart Type condary Axis A 01
32 | 01/05/2018 201 B velue low Lne - O 93
33 | 01/06/2018 201 11
34 01/07/2018 201 1 erofitlon Area = O 58
35 | 01/08/2018 201 33
36 01/09/2018 201 ¥ Value mid Line v O 38
37 | 01/10/2018 201 75
38 | 01/11/2018 201 1 profit mid Area v O v ||laa
39 | 01/12/2018] 20 AT
40 | 01/01/2019 201 = e | ll85
41 010272019 201 60
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Visualising in MS Excel
Getting the data

Loan repayment dashboard

Right click on any of the “Area” series and select “Format Data Series”. From
the menu change the fill to “Solid” and add “Transparency”. Do this for all three
of the “Area” series until you can see all of them.

Format Data Series T x
SALES FORECAST
f . SERIES OPTIONS
Chart Title +
€500.000,000000 o '{» N ||l
£ 500.000,000000 &
€ 700.000,000000 -J FILL
€ 500000, 000000 | - | -
€ 500.000,000000 &_ 7 - No fill
€400.000,000000 W— == |Series "Profit hi - ® 5olid fill
£ 300.000, 000000 Fill  Outhne - ‘
—— | Gradient fill
£ 100.000,000000 Picture or texture fill
‘ Delete

w @ = ™ o Pattern fill

%EHDNNNHQNHNN_@HH LR R o] h:pi‘r:] Rt‘St‘TIOMﬂTChST}"|E

E4-4 B Automatic

888 'l Change Series Chart Type..

—Frofn v PrOT il PrOft R e— R e—"E R e— FHJ Select Data... Color 2 =

INCRE ASE CASH PROFAIT | Transparency I 0% -
KWEGATIVE 2003 | 1335825 | 76752 [ ]
NORMAL 3005 1 E07216 1 03890 -y
POSITIVE  400% | 1878826 | 11052 Add Data Labels ’ I BORDER
.
| |!} Eormat Data Series... I
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Visualising in MS Excel

Getting the data

Loan repayment dashboard

Now right click on the graph select “Select data”, click on “Add”, select the “Date
line” column from the “Forecast” sheet, click “Ok”. Right click again on the

graph, select “Change Chart Type” and configure the “Date line” as a “Column”.

Chart data range:

Select Data Source

» IEH

Eﬂi

"he data range is too complex to be displayed. if a new range is selected, it will replace all of the series in the Series

aanel.

ere
t1add i

5)
77 Edit 72X Remove

¥ Value low
] erefitlow

+|  value mid

| profit mid

¥ Value high

Horizontal (Category) Axis Labels
7 Edit

. 01/11/2015

v 01122015

v  o1m1/2016

[v] o10272016

01/03/2016

Hidden and Empty Cells

Data visualisation workshop - Excel
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Change Chart Type

Recommended Charts Al Charts

T T

Custom Combination

Choaose the chart type and axis for your data series:

Series Name
Profit mid

I vale high

Profit high

»

Secondary Axis A

O
O
]

I B Date line

v

v

v

~J] o %
oK Cancel
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Visualising in MS Excel
Getting the data

Loan repayment dashboard

Cut and paste your chart into the “Dashboard” sheet and format the colours
until all the series are clear.

SALES FORECAST

SEEfEsBEd BB dESEE0g¢8
EdfccccocoocoooooosooooBooooobooooooB0a
I Profit low Praofe mid
INCREASE ~ CASH FROFIT
NEGATIVE  200% | TI3SR28 | TETS22
HORMAL 2003 1 607206 ) 038914
POSITIVE 400 | 07826 | 1310524
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Visualising in MS Excel
Getting the data

Trace Precedent and Dependent cells in Excel

Things can get pretty complicated in such projects so don’t forget to use the
“Trace Precedents and Dependents” buttons.

3 & Math & More
ce~ Trig~ Functions~

Mame

Manager £ Create from Selection

—' =] Define Name ~

=% Trace Dependentsl| ¥} Error Checking -

J
Interest Paid -

5= Trace Precedents

i'-:: Remove Arrows ~

H
Percent of Owner: ~
0,26%
0,52%
0,77%

1,29%
1,55%
1,81%
2.07%
2,34%
2 60%
2.86%
3,12%
3,39%
3,65%
3.91%
4,18%
4,44%

Defined Mames
I
Capital Owned -
€ 644 54
€ 1.290,14
€ 1.936,81

2.584.55
3 23N

€ 3.883,23
3 453419
€ 5.186,21
€ 0.839,32
€ 6.493,50
€ 7.148,76
€ 7.80511
€ 8.462.54
€ 9.121,05
3 9.780,66
€ 10.441,.35
€ 11.103,13

Data visualisation workshop - Excel
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412,90
824,73
1.235,49
1.645,19

M oAl

2.4BT;

2.867,85
3.273,26
367759
4.080,84
448301
4.884 10
5.284,10
5.683,02
6.080,85
6.477,59
687324

Lo O I T T T O O T I

(%] Show Formulas

o
Watch
X Evaluate Formula

£ Calculate Now

Calculation Ed Calculate Sheet
Window Options -

Formula Auditing Calculation
K L M N 0O
Numberof Months
Borrowed Amount
Annual Interest

Monthly interest
Monthly instaliment

Interest Paid
Number of Payments
Remaining Payments

Amount Paid Amomutal Amount Percentage Paid
€ —o12+a5—€ 78; 250.000,00 3,65%
Rate 1,50% 2 00% 2,50%
Total interest € 49592 43 € 67.23019 € 85.398 53
Total capital £ 250.000,00 € 25000000 € 250.00000
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Visualising in MS Excel
Creating a dashboard in Excel

Importance of data preparation

The exercise we just completed truly illustrated the importance of
proper data preparation.

Imagine how much longer it would have taken if you didn’t have the
variables we needed pre-thought out and conveniently calculated in
prepared cells.

Data visualisation workshop - Excel November 2016
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Introduction to Data Visualisation

o+ Effective Visualisation
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Effective visualisation
Effective Communication

Sending a message VS Displaying information

Effective communication is getting messages across. This means getting the
audience to understand something.

A message differs from raw information in that it presents “intelligent added
value”, that is, something to understand about the information.

A message interprets the information for a specific audience and for a specific
purpose. It conveys the so what, whereas information merely conveys the
what. Because it makes a statement, it requires a complete sentence.

Data visualisation workshop - Excel November 2016
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Effective visualisation
Effective Communication

“Total greenhouse gas emissions are calculated at
53,526,302 kT”

Total Greenhouse gas emissions (kt of CO2 equivalent)

Million

SN N

N/

Select Data -> Line Chart with Markers...
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Effective visualisation
Effective Communication

“Total greenhouse gas emissions (53,526 Mt) are
dangerously high!”

Total Greenhouse gas emissions (kt of CO2 equivalent)

Million
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Effective visualisation
Effective Communication

“What,,

Evolution of greenhouse gas emissions over the years

Million
WORLD
4
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Effective visualisation
Effective Communication

“So what”

Greenhouse gasses have doubled over the last 40 years

Million
P

WORLD
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Effective visualisation
Effective Communication

Know your audience

Information  “A backup of the IT system is taken
once per week”

Message  Toabanking employee:
“When your system fails,

you risk losing one week of work.”

To the Legal Director:
“The backup schedule
does not comply with National Bank regulations”

To the CIO:
“The backup interval
should be increased to once per day.”

Data visualisation workshop - Excel November 2016
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Effective visualisation
Effective Communication

Adapt to your message!

System Viruses | %
Windows 5 8%
Linux 25 37%
Mainframe | 20 30%
HP 17 25%

Data visualisation workshop - Excel
PwC

November 2016
80



| [ ] o [ ] o
Effective visualisation
Effective Communication

Adapt to your message!

Right click on Column -> Column width...

System Viruses %
Windows 5 8%
Linux 25 37%
Mainframe 20 30%
HP 17 25%

Data visualisation workshop - Excel
PwC
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Effective visualisation
Effective Communication

Adapt to your message!
Select Columns -> Align Right...

System Viruses %
Windows 5 8%
Linux 25 37%
Mainframe 20 30%
HP 17 25%

Data visualisation workshop - Excel
PwC
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Effective visualisation
Effective Communication

Adapt to your message!

Select Cells -> Right click -> Format Cells -> Remove Borders & Configure Font

System Viruses %
Windows 5 8%
Linux 25 37%
Mainframe 20 30%
HP 17 25%

Data visualisation workshop - Excel
PwC
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Effective visualisation
Effective Communication

Adapt to your message!

Select Cells -> Select cells -> Conditional Formatting -> More Rules...

System Viruses %

Windows

Linux 37%

Mainframe
HP

Data visualisation workshop - Excel November 2016
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Effective visualisation
Effective Communication

Proper Labelling

Avoid legends. Label all your charts by placing the necessary words next to
the items they describe. This makes reading the graph much more intuitive.

Select Data -> Pie Chart -> Right click -> Format Plot Area...

Rest of Asia

North

Europe America

m North America ®Japan mEurope mRest of Asia
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Effective visualisation
Effective Communication

Matching human intuition

Truly visual representations are in essence intuitive: they require no new
interpretation rules, no verbal steps. Instead they are based on intuitive rules
interpreting proximity, similarity, prominence, and sequence.

What do you see? Rows or Columns?

Data visualisation workshop - Excel November 2016
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Effective visualisation
Effective Communication

Matching human intuition

Truly visual representations are in essence intuitive: they require no new
interpretation rules, no verbal steps. Instead they are based on intuitive rules
interpreting proximity, similarity, prominence, and sequence.

How about now?

Data visualisation workshop - Excel November 2016
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Effective visualisation
Effective Communication

Matching human intuition

Truly visual representations are in essence intuitive: they require no new
interpretation rules, no verbal steps. Instead they are based on intuitive rules
interpreting proximity, similarity, prominence, and sequence.

Or maybe now?

Data visualisation workshop - Excel November 2016
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Effective visualisation
Effective Communication

Matching human intuition

A position representation need not start from zero, but one starting

close to zero can mislead viewers.
Select Data -> Insert Chart -> X Y (Scatter)...

25
23 °
21 °
19 °
17
15
13 °
11
9
7 o -

5
0 5 10 15 20
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Effective visualisation
Effective Communication

Matching human intuition

It is best to extend the axis to zero for a more intuitive display.

Right click on legend -> Format Plot Area-> Axis options...

25
20
15

10 ®
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Effective visualisation
Effective Communication

Matching human intuition

A concurrent variation in two (or more) directions results in a hard-
to-compare area representation.

Select Data -> Area Chart & Line Chart...

N y X*y
2001 2002 2003 2004 2001 2002 2003 2004 2001 2002 2003 2004
Data visualisation workshop - Excel November 2016
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Effective visualisation
Effective Communication

Maximise the Signal-to-Noise ratio
A poor graph

The graph exhibits a very low signal-to-noise ratio, with excessive tick marks
and uncalled-for grid lines, and very little emphasis on the data.

Select Data -> Line with Markers...

1.0 T [CTR T[T
E + measurg
0.8 ; — «calculated
z = §
5 & =
g 0.6 % \ :
[=] = 3
= E i =
2 04 £
M EVNEE
0.2 E .
3 T"/ A =
0.0 et mm -\lfﬁjﬂ-ﬂ- .
13 16 17 18 19 20

Frequency |GHz]

Data visualisation workshop - Excel November 2016
PwC 92



Effective visualisation
Effective Communication

Maximise the Signal-to-Noise ratio

A good graph

The graph is plainer and better contrasted. The background no longer interferes

with the data, yet it provides sufficient information about them.

The labels are intuitive by being placed where they are needed, next to the data.
Right click-> Format Chart...

Data visualisation workshop - Excel

PwC

Output power 0.8
W]

0.6 L

02

0.0 -

measured
-
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-
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Effective visualisation
Effective Communication

Maximise the Signal-to-Noise ratio

A better graph

The graph shows the data and nothing but the data.

« Tick marks are relevant, not arbitrarily equidistant;

« and non-data lines are grey, to make the data prominent.

measured
.
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Effective visualisation

Effective Communication

Maximise the Signal-to-Noise ratio

Always avoid clutter. Keep your scales as simple as possible. Any scale
is fully defined with just two tick marks. Any other tick mark should

indicate a point of interest.

After reducing or eliminating the noise in the display, increase the
signal by making the data more prominent.

Right click on legend -> Format Chart -> Axis Options...

15

10

0

16
14
12
10

8

6
4
2
0

T T T 1

15

12
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Effective visualisation
Choosing the correct graph

Comparing data

A straightforward way to compare numerical data is to represent them by lines
or bars of proportional length aligned at one end. To respect the proportion,

bars must start from zero.

Select Data -> Bar Chart + Right click -> Format Chart

Belgium
Netherlands
UK

France

Germany

Data visualisation workshop - Excel
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55

25
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Effective visualisation
Choosing the correct graph

Comparing data

Close data values, poorly resolved by a length representation, are best encoded

as positions along a scale , marked by dots. These do not need to run from zero
to be meaningful

Life expectancy at birth [years]

France —_—
Germany S
Netherlands — N ——
UK — e

Belgium - ——s - =

78 79
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Effective visualisation
Choosing the correct graph

Avoid pie charts

Pie charts, a common way to represent fractions, are intuitive but are not very
accurate, they fail to reveal small differences. They are best replaced by bar or

dot charts.
Select Data -> Pie Chart...

Germany
4%

Belgium
35%

UK
24%

Netherlands
26%
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Effective visualisation
Choosing the correct graph

Displaying distribution

Showing the entire dataset as points along a scale is probably the most accurate
way to convey its distribution. The resulting display is simple and truthful to
individual data. For large datasets, however, it quickly becomes impractical.

Histograms reduce the dataset somewhat by grouping data n equivalent
intervals. For an easy and intuitive interpretation of the fraction of total data in
each interval, the bars must touch.

Select Data -> X Y (Scatter) + Format Chart & Colgtsmn Chart + Format Chart

20 -
15 -
0 5 10 15 20 25 30 10

5 -

0

5 20 35
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Effective visualisation
Choosing the correct graph

Revealing correlations

Correlation between two or more variables, especially when the variables are
not sequenced in time, is revealed clearly by a scatter plot.

Select Data -> X Y (Scatter)...

Unemployment rate [%]
3
20 [ Spa 3 A
i Gres .
.
’0 * :
15 Iy, P *
o *
| e
land
Females 10 / r 1
Eelgiu -c?-{mv '4 2 4
e
/
/
d
s | Denmark . /5 pppppp
Portugal ® ®e United Kingcla
-l,'l\ |||||||
'\-.ll'\ef\;lml.. r‘/EI:md
| Lux‘///
o S 3
0 5 10
Males 4
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Effective visualisation
Choosing the correct graph

Displaying evolution

Bar charts although great for displaying univariate data, are a suboptimal
display for multivariate data.

Switching from bars to dots connected by lines is the best way to display
relation between two related variables, such as in evolutions through
time.

Select Data -> Column Chart & Line Chart with Markers...
250

200
150

H

00

“l |\“|\|..|u|l||‘|” - A

0
S P S DO RS AL
D QP R W O @ O @
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec R ¥ @ S > Lol O Q
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Effective visualisation
Choosing the correct graph

Displaying Evolution
e Column charts for univariate data

Select Data -> Column Chart

30
25

20

15
5
B - B

2013 2014 2015 2016

= Windows Linux m Mainframe
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Effective visualisation
Choosing the correct graph

Displaying Evolution

Line charts with Markers to indicate an evolution

Select Data -> Column Chart & Line Chart with Markers...

30
20 / /
10
0
2013 2014 2015 2016
—o—\\/indows Linux =—e—=Mainframe
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Introduction to Data Visualisation

+ Pivot tables and other visualisation
features
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Visualising in MS Excel
Pivot tables in Excel

Massitve datasets
An often overlooked form of visualisation is tables. Yes tables!

When dealing with massive datasets the so called, Pivot Tables, can seriously
assist in aggregating and filtering the dataset in appropriate ways to facilitate
understanding of what is hidden within.

Furthermore the table itself can be used to display the data in different ways, or
to create interactive charts relative to the table.

Data visualisation workshop - Excel November 2016
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Visualising in MS Excel - European Union Open Data Portal
Obtaining the data

H2020 funding data from the EU ODP

From the EU ODP we will obtain data containing the organisations funded by
the European Union under the Horizon 2020 framework programme for
research and innovation “H2020” from 2014 to 2020. The data includes
institutions, countries, projects and amounts among other things.

Head to this link and download the file indicated below:
https://data.europa.eu/euodp/data/dataset/cordisH2020projects

Resources

& DOWNLOAD H2020 Organisations | csv
& DOWNLOAD H2020 Organisations | XLsx
& DOWNLOAD H2020 Projects | csv
2 DOWNLOAD H2020 Projects | xLsx
& DOWNLOAD H2020 Projects |zip
Data visualisation workshop - Excel November 2016
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https://data.europa.eu/euodp/data/dataset/cordisH2020projects

Visualising in MS Excel
Pivot tables in Excel

Creating the pivot table

1. Select the whole dataset by clicking on the top-left corner
2. Click “Pivot Table”

3. Leave default options and click “OK”

|| @ F b o e OB ap gQiiim vianF5 G ED 4 [20] T O
PivotTable [Recommended Table Pictures Online Shapes StmrtArtScreevnshul .’MyApps . Bing People Recommended J'L'_":' Pivotvcrlart Line Column Win/  Slicer Timeline Hyperlink Text Header WordArt Signature Object Equ?tiun Symbol

PivotTables Pictures - Maps Graph Charts Loss Box & Footer - Line ~
Tables lllustrations Add-ins Charts r- Sparklines Filters. Links Text Symbols

Al P X v ﬁ- I projectRecn

A\ B © D E F G H
re

Choose the data that you want to analyze
@&hﬂahbl!wm\ge
Table/Range:  ‘cordis-ha020organizations - cop1SASW

() Use an external data source

Choose Connection...
Connection name:
Choose where you want the PivotTable report to be placed
(®) New Worksheet
O psting worksheet
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Visualising in MS Excel
Pivot tables in Excel

Creating the pivot table

The Pivot Table field list appears. Here we
select and drag the fields we want included
into the different parts of the table.

Go ahead and select:

1. “country” for the Row

2. “Count of ecContribution” for Values
3. and “projectAcronym” for Filter

Data visualisation workshop - Excel
PwC

Choose fields to add to report: v

projectRcn -
projectReference
¥ projectAcronym
role
d
name
shortName
activityType
endOfParticipation
¥ ecContribution

+ country -

Drag fields between areas below

FILTERS COLUMMNS
projecticronym -
ROWS 2 VALUES
country - Count of ecContribution
November 2016
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Visualising in MS Excel
Pivot tables in Excel

Refining the pivot table

The resulting table should look like this.
The problem here is that the table is
displaying the “Count” of contributions for
each country and not the total amount.

Data visualisation workshop - Excel
PwC

= T WU o W Pa =

- m
W 3

10
11

14
15
16
17
18
19

A

projectAcronym (All)

Row Labels
Al

Al

AM

AR

AT

Al

AL

BA

12 |BD
} |BE

BF
BG
Bl
BR
BW
BY

= Count of ecContribution

3

B

7

12
1044
32

3

18

2
1580
4
199
1

28

2

10
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Visualising in MS Excel

Pivot tables in Excel

Refining the pivot table

Right click on any of the cells under “Count of ecContribution” and then
click “Value Field Settings” from the drop down menu. In the window that
appears select “Sum” and click “ok”.

projectAcronym (All)

Row Labels
Al

AL

AM

[=a TR ¥ I S FUR N

- Count of ecContribution
Calibi =11 - A A B -9 » 5
B I=0-A-H-%%

v
1

7 |AR

8 AT
9 |AU
10 |AZ
1T BA
12 BD
13 |BE

14 |BF

15 BG
16 |BI

17 |BR
18 |BW
19 |BY
20 |CA
21 |CH
2

Data visualisation workshop - Excel
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Copy

m &

>< Remoyve "Count of ecContribution”
Summarize Values By
Show Values As

*=  Show Details

| é Value Field Settings...
PivotTable Options...

B | Hide Field List

Value Field Settings

Source Name: ecContribution

Custom Name: | Sum of ecContribution

Summarize Values By | Show Values As

Summarize value field by

Choose the type of calculation that you want to use to summarnze
data from the selected field

Er .

Count

Average

Max

Min

Product W

Number Format oK

Cancel

" Il
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Visualising in MS Excel
Pivot tables in Excel

Refining the pivot table

Because the countries displayed are too many, lets limit our table to the 30 most funded
countries. Click on the arrow next to “Row Labels”, from the dropdown select “Value
Filters” and then click on “Top 10”. In the appearing menu select 30 and click “OK”.

A B C D E G H J K M N o]

1 projectAcronym (All)
2
3 Row Labels! - Sum of ecContribution

1l

Vi oW S own S

Value Filters

jo Equals
Does Not Equa Top 10 Filter (country) ?

Show

>

¥ (Select All)
v Al

# AL

| AM

+ AR

v AT LEss Than

7 AU - _ OK Cancel
v AT

* BA

v BD

¥ BE

+| BF "

Top L ES] = | ttems “| by  Sum of ecContribution | %

QK Cancel
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Visualising in MS Excel
Pivot tables in Excel

Refining the pivot table

That’s more like it! Now select all the data and format it as “Euro” to align it
and enhance readability.

== X Cut

y Calibri =11
Paﬁe. -8 Copy ~ I u- .| &
¥ Format Painter = —

Clipboard 7] Font

Al fr | AT
A B

1 projectAcronym (All) r
2
3 Row Labels -7 Sum of ecContribution
4 | AT € 428.482.192,20
5 | BE € 728.601.763,36
6 | CH € 261.788.168,05
7|cCY € 48.777.837,94
8| CZ € 095.590.274,86
9 | DE €  2.751.853.442,92
10| DK € 384.247.181,08
11| EE € 59.334.057,62
12| EL € 313.643.179,79

Data visualisation workshop - Excel

PwC

# -  EFWrap Text

£ 3= [ Merge & Center -

Alignment

G

. 0 «0 oo Conditional
< PRI .

£ English (United Kingdom

% English (United States

€ Euro (€ 123)

\ Maore Accounting Formats... )
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Visualising in MS Excel
Pivot tables in Excel

Refining the pivot table

That’s more like it! Now select all the data and format it as “Euro” to align it
and enhance readability.

== X Cut

y Calibri =11
Paﬁe. -8 Copy ~ I u- .| &
¥ Format Painter = —

Clipboard 7] Font

Al fr | AT
A B

1 projectAcronym (All) r
2
3 Row Labels -7 Sum of ecContribution
4 | AT € 428.482.192,20
5 | BE € 728.601.763,36
6 | CH € 261.788.168,05
7|cCY € 48.777.837,94
8| CZ € 095.590.274,86
9 | DE €  2.751.853.442,92
10| DK € 384.247.181,08
11| EE € 59.334.057,62
12| EL € 313.643.179,79
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# -  EFWrap Text

£ 3= [ Merge & Center -

Alignment

G

. 0 «0 oo Conditional
< PRI .

£ English (United Kingdom

% English (United States

€ Euro (€ 123)

\ Maore Accounting Formats... )
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Visualising in MS Excel
Pivot tables in Excel

Refining the pivot table

Now let’s find out which of these 30 countries are funded more than the
average! Select all the data, click on “Conditional Formatting” , then
“Highlight Cells Rules” and click on “Greater Than”.

L=, X Cut X . i N oo, = ) . . | I
o Calibri 1 A A = ¥ EF Wrap Text Accounting | - ‘_4 Normal Bad Goo
Paste ‘. Copy B IU- - My ﬁ- = #= 3= [£3 Merge & Center - 2.0, 5 %8 s0 Conditional Format as : Explanatory T... .Inpu
= Format Painter Formatting= Table -
Clipboard - Font . Alignment . MNumber 7] — —
l | Highlight Cells Rules * L | Greater Than...

A4 v rf. AT - >

A B c D : F G H T]n Top/Bottom Rules » — Less Than...
1 projectAcronym (All) -
2 B | Data Bars [f=" Between...
S Row Labels -7 Sum of ecContribution .
4 | AT € 428.482.192,20 E Color Scales ~. Equal Te...
5 | BE € 728.601.763,36 =
6 | CH € 261.788.168,05 =

: lcon Sets
7|Cy = 48.777.837,94 z
8|z € 95.590.274,86 Jew Ru
9 | DE € 2.751.853.442,92 L
10| DK €  384.247.181,08 earnues
11| EE € 59.334.057,62 anage Rul
12| EL € 313.643.179,79
13| ES €  1.353.456.643,02 More Rules..
14| Fl € 321.058.218,84
15| FR € 1.583.171.390,95
16| HR € 26.078.501,24
17| HU € 87.223.367,07
Data visualisation workshop - Excel November 2016

114



Visualising in MS Excel

Pivot tables in Excel

Refining the pivot table

In the menu that appears activate the first field and click on the cell containing

the Value Of the 3 Row Labels ¥ Sum of ecContribution

4 | AT
BE

“Grand Total” and  :|=
divide by 30 by typing [|%
“/30” afterit. Inthe  «|x

11| EE

“with” field select 12| e

13| ES

“Light Red Fill” and "

15| FR

: (13 2 16 | HR
click “OK”. T
18| IE

19| IL

20| 1S

21| IT

22 | LU

23 | NL

24 | NO

25| PL

26 | PT

27 | RO

28 | RS

29 | SE

30| SI

31| SK

32| TR

33| UK

£

L
€
=
€
€
€
€
€
€
€
€
€
€
£
€
€
€
€
€
€
€
€
2
£
€
€
€
=
€
€

428.482.192,20
728.601.763,36
261.788.168,05
48.777.837,94
95.590.274,86
2.751.853.442,92
384.247.181,08
59.334.057,62
313.643.179,79
1.353.456.643,02
321.058.218,84
1.583.171.390,95
26.078.501,24
87.223.367,07
277.983.823,02
294.974.947,49
29.859.788,28
1.243.837.042,17
39.973.754,54
1.218.256.578,68
275.228.929,19
139.554.910,11
265.798.783,60
61.602.032,22
23.756.702,36
492.081.122,20
84.863.829,25
40.392.618,44
65.373.053,40
2.359.569.619,29

34 Grand Total

Data visualisation workshop - Excel
PwC

15.356.413.753,18

Greater Than ?

Format cells that are GREATER THAN:

oo o ] D
oK Cancel
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Visualising in MS Excel
Pivot tables in Excel

Refining the pivot table

Now do the same again but click on “Conditional Formatting” , then
“Top/Bottom Cells Rules” and click on “Top 10 Items”. Customise the

fields so that the Top 1 item has a red border and a bold red typeface.

2

O NV A W

9
10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

Data visualisation workshop - Excel
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Row Labels ¥ Sum of ecContribution

AT
BE
CH
Cy
cz
DE
DK
EE
EL
ES
Fl
FR
HR
HU
IE
L
IS
IT
LU
NL
NO
PL
PT

™

428.482.192,20
728.601.763,36
261.788.168,05
48.777.837,94
95.590.274,86

2.751.853.442,92

G I R T B T T T T T L L T T I T T Y

384.247.181,08
59.334.057,62
313.643.179,79
1.353.456.643,02
321.058.218,84
1.583.171.390,95
26.078.501,24
87.223.367,07
277.983.823,02
294.974.947,49
29.859.788,28
1.243.837.042,17
39.973.754,54
1.218.256.578,68
275.228.929,19
139.554.910,11
265.798.783,60

Top 10 ltems

Format cells that rank in the TOP:

1 S+ with  Custom Format...

-

OK

Number Font Border
1:1. .
:}: Y
T s
"‘I‘ Ald
"l‘ Alge
p
Underline:
Effects

;I Strikethrough

?

v

Cancel

Format Cells

Fill

Font style:
Bold

Regular
Italic

Bold ftalic

Color:

v|

Preview

AaBbCcYyZz
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Visualising in MS Excel
Pivot tables in Excel

Refining the pivot table

Hmm... It looks like a handful of countries are
getting funded above average.

Lets take a closer look on the difference with the
others!

Data visualisation workshop - Excel
PwC

Row Labels
AT
BE
CH
CcY
cZ
DE
DK
EE
EL
ES
FI
FR
HR
HU
IE
IL
15
IT
LU
MNL
NO
PL
PT
RO
RS
SE
sl
SK
TR
UK
Grand Total

- Sum of ecContribution
€

428.482.192,20
728.601.763,36
261.788.168,05
48.777.837,94
95.590.274,86

2.751.853.442,92

€
€
€
€
€
€
€
€
€
€
€
€
€
€
€
€
€
€
€
€
€
€
€
€
€
€
€
€
€
€

384.247.181,08
59.334.057,62
313.643.179,79
1.353.456.643,02
321.058.218,84
1.583.171.390,95
26.078.501,24
87.223.367,07
277.983.823,02
294,974,947 49
29.859.788,28
1.243.837.042,17
39.973.754,54
1.218.256.578,68
275.228.929,19
139.554.910,11
265.798.783,60
61.602.032,22
23.756.702,36
492.081.122,20
84.863.829,25
40.392.618,44
65.373.053,40
2.359.569.619,29
15.356.413.753,18
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Visualising in MS Excel
Pivot tables in Excel

Making a chart

Let’s make a chart to investigate. Click on the “See all charts” button at the
bottom right of “Charts” tab. Select “Column” and from there “Clustered

Column”.

A4

o : 4 @+ (WStore E l’E} ” ; ) | 1 ..‘ AN il
Pictures [_E,](TI,::; Shapes SmartArt ﬁrreﬁ'nﬂhn'. & My Apps - ;:TF?, [::::;: :{ero(::::ded 'j. . L pu.-or‘{-han Line Column
Table llustrations Add-ins Sparklines
fe || AT
A B Insert Chart
projectAcronym (All)
All Charts

Row Labels -7 Sum of ecContribution  Reeon

AT € 428.482.192,20 ' [J’- |

BE € 728.601.763,36 Templates QLU (AT (A0 i

CH € 261.788.168,05 [id Column

cy € 48.777.837,94 S Clustered Column

cz € 95.590.274,86 L]

DE € 2.751.853.442,92 = ———

DK € 384.247.181,08 r e

EE € 59.334.057,62

EL € 313.643.179,79 : _

ES € 1.353.456.643,02 [S— |

FI € 321.058.218,84 oMl L 1.

FR € 1.583.171.390,95

HR € 26.078.501,24 Wy Combo

Data visualisation workshop - Excel

PwC

November 2016
118



Visualising in MS Excel
Pivot tables in Excel

Making a chart

Ok nice. Now lets give the graph a meaningful label, let’s widen it so the names
of all the countries fit in the horizontal axis and let’s remove the legend as all it
does is clutter the graph.

projectidcronym

Sum of ecContribution

Sum of ecContribution by Country
€ 3.000.000.000,00
€ 2.500.000.000,00

€ 2.000.000.000,00

€ 1.500.000.000,00 ><
] al
€ 1.000.000.000,00 | ‘ | ‘
|||_. 1.1 NN 1.1

€ 500.000.000,00

€ -
ATBECHCY CZDEDK EE EL ES Fl FR HRHL 1E IL 15 IT LU NLNO PL PT RO RS S5E 51 SK TR UK

country -
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Visualising in MS Excel
Pivot tables in Excel

Making a chart

Now let’s sort our chart in descending order to get clearer picture. Click on the
filter symbol next to “Row Labels” in the pivot table, select “More Sort

Options”, configure the field to

ecContribution” and click “OK”.

1 projectAcronym (All)
2
3 Row Labels -7 5um of ecContribution

Jo)

¥ (Select All) ~
v Al

¥ AL

¥ AM

¥| AR

v AT

¥ AU

¥ AT

¥ BA

v/ D

v/ BE

v/ BF ~

oK Cancel

26 PT €
27 RO €
28 | RS €
Data visualisation workshop - Excel
PwC

sort

428.482.192,20
728.601.763,36
261.788.168,05
48.777.837,94
95.590.274,86

Label Fiters » | \,2.751.853.442,92

484.247.181,08
59,334.057,62
313.643.179,79
1.353.456.613,02
321.058.218,24
1.583.171.390,95
26.078.501,24
87.223.367,07
277.983.823,02
294.974.947 49
29.859.788,28
1.243.837.042,17
39.973.754,54
1.218.256.578,68
275.228.929,19
139.554.910,11
265.798.783,60
61.602.032,22
23.756.702.36

descending by “Sum of

projectAcronym ¥

Sum of ecContribution

Sum of ecContribution by Cou

Sort (country) ?

Sort options
Manual (you can drag items to rearrange them)
Ascending (A to Z) by:
®) Descending (Z to A) by ] ‘ 1 11
Sum of ecContribution e EL ES FI FR HR HU IE IL IS
Summary

Sort country by Sum of ecConiribution in descending order

Moge Options... OK Cancel

November 2016
120



Visualising in MS Excel

Pivot tables in Excel

Making a chart

Whoah! By sorting the pivot table our chart also got sorted. When a chart is
based on a pivot table any changes done to the table are transferred to the
chart as well.

Row Labels
DE
UK
FR
ES
IT
NL
BE
SE
AT
DK
FI
EL
IL
IE
NO
PT
CH
PL

Data visualisation workshop - Excel

PwC

¥ Sum of ecContribution

2.751.853.442,92 |

Lo T T T T T L T o T o T T T T T T T I B R

2.359.569.619,29
1.583.171.390,95
1.353.456.643,02
1.243.837.042,17
1.218.256.578,68
728.601.763,36
492.081.122,20
428.482.192,20
384.247.181,08
321.058.218,84
313.643.179,79
294.974.947,49
277.983.823,02
275.228.929,19
265.798.783,60
261.788.168,05
139.554.910.11

projectAcronym ¥

Sum of ecContribution

€ 3.000.000.000,00
€ 2,500.000.000,00
€ 2,000.000.000,00
€ 1.500.000.000,00
€ 1.000.000.000,00

€ 500.000.000,00

€-

country -

Sum of ecContribution by Country

DE UK FR ES IT NL BE SE ATDK FI EL IL 1E NOPT CH PL CZ HU SI TR RO EE CY SK LU IS HR RS
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Visualising in MS Excel
Pivot tables in Excel

Making a chart

For example, try using the filter we have added. Select a few
“projectAcronyms” and see how the chart updates to reflect the funding
among the countries, for those projects.

A B C D E F G H J
1 [ projectAcronym (Multiple Iltems) bt
2 projectAcronym 'Y
3 Row Labels T Sum of ecContribution sum of accontribution
4 | FR l € 20.143.435,50 |
5 | DE £ 5.026.143,14 Sum of ecContribution by Country
6 | ES € 3.221.332,76 €25.000.000,00
7 UK € 2.981.611,05
8 | IT € 2.624.780,70 €20.000.000,00
9 | BE € 1.557.890,00 £ 15.000.000,00
10 | NL € 1.420.750,00
11| SE € 372.257,25 €10.000.000,00
12 RO € 80.625,00 €5.000.000,00
13 MT 50125 . I [ | | ] - - B B B B B
14 LV 49812,5
FR DE ES UK IT BE ML SE RO MT LV EE
15 | EE € 49.125,00
16 |Grand Total € 37.577.887,90 country -
Data visualisation workshop - Excel November 2016
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Visualising in MS Excel

Pivot tables in Excel

Refining the pivot table

Now lets say we want to see the Top 3 projects for which each country gets the
most funding. Any ideas how we can do this?

Right click in the table
and click “Show Field
List”. From the menu
drag “projectAcronym”
from “Filter” to
“Rows”.

Data visualisation workshop - Excel
PwC

projectAcronym (All) -

Row Labels T Sum of ecContribution

DE [€ 2.751.853.442,92 |
UK € 2.359.569.619,29
FR € 1.583.171.390,95
ES Calibi ~|11 < & A BT -0
I e
NL B I=0-A0-R0
| BE £ 772 AN1 7R3 36
SE By Copy 20
AT 2 Format Cells.. 4,20
DK |_—£f'.' Refresh 08
Fl 184
EL Sort Y79
L Filter b 149
IE v Subtotal "country” 102
NO 1,19
PT Expand/Collapse 4 1,60
CH w8 Group.. 1,05
PL EE Ungroup... 11
(o k 86
\ »
HU Move 107
S| 2< Remove "country” \,25
TR [Fg Field Settings.. 40
RO PivotTahble Options.. 22
EE e 62
cy Q Show Field List 94
SK £ 40.39..0618.44

PivotTable Fields X

Choose fields to add to report: he
projectRen -
projectReference

¥ projectAcronym
role
id
name
shortName
activityType
endOfParticipation
¥| ecContribution
v country
street

Drag fields between areas below:

FILTERS COLUMNS
projectAcronym A
ROWS 31 VALUES
country R Sum of ecContribution =
November 2016
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Visualising in MS Excel

Pivot tables in Excel

Refining the pivot table

Now our pivot table is populated
with ALL the projects for the
countries displayed.

Click on the filter icon next to
“Row Labels”, go to “Value
Filters” and select “Top 10”.
From the menu that appears select
the top 3, like we did before.

Make sure you opened the “Value
Filters” menu for
“projectAcronym” and not for
“Country”

Data visualisation workshop - Excel
PwC

Row Labels
Select field:

projectAcronym
2l sortAtoz
Al SortZtoA

More Sort Options...

Label Filters
Value Filters

Search

-l (select Al

~[vl APRIL

[l sEP

[l [e-POM-Bioanal]

-[v] 100 Archaic Genomes
-[v] 16gairTest

-[v] 16gAairTest-Phase?
~[v| 1D-Neon

OK

5G-XHaul

Cancel

T fium of ecContribution
| £ 2.751.853.442,92

v 160000

2350000
1358300
159460,8
322250
159460,8
681450
551882.34

Equals...

>

Does Not Equal...

Greater Than...

Greater Than Or Equal To...
Less Than...

Less Than Or Egual To...

W
Between...
MNot Between...
Top 10...
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124



Visualising in MS Excel

Pivot tables in Excel

Refining the pivot table

Don’t forget to remove the “Conditional formatting” as it makes no sense

anymore.
== X Cut
Paste D@; Copy =
- ~ Format Painter
Clipboard [
B4 -
A
1
2
3 |Row Labels
4 | = DE
5 EUROfusion
6 LIGNOFLAG
7 PACE
8 | = BE
9 H2020
10 Ebolavac
1 TAKES
12(= 1T
13 EUROfusion
14 FIRST2ZRUN
15 GrapheneCorel
16 [© FR
17 WAYTOGO FAST
18 EUROfusion

Calibri

I U-

Font

Je

340114765,42

Sum of ecContribution

340.114.765,42

293.701.165,17
23.504.186,25
22.909.414,00
112.821.982,88

89.619.171,00
14.103.135,00

9.099.676,38
64.686.450,45

37.380.718,50
16.083.607,00
11.222.124,95
62.762.853,33

£
€
€
£
€
€
€
£
€
€
€
£
€
€
€

22.693.691,00
22.325.719,33

Data visualisation workshop - Excel
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3= [EMerge& Center -~ B2~ 9% » % 2

'

“4 Normal

Conditional Format as| Neutral
Formatting = Table -

[F]
Highlight Cells Rules »
[ s

T Top/Bottom Rules

Data Bars
|:::| Color Scales
. lcon Sets

New Rule...

Clear Rules

=
=
E Manage Rules...

Bad

Good

Calculation |||

Styles

Clear Rules from Selected Cells

Clear Rules from Entire Sheet

Clear Rules from This PivotTable
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Visualising in MS Excel
Pivot tables in Excel

Refining the pivot table

Exercise:

The table below displays the “Countries” that take up 50% of the funding for
each of the Top 10 funded “Projects”. Furthermore it highlights each row
according to the “percentage” of each project’s funding each country receives.

Sum of ecContribution Column Labels 7

Row Labels Y DE UK ES Grand Total

EUROfusion IESS0NES 7 B 27.479.945,00 Ic 22.325.719,33 |€ 9.242.254,01 [ESSM00835)
GrapheneCorel B 9.727.808,69 lEIElo41.815,87 E0.713.462,95 E0.865.078,75 K GNanIo6200
H2ME e 377,00 @ 3.969.456,00 68 321.841,00 € 29.305.174,00
WAYTOGO FAST Bl s5535377,10 | € 168.67500 [EIDRGORGOR00 €  48.750,00 [ENESNAGHSTI0N
PACE D ¢ 87096451 € 1.314.37800 | € 247.872,96 [EESaab00
LIGNOFLAG € 23.504.186,25 € 23.504.186,25
PROMOTION ESESE:, 50 B 3.946.696,25 B¢ 1.097.775,00 l€¢  970.095,00 RSSO
PERFORM B 4.493.00500 NEAREIRE 46,75 l¢ 865.72500 [ 1.703.610,00 [ESSEEI0IGIS
CONCERT ESEEN 50 ¢  450.812,00 € 1.597.157,00 & 2.067.879,50 [ESESSG60000
REPLICATE le 915.512,50 [ENREGS.645,14 ENEE. 112,10 eSS
Grand Total € 407.941.832,71 € 73.918.256,52 € 69.929.749,28 € 34.747.652,32 € 586.537.490,83
Data visualisation workshop - Excel November 2016
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Visualising in MS Excel
Statistical package and visualisation

Excel Data Analysis Toolpak

The Data Analysis toolpak allows the user to easily conduct descriptive
and exploratory statistics jobs on their data. It also offers a number of
relevant visualisations such as histograms, scatter plots and regression
charts.

Examples:
Moving average Correlation Matrix
20000 -
18000 f»‘
16000 A 1 Populaton = thousands
14000 - 2 Number of people ' 5q. kilometer
12000 3 People Inng m citses (%5)
looo0 o—Sales 4 Average female ife expectancy 07 13 76
§000 - T T
o MD\-‘ingAverage AVETARS Mase Iie ..‘l.F"!'-. LY
6000 - F . . ¢ - -
6 People who read (%a (05 03 [ 3 ]|
4000
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Visualising in MS Excel
Visualising on maps

Excel Power Map

Power Map is a very easy to use add-on for Excel that offers integration
with Bing maps. It is usually pre-installed and only needs to be
activated from the options.

Power map takes data, that includes an area variable (Countries, Cities,
Regions, etc.), from a spreadsheet and automatically detects the
geolocation details of the places and applies the data on a map.

Example:
https://www.youtube.com/watch?v=_ NPplSageUU

Data visualisation workshop - Excel November 2016
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https://www.youtube.com/watch?v=_NPpISageUU

Visualising in MS Excel
Visualising on maps

Exporting your Visualisations

Remember that if you want to add your graph to another office document
(Word, PowerPoint) you can simply copy paste it and you retain all formatting
options in the new file.

Data visualisation workshop - Excel November 2016
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Introduction to Data Visualisation

* Individual Projects
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Visualising in MS Excel
Individual Projects

Project Instructions

For the next part we will be using the datasets you all brought to create
individual visualisations.

« Each participant will have to find an interesting insight hidden in the data
and visualise it accordingly to reveal it.

« We will be going around helping everyone with their project.
« Inthe end each participant will present their findings to the rest of us.

» Those of you who haven’t brought your own dataset, can head to the EU ODP
and search for one now.

Data visualisation workshop - Excel November 2016
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Visualising in MS Excel
Choosing Datasets

EU ODP n European Union Open Data Portal

A - Open Data Portal - Data

Head through the ODP and select a B2 oo e Do o
dataset.

a Suggest a dataset
Is there data you would like to find on

https://data.europa.eu/euodp/en/data/ Show results with: @« all of these words any of these words the exact phrase  ? the portal?

Make a suggestion.
Total datasets available: 9235 §J

* Available as .xls or CSV

Most viewed datasets

e Contains tabular data ot Tt Hemor

Browse datasets by subject or groups

Tenders Electronic Daily (TED) - public procurement acne——mr.

 Contains numerical data

12749 views)
nnnnnnnnnn

« Contains more than 2 variables Lo ik &

CORDIS - EU research projects under FP7 (2007-2013)

« Contains various granularity levels e e g e

b Contains breakdowns (e-g. CountrY) Ref]ls(m of Commission documents P()p“l"r terme

entreprise

3 [LATEST VERSION] Elevation map of Europe unemployement
» Can show evolution (e.g. years) rabgal e vector data "

She Figures 2013 Gender in Research and Innovation

 Can be combined with other data aoriculture STATISTICS \yaper

European Skills, Competences, Qualifications and

(e.g. employment VS. population) Docamsions (5008 geospatial data™"

european union
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Disclaimers

This presentation has been carefully compiled by PwC, but no representation is made or warranty given
(either express or implied) as to the completeness or accuracy of the information it contains. PwC is
not liable for the information in this presentation or any decision or consequence based on the use of it.
PwC will not be liable for any damages arising from the use of the information contained in this
presentation. The information contained in this presentation is of a general nature and is solely for
guidance on matters of general interest. This presentation is not a substitute for professional advice on
any particular matter. No reader should act on the basis of any matter contained in this publication
without considering appropriate professional advice.

© 2016 PricewaterhouseCoopers. All rights reserved. “PricewaterhouseCoopers” refers to the
network of member firms of PricewaterhouseCoopers International Limited, each of which is a
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