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HOW? WHO?

WHERE? WHAT?

WHY? WHEN?




Graphical representation can be useful for:

O] 02 03

Data Analysts and Researchers and Financial and Business
Data Scientists Academics analysts

O4% 05 06

Health-care Providers Journalists and Media Urban Planners and

Professionals Geographers



Graphical
Representation

Refers to the use of visual elements, such as graphs,
charts, diagrams, maps, and illustrations, to present

information or data in a visual format.

It involves converting numerical or abstract data into
visual forms that are easier to understand, interpret,

and communicate.
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Bar Graph

. . Pie Graph
Graphical Representation i

Line Graph

Numerical
(Graph)

Area Graph

Scatter plots

Histograms

Non-numerical

Others




You graphically represent your data if:

0] 02 03

Data analysis and Explaining relationships Monitoring and tracking

exploration and comparisons performance

04 05 0]5

Decision-making and
strategic planning

Storytelling and journalism Designing user-friendly

interfaces

All in all, when you need to present data, convey information, or facilitate
understanding through visual representation



1- What type of variable you have?

Qualitative Quantitative

Nominal Ordinal Discrete Continuous



2- What would you like to show?

Ol 02
Comparison Distribution
03 04
Composition Relationship

To support decision making and

present data to stakeholders




| Many Items

Few ltems

 — Cyclical

Many Categories

Two Variables per Item

| Few Categories

| One Variable per Item |

Among ltems

—— Non- Cyclical

Many Periods

L

—l Single or Few Categories

—l Many Categories

Few Periods

| Over Time

sa|qeleA oM | | sa|qeleA aaiyl |

Relationship

Comparison

What would you like to show?

Composition

Distribution

Changing

Over Time

Few Periods

| Static |

-1 Few Data Points

—| Many Data Points

| Two Variables | | Single Variable |

Many Periods Simple Share of Total

Accumulation or
Subtraction to Total

Components of
Components




| Many Items

Few ltems

 — Cyclical

Many Categories

| Few Categories

Two Variables per Item

| One Variable per Item |

Among ltems

—— Non- Cyclical

Many Periods

L

—l Single or Few Categories

—l Many Categories

Few Periods

Over Time

Relationship What would you like to show?

Comparison

Composition

Distribution



Comparison

Comparison among two variable per item

Variable Width Column Chart

A variable width column chart, also khown as a Bar Width
bar Mekko chart, is a chart where column Represents one variable,
often absolute.

widths are scaled such that the totalwidth
Mmatches the desired chart width and there are :
no gaps between columns.

Bar Height
Represents
This chart can be used for tracking the values second variable,
. . . often relative.
of two different variables for each category in
the data.
A B C D E F G HI J
Categories

Each bar represents a category with two variables attached.



Comparison

Comparing Other types of bar and column charts

SAUSVELEL B[ AT Rl Bar/Column charts can be extended with a second categorical variable

Column Chart to divide each of the groups in the original categorical variable.

Sometimes called vertical The second categorical variable will divide each bar count into

bar charts. subgroups.
Stacked Column Chart Stacked Bar Chart
One variable per many categories - . I 8 -I .-
Bar Chart o ] I I |
| St -
plots humeric values for - B il I |

5M

levels of a categorical
feature as bars.
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Comparison
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Population pyramids by education attainment

Variable 1: Population
Variable 2: Gender
Variable 3: Age (Generation)

Variable 4: Education

Educational attainment

B Higher education
B mm Secondary education
Wn o mm Some primary education
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Few Data Points (Boxplot)

Distribution
Lower Quartile Median Upper Quartile
Qi Q2 Q3
Single Variable Min i
: . I 25% 25% 5% |
Few Data Points (Histogram) | £t |
Whisker Whisker
Box
-+ -
Inter Quartile Range (IQR)
Normal Distribution
symmetnc, unimodal skew left skew rnght i
|
Positive Skew
— I
Negative Skew

uriform bimodal multimodal




Distribution

Two Variables

Q-Q Plot

The quantile-quantile (Q-Q) plot is used to
compare the shapes of distributions, providing a
graphical view of how properties such as
location, scale, and skewness are similar or
different in the two distributions.

MNormally distributed data
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Relationship
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Waffle chart
Pie Chart HEEEEEEEEEN
HEEEEEEEREE
Each categorical value corresponds with a 1T 1T 1T 111111
single slice of the circle, HEEEEREREER
HEEEEREEEER
Size of each slice indicates the proportion of EEEEEEEEEN
the whole each category level takes. ENEEEEEEEE
EEEEEEENEN
Part of whole Stacked bar chart

A single stacked bar can be thought of as a pie chart’s slices rolled
out into a rectangular form

Doughnut plot

L




Composition

Treemap

Treemaps are an alternative way of visualising
the hierarchical structure of a Tree Diagram

Displaying quantities for each category via area
size and each category is assigned a rectangle
area with the subcategory rectangles nested
inside.

Pet Shop

Fish

GBD Compare

Analyze updated data about the world’'s health levels and trends from 1990 to 2019 in this interactive tool
using estimates from the Global Burden of Disease (GED) study.

1 & Institute for Health Metrics and Evaluation
B


https://datavizcatalogue.com/methods/tree_diagram.html

Composition

Waterfall
Shows how an initial value can be affected by the _ _ _ Choose a Country
. £ p . s / . UK Higher Education | HESA Finance 2016/17 @ an
cumulative effect of sequential positive and negative Expenditure by type of expenditure and location of HE provider  Nester Ireland
values. f::luﬂma
) ) Academic departments - £12.993.1M
It uses a series of bars that show gains and losses, clearly
showing how an opening figure was changed by events Administation and central services -55-533-5”
and Ied to the CIOSing figure. Research grants and contracts £4,801.0M
Premizses . E3,930-9M
400 Academic services £3,143.6M
Other I £2,232.4M
300
- Residences and catering operations (incl. conferences) £1,805.0M
: NANCE 2016/7 - Table 17 I RCREENYNORFOLK
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Changing Over Time ] ) ) )
New daily Covid-19 infections fall after spike in mid-2021

Line Graph - _ | -
Daily infections Daily vaccinations
This chart is used to display quantitative 2,500 40,000
values over a continuous interval or time
i i ; 2,000 30,000
period. A Line Graph is most frequently |
used to show trends and changed over 1,500
1,000
When grouped with other lines (other data 500 10,000
series), individual lines can be compared to
one another 0 0

Note: avoid using more than 3-4 lines per
graph Sources: Our World In D




Changing Over Time
Area Graph

Are Line Graphs but with the area below the
line filled in with a certain colour or texture.

Like Line Graphs, Area Graphs are used to
display the development of quantitative
values over an interval or time period.

Stacked Area Graphs work the same way as
simple area graph, except for displaying
multiple data series that start each point
from the point left by the previous data
series.

Cumulative number of global coronavirus infections
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https://datavizcatalogue.com/methods/line_graph.html

Radar Chart (Spider Chart, Web Chart, Polar Chart, Star Plots)

Radar Charts are a way of comparing multiple quantitative
variables.

Radar Charts are also useful for seeing which variables are
scoring high or low within a dataset, making them suited for
displaying performance.

IMPORTANT NOTE: you need to determine how each category
relates to the others, know what each category axis of the radar
chart represents, to determine whether each category relates in
terms of scales of measurement. It is possible that these scales
will be the same for each category. However, the radar chart
may also represent data using different techniques of
quantifying data.

Axis and Scale

Variable G

Variable F

Variable E

Data Point

Variable A

10

a Variable B

Variable C

Variable D

Polygon



Comparison Chart Effect of COVID-19 on Qol.
D USA . Russia . China

—COVID —CONTROL Physical functioning

100

Population Growth Rate GDP Real Growth Rate

General health Role - physical

Pain Role - emotional

Density Infant Mortality

Social functioning

Area Life Expectancy

Emotional well-being

Population
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Relationship

Two Variables Three Variables
A.scatter plot us.es do.ts to represent values for two A bubble chart is primarily used to show relationships
different numeric variables. SR T e Ve SEs
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https://chartio.com/learn/charts/what-is-a-scatter-plot/

People live longer in richer countries.
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Scatter Plot Bubble Chart

Incidence - ASR (World) vs Human Development Index, breast, in 2020 all ages Incidence - ASR (World) vs Human Development Index, breast, in 2020 all ages
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HELPFUL RESOURCES

From Data to Viz The Data Visualisation Catalogue

The Data Visualisation Catalogue

A handy guide and library of different data visualization techniques, tools, and a
learning resource for data visualization.

|. datavizcatalogue.com

From data to Viz | Find the graphic you need
A classification of chart types based on their input data format.






