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29. Wait, do you really need a plot?

Sentence Table Graphic

Less data More data

Amount of data each type can carry effectively
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29. Wait, do you really need a plot?
“OW UC Sentence Table Graphic

Less data More data

Amount of data each type can carry effectively

In the summer holiday period,
43% of children go on vacation,
while the rest stays in town.
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29. Wait, do you really need a plot?
2 A Sentence Table Graphic

Less data More data

Amount of data each type can carry effectively

In the summer holiday period,
43% of children go on vacation,
while the rest stays in town.

fChiIdren that go on vacation \ 43% |
Children that stay in town | 57% |




29. Wait, do you really need a plot?
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Less data More data

Amount of data each type can carry effectively

In the summer holiday period,
43% of children go on vacation,
while the rest stays in town.

‘Children that go on vacation \ 43% |
Children that stay in town | 87% |




29. Wait, do you really need a plot?

In the summer holiday period,
43% of children go on vacation,
while the rest stays in town.

Sentence Table Graphic

Less data More data

Amount of data each type can carry effectively

{ Children that go on vacation

!Children that stay in town
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D'W v slejde by Sentence Table Graphic

Less data More data

Amount of data each type can carry effectively

In the summer holiday period,
43% of children go on vacation,

15% of children enroll in summer camps,
20% spend their time with their grandparents,
20% watch TV all day long and
only a 2% study for next year.
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29. Walt do you really need a plot?

Sentence Table

Less data More data

Amount of data each type can carry effectively
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In the summer holiday period, ~Go on vacation | 8% %

43% of children go on vacation, Enrollin a summercamp = 15% 9

15% of children enroll in summer camps, Go to grandparent’s 20% §
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20% spend their time with their grandparents, Watch TV ! 20% 8
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Sentences

Are an effective way to display numerical information, but not if there
are more than two values, because it does not allow for comparisons.
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29, Wait, do you really need a plot?
Jow miuch data?

Sentences

Are an effective way to display numerical information, but not if there
are more than two values, because it does not allow for comparisons.

Tables

Are the best way to show exact numerical values.
But the entries should be arranged in semi-graphical form,
helping the user locate the data.
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29. Wait, do you really need a plot?

A

Broadband and/or smartphone adoption
% of adults in coch group who have a home brooddand connection or a smarfphone
Sentences
Are an effective way to display numerical information, but not if there Total 180 0o 72 s
are more than two values, because it does not allow for comparisons. — - ~ -
Female 80 73 7
Age
Tables g - = T
Are the best way to show exact numerical values. iy o o
But the entries should be arranged in semi-graphical form, Education
helping the user locate the data. e o = = i
College+ 23 93 not sig
Household income
«<$30,000 63 64 not sig
$30,000874 999 84 81 mot sig
$75,000+ 96 96 not sig
Other demogrophics
Parents 91 85 €
Students a7 96 not sig
Pew Research Center’s internet Progect Mty 15 September 30, 2013 tracking survey, N=G010 sdats ages
8¢ For results based on off eduits, 4 223 for whites end n*664 for African Americers.
PEW RESTARCH CENTER

PNTL/:28/:2025K8:22:461PM]




29. Wait, do you really negd a plot?

W )

Sentences

Are an effective way to display numerical information, but not if there
are more than two values, because it does not allow for comparisons.

j} Tables
Are the best way to show exact numerical values.

But the entries should be arranged in semi-graphical form,
helping the user locate the data.

Graphics

Are best used when:

() You are not interested in the particular numerical values,
but on trends

(I) When you want to compare data

waggamm




30- Types of Plots



30. Types of Plots
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30. Types of Plots
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Distributions

When you have a lot of observations of one variable. |
lllim, A (E

When summary statistics are not informative.
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30. Types of Plots

Distributions

When you have a lot of observations of one variable.
When summary statistics are not informative.

Relationship

When you want to compare two (maximum three)

variables, to see what is the dependence of one versus
the other.
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30. Types of Plots

Distributions

When you have a lot of observations of one variable.
When summary statistics are not informative.

Relationship

When you want to compare two (maximum three)
variables, to see what is the dependence of one versus
the other.

Ranking

You want to compare several variables, and you are
interested in which one is bigger than the other, but not
necessarily how much bigger.
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30. Types of Plots

Part to whole

When a variable is divided into categories, and you
want to know what is the predominant category.
Not so much for an exact comparison of the
proportions of categories.
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30. Types of Plots

Part to whole

When a variable is divided into categories, and you
want to know what is the predominant category.
Not so much for an exact comparison of the
proportions of categories.
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3

0. Types of Plots

Part to whole

When a variable is divided into categories, and you
want to know what is the predominant category.
Not so much for an exact comparison of the
proportions of categories.

Map

When your data is geographical, and you want to plot
some variable on top.
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31. Plotting Distributions

< Plotting distributions >




31. Plotting Distributions

A histogram is the graphical representation of the distribution of a numeric variable.

Might price distribution of Airbnb appartements
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31. Plotting Distributions

A histogram is the graphical representation of the distribution of a numeric variable.

The variable is cut into several bins, and the number of observations per bin is represented by the height of the bar.

Might price distribution of Airbnb appartements
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31, Plotting Distributions

stogram

A histogram is the graphical representation of the distribution of a numeric variable.

The variable is cut into several bins, and the number of observations per bin is represented by the height of the bar.

o Try several bin sizes. It can lead to graphs that look very different.

Night price distribution of Airbnb appartements
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31, Plotting Distributions

1, Histogram

A histogram is the graphical representation of the distribution of a numeric variable.

The variable is cut into several bins, and the number of observations per bin is represented by the height of the bar.

0 Try several bin sizes. It can lead to graphs that look very different.

0 It takes as input numeric variables only.

Night price distribution of Airbnb appartements
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31, Plotting Distributions

Histogram

A histogram is the graphical representation of the distribution of a numeric variable.

The variable is cut into several bins, and the number of observations per bin is represented by the height of the bar.

o Try several bin sizes. It can lead to graphs that look very different.

0 It takes as input numeric variables only.

Night price distribution of Airbnb appartements

i
&: | Jl“i I IllIIﬂlI—..l.m T sl

R BT EE ] ey amsmm

I cAlLInAE. ﬂlTA_Tﬁ_\ll'l L



31. Plotting Distributions

Iy, Histogram

A histogram is the graphical representation of the distribution of a numeric variable.
The variable is cut into several bins, and the number of observations per bin is represented by the height of the bar.

It takes as input numeric variables only.
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31, Plotting Distributions

iy, Histogram

A histogram is the graphical representation of the distribution of a numeric variable.
The variable is cut into several bins, and the number of observations per bin is represented by the height of the bar.

It takes as input numeric variables only.

Bar plot |

4 44 ©
1 observation X[V
where x=10 and y=4 ol a
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31. Plotting Distributions

i, Histogram

A histogram is the graphical representation of the distribution of a numeric variable.
The variable is cut into several bins, and the number of observations per bin is represented by the height of the bar.

It takes as input numeric variables only.

Bar plot Histogram
4 44 ©
X|Y X
1 observation 4 observations ——
wherex=10andy=4 19 | 4 where x=10 10
10
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10 10 10
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31. Plotting Distributions

Iy, Histogram

A histogram is the graphical representation of the distribution of a numeric variable.
The variable is cut into several bins, and the number of observations per bin is represented by the height of the bar.

It takes as input numeric variables only.

Bar plot Histogram
4 44 ©
X|Y X
1 observation 4 observations ——
wherex=10andy=4 19 | 4 where x=10 10
10
10
—_— 10
10 10 10
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31. Plotting Distributions

Representation of the distribution of a numeric variable (histogram for continuous variables).

Night price distribution of Airbnb appartements
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31. Plotting Distributions

Representation of the distribution of a numeric variable (histogram for continuous variables).

0 It takes as input numeric variables only.

Night price distribution of Airbnb appartements
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Representation of the distribution of a numeric variable (histogram for continuous variables).

0 It takes as input numeric variables only.

00078

00050

0.002%

02000

Night price distribution of Airbnb appartements
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31. Plotting Distributions

Boxplot

Also known as Box and Whiskers plot.
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31. Plotting Distributions

Boxplot

Also known as Box and Whiskers plot.
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31. Plotting Distributions

Boxplot

Also known as Box and Whiskers plot.

A boxplot summarizes the distribution of a numeric variable for several groups.
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31. Plotting Distributions

Boxplot

Also known as Box and Whiskers plot.

A boxplot summarizes the distribution of a numeric variable for several groups.
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31. Plotting Distributions

Boxp!

Also known as Box and Whiskers plot.

A boxplot summarizes the distribution of a numeric variable for several groups.
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31. Plotting Distributions

Boxplot

Also known as Box and Whiskers plot.

A boxplot summarizes the distribution of a numeric variable for several groups. TETH PERCENTILE

25TH PERCENTILE
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31. Plotting Distributions

Boxplot

OUTLIERS

Also known as Box and Whiskers plot.

A boxplot summarizes the distribution of a numeric variable for several groups. BT PERCENTILE
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31. Plotting Distributions

Boxplot

Also known as Box and Whiskers plot.
A boxplot summarizes the distribution of a numeric variable for several groups.

The problem is that summarizing also means losing information.

OUTLIERS

75TH PERCENTILE

MEDIAN <+——}-@—

25TH PERCENTILE

L J
OUTLIERS | &
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31. Plotting Distributions

Boxp!

Also known as Box and Whiskers plot. SRCBCTies e sample size

A boxplot summarizes the distribution of a numeric variable for several groups.

The problem is that summarizing also means losing information.
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31. Plotting Distributions

Boxplot

Also known as Box and Whiskers plot. SRR Te st Saplc size

A boxplot summarizes the distribution of a numeric variable for several groups.

The problem is that summarizing also means losing information.
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31. Plotting Distributions

Boxplot
Also known as Box and Whiskers plot. bz liGes e sapie size
A boxplot summarizes the distribution of a numeric variable for several groups.

The problem is that summarizing also means losing information.

100 OBSERVATIONS 5 OBSERVATIONS

i P

: B - c D 1267202505 30:07e




31. Plotting Distributions

Boxplot

Also known as Box and Whiskers plot. & Xpiotiites Yie salpic size

A boxplot summarizes the distribution of a numeric variable for several groups.

The problem is that summarizing also means losing information.

Plot your data points on top
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31. Plotting Distributions

- Boxplot

Also known as Box and Whiskers plot. £ 2R lite e Sample sice

A boxplot summarizes the distribution of a numeric variable for several groups.

The problem is that summarizing also means losing information.

Plot your data points on top
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31. Plotting Distributions

- Boxplot

Also known as Box and Whiskers plot. & AR hite the Sample size

A boxplot summarizes the distribution of a numeric variable for several groups.

The problem is that summarizing also means losing information.

Plot your data points on top
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31. Plotting Distributions

- Boxplot

Also known as Box and Whiskers plot. & 2Rlite e sampie sice

A boxplot summarizes the distribution of a numeric variable for several groups.

The problem is that summarizing also means losing information.

Plot your data points on top

Use a violin plot
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31. Plotting Distributions

iolin plot

Alternative to a boxplot.
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31. Plotting Distributions

iolin plot

Alternative to a boxplot.

Plot of the distribution of each variable in a symmetric way.
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31. Plotting Distributions

iolin plot

Alternative to a boxplot.
Plot of the distribution of each variable in a symmetric way.

Good when we have lots of data and cannot show individual observations.
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31. Plotting Distributions

Violin plot

Alternative to a boxplot.
Plot of the distribution of each variable in a symmetric way.

Good when we have lots of data and cannot show individual observations.
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31. Plotting Distributions

Violin plot

Alternative to a boxplot. If S?jrirf]f%lfer?tziigﬁi}t/ery

Plot of the distribution of each variable in a symmetric way.

Good when we have lots of data and cannot show individual observations.
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31. Plotting Distributions

Violin plot

Alternative to a boxplot. I SZ?f%'feilzii;fi;’ery

Plot of the distribution of each variable in a symmetric way.

Good when we have lots of data and cannot show individual observations. Can be used together with a
boxplot
3 Unless your variables have

an implicit order, order them 4
by median value
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31. Plotting Distributions

Vi

Alternative to a boxplot. I S?jri?f%'feilzif\;firery

Plot of the distribution of each variable in a symmetric way.

Good when we have lots of data and cannot show individual observations. Can be used together with a
boxplot
3 Unless your variables have

an implicit order, order them 4
by median value
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31. Plottmg D|str|but|ons

Alternative to a boxplot.

Plot of the distribution of each variable in a symmetric way.

Good when we have lots of data and cannot show individual observations.

==

10

n=500 n=100 n=1000 n=20

If sample sizes are very
different, show it

Can be used together with a
boxplot

Unless your variables have
an implicit order, order them 4
by median value

For few variables: consider a
ridgeline plot.
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31. Plotting Distributions

Ridgeline plot

Ridgeline plots show the distribution of a numerical value for several groups.
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31. Plotting Distributions

Ridgeline plots show the distribution of a numerical value for several groups.

The distribution can be shown using density plots or histograms.
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31. Plotting Distributions

Ridgeline plots show the distribution of a numerical value for several groups.

The distribution can be shown using density plots or histograms.
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31. Plotting Distributions

Ridgeline plots show the distribution of a numerical value for several groups.

The distribution can be shown using density plots or histograms.

Only good when: you have few variables & there is a clear pattern (not too many overlaps)
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31. Plotting Distributions

Plotting distributions
K=
alllin, A * %
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32. Plotting Relationships between variables

< Relationships between variables >




32. Plotting Relationships between variables

Line plot

A line chart graph displays the evolution of one or several numeric variables.

Bumber of batses bom

Popularity of American names in the previous 30 years

1880

1820
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32. Plotting Relationships between variables

A line chart graph displays the evolution of one or several numeric variables.

Often used to visualize a trend in data over intervals of time — a time series.

Popularity of American names in the previous 30 years
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32. Plotting Relationships between variables

Line plot

A line chart graph displays the evolution of one or several numeric variables.
Often used to visualize a trend in data over intervals of time — a time series.

When we see a line plot, we assume that variable x is continuous.

Popularity of American names in the previous 30 years
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32. Plotting Relationships between variables
When we see a line plot, we assume that variable x is continuous.

Numerical and continuous

or

Numerical and discrete
with very high resolution
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32. Plotting Relationships between variables
When we see alli

Numerical and continuous
or
Numerical and discrete
with very high resolution
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32. Plotting Relationships between variables
When we see alli

Numerical and continuous
or
Numerical and discrete
with very high resolution
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32. Plotting Relationships between variables

Numerical and continuous
or
Numerical and discrete
with very high resolution

1.5
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When we see a line plot, we assume that variab

Numerical and discrete
with low resolution
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32. Plotting Relationships between variables

Numerical and continuous
or
Numerical and discrete
with very high resolution
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32. Plotting Relationships between variables
When we see a line plot, we assume that variable x is continuous.

Numerical and continuous

Numerical and discrete
with very high resolution
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32. Plotting Relationships between variables
When we see a

Numerical and continuous

Numerical and discrete
with very high resolution

1.5
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985
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ine plot, we assume that variable x is continuous.
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32. Plotting Relationships between variables

When we see ali

Numerical and continuous Numerical and discrete Categorical
or with low resolution
Numerical and discrete
with very high resolution
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32. Plotting Relationships between variables

Line plot > WAl Variation: the area plot

Same line plot, but the area beneath the line is shaded.
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32. Plotting Relationships between variables

M Line plot > #7248 Variation: the area plot

Same line plot, but the area beneath the line is shaded.

Popularity of American names in the previous 30 years Poputarity of American names in the previous 30 years
§ &
! !
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1880 1920 1950 2000 1850 1320 960 2000
Line plot Area plot
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32, Plotting Relatlonshlps between vanables

‘Variation: the area plot

Same line plot, but the area beneath the line is shaded.

DOES NOT COMPLY WITH
THE PRINCIPLE OF MINIMUM INK

Poputarity of American names in the previous 30 years Popularity of American names in the previous 30 years
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Line plot Area plot
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32, Plotting Relatlonshlps between vanables

the area plot

Same line plot, but the area beneath the line is shaded.

DOES NOT COMPLY WITH

ONE AREA COVERS THE OTHER THE PRINCIPLE OF MINIMUM INK

Popularity of American names in the previous 30 years Popularity of names in the previous 30 years
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Line plot Area plot

11'/:28/:202548:36:59]PM




32. Plotting Relationships between variables

' Line plot > | Variation: the stacked area plot
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32. Plotting Relationships between variables

) Line plot > (@l Variation: the stacked area plot

Displays the distributions of variables so as to avoid overlap between variables.
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32, Plotting Relatlonshlps between variables

Displays the distributions of variables so as to avoid overlap between variables.

Popularity of American names in the previous 30 years Popularity of American names in the previous 30 years Popularity of American names in the previous 30 years
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32. Plotting Relatlonshlps between variables

Displays the distributions of variables so as to avoid overlap between variables.

Popularity of American names in the previous 30 years Popularity of American names in the previous 30 years Popularity of American names in the previous 30 years
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Line plot Area plot Stacked area plot
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32. Plotting Relatlonshlps between variables

Displays the distributions of variables so as to avoid overlap between variables.
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32, Plotting Relatlonshlps between variables

Displays the distributions of variables so as to avoid overlap between variables.
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32. Plotting Relationships between variables

Scatter plot

Ground living area partially explains sale price of apartments

400
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32. Plotting Relationships between variables

Scatter plot

A scatterplot displays the relationship between two numeric variables.

Ground living area partially explains sale price of apartments

400
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32. Plotting Relationships between variables

Scatter plot

A scatterplot displays the relationship between two numeric variables.
For each data point, the value of its first variable is represented on the X axis, the second on the Y axis.

Very useful to reveal patterns of your data

Ground living area partially explains sale price of apartments

400
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32. Plotting Relationships between variables

) Scatter plot > Variationinteractive scatter plot

Ground living area partially explains sale price of apartments
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32, Plotting Relationships between variables

" Scatter plot >

4000 5000
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32. Plotting Relationships between variables

Scatter plot > §i#® Variation: the bubble plot
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32. Plotting Relationships between variables

Scatter plot > §# Variation: the bubble plot

A bubble plot is a scatterplot where a third dimension is added:
the value of an additional numeric variable is represented through the size of the dots.
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32. Plotting Relationships between variables

) Scatter plot > {9 Variation: the bubble plot

3rd dimension must be
A bubble plot is a scatterplot where a third dimension is added: proportional to the area,
the value of an additional numeric variable is represented through the size of the dots. not diameter.
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it Scatter plot > (8% variation: the bubble plot

A bubble plot is a scatterplot where a third dimension is added:
the value of an additional numeric variable is represented through the size of the dots.

3rd dimension must be
proportional to the area,
not diameter.

The relationship between
the variable of the X and Y
axis is much more obvious
than the relationship with
the third variable. Prioritize.

M #a O

e —

Adding color means adding
a 4th variable.
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- Heat map
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A heatmap is a graphical representation of data where the values contained in a matrix are represented as colors.
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==:z Heat map

A heatmap is a graphical representation of data where the values contained in a matrix are represented as colors.
Like a table but without caring for the exact values
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Heat map

A heatmap is a graphical representation of data where the values contained in a matrix are represented as colors.
Like a table but without caring for the exact values

Very useful to reveal patterns of your data

Metrics
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A heatmap is a graphical representation of data where the values contained in a matrix are represented as colors.

Like a table but without caring for the exact values

Very useful to reveal patterns of your data © Heatmap Of COVID-19 Cases In Florida @
By Age Over Time

90-199
85-89
80-84
75-79
70-74
65-69
60-64
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50-54
45-49
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Each pixel represents a 4-day time period and 5-year age bracket.
Pixel intensity represents the number of cases reported. o
Metrics Source: https://github.com/mbevand/florida-covid19-line-list-data 24/
Created by: Marc Bevand — @zorinaaq o nih. e A e, . b




Heat map

A heatmap is a graphical representation of data where the values contained in a matrix are represented as colors.

Like a table but without caring for the exact values

Very useful to reveal patterns of your data © Heatmap Of COVID-19 Cases In Florida @
By Age Over Time
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Each pixel represents a 4-day time period and 5-year age bracket.
Pixel intensity represents the number of cases reported. e
Metrics Source: https://github.com/mbevand/florida-covid19-line-list-data 24/
Created by: Marc Bevand — @zorinaa i . ‘G I il
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A heatmap is a graphical representation of data where the values contained in a matrix are represented as colors.

Like a table but without caring for the exact values

Very useful to reveal patterns of your data © Heatmap Of COVID-19 Cases In Florida @
By Age Over Time
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Each pixel represents a 4-day time period and 5-year age bracket.
Pixel intensity represents the number of cases reported. e
Metrics Source: https://github.com/mbevand/florida-covid19-line-list-data 24/
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Heat map
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A heatmap is a graphical representation of data where the values contained in a matrix are represented as colors.
Like a table but without caring for the exact values
Very useful to reveal patterns of your data

Depicts the relationship between 3 variables.

Boston Monthly Temperatures 1900-2000
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A heatmap is a graphical representation of data where the values contained in a matrix are represented as colors.
Like a table but without caring for the exact values

Very useful to reveal patterns of your data

Depicts the relationship between 3 variables.

Boston Monthly Temperatures 1900-2000
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§==: Heat map

A heatmap is a graphical representation of data where the values contained in a matrix are represented as colors.
Like a table but without caring for the exact values

Very useful to reveal patterns of your data

Depicts the relationship between 3 variables.

Boston Monthly Temperatures 1900-2000
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i IIIIIIE Heat map

A heatmap is a graphical representation of data where the values contained in a matrix are represented as colors.
Like a table but without caring for the exact values

Very useful to reveal patterns of your data

Depicts the relationship between 3 variables.

Boston Monthly Temperatures 1900-2000
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Relationships between variables
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Relationships between variables
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Relationships between variables
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33- Plotting Ranking



Plotting rankings




DDHD Barplot

A barplot shows the relationship between a numeric and a categoric variable.
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DDDD Barplot

A barplot shows the relationship between a numeric and a categoric variable.
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DDHD Barplot

A barplot shows the relationship between a numeric and a categoric variable.

Each categoric variable = bar

Numeric value = length of the bar
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DDHD Barplot

A barplot shows the relationship between a numeric and a categoric variable.
Each categoric variable = bar

Numeric value = length of the bar
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Order your barplots




DDHD Barplot

A barplot shows the relationship between a numeric and a categoric variable.
Each categoric variable = bar

Numeric value = length of the bar

Order your barplots

If several observations per
categorical variable, use a
grouped bar chart
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DDHD Barplot o

A barplot shows the relationship between a numeric and a categoric variable. Order your barplots

Each categoric variable = bar
If several observations per

categorical variable, use a

Numeric value = length of the bar
grouped bar chart

" Food
B utilities
B rent

Prices

2000 2010 2020

Grouped barplot 1297202581134 1:3 1VAM]



DDHD Barplot

A barplot shows the relationship between a numeric and a categoric variable.

Each categoric variable = bar

Numeric value = length of the bar

Prices

" Food
B utilities
B rent

2000

" Food
B utilities
B rent

Prices

2010 2020 2000 2010 2020

Grouped barplot Stacked barplot

Order your barplots

If several observations per
categorical variable, use a
grouped bar chart
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|:||:||:|D Barplot > *mm Variation: the lollipop plot
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|:||:||:|D Barplot > *h”ﬂ Variation: the lollipop plot

The bar is replaced with a line ending with a dot.
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DDHD Barplot > Tm“] Variation: the lollipop plot

The bar is replaced with a line ending with a dot.
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Good idea because

Good for dense barplots with
similar values
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DDUD Barplot > Tm“] Variation: the lollipop plot

The bar is replaced with a line ending with a dot.
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Good idea because

Good for dense barplots with
similar values

Principle of minimum ink

It is clearer that we do not
have to decode area
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DDDD Barplot > Tm“] Variation: the lollipop plot

The bar is replaced with a line ending with a dot.
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Good idea because

Good for dense barplots with
similar values

Principle of minimum ink

It is clearer that we do not
have to decode area

Decode position in a common scale
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DDDD Barplot > Tm“] Variation: the lollipop plot
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HDHD Barplot > M"f Variation: the lollipop plot

The Cleveland dot plot -or- dumbbell dot plot
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DDUD Barplot > ,mm Variation: the lollipop plot

The Cleveland dot plot ~or- dumbbell dot plot
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DDHD Barplot > 'mm Variation: the lollipop plot

1.5
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0.0

The Cleveland dot plot -or- dumbbell dot plot

1990

2000

2010

2020

0.5

0.0

1980 2000

200

2020

Ralem
Tacoms

L Amgeles
Seattle
Paortland
San Diego
Hidalgo
Spokane
Bremerton
Beverly Hills
Merida
Vamcouver
San Andres
Orizaba
Camacho
Acapulon
Yakima
Mexico City
Victoria
Walla Walla
Bellingham
Ran Francisco
Guadalajara

Total Revenue by City and Gender

Ol il 27 cities, sight locations experiende a 20% or greater difference
in revenue generated by males versus females. Hidalgo experiences the
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|:||:||:|D Barplot > ‘%? Variation: the circular barplot

A bar plot where the x-axis is wrapped around a circle.

Bad idea: the user has to mentally “undo’ the coordinates transformation.
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|:||:||:|D Barplot > oS Variation: the circular barplot

A bar plot where the x-axis is wrapped around a circle.
Bad idea: the user has to mentally “undo” the coordinates transformation.
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S,\ Parallel plot

Useful when we want to compare multivariate data.

Math Physics Literature Art

1172972025 §1'1:33:32TAM



K— Parallel plot

Useful when we want to compare multivariate data.

Each vertical bar represents a variable and usually has its own scale. (The units can even be different).
Values are plotted as series of lines connected across each axis.

Math Physics Literature Art
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S;; Parallel plot
Useful when we want to compare multivariate data.

Each vertical bar represents a variable and usually has its own scale. (The units can even be different).
Values are plotted as series of lines connected across each axis.

Math Physics Literature Art
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. Parallel plot
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Y ’)\\ >\

Useful when we want to compare multivariate data.

Each vertical bar represents a variable and usually has its own scale. (The units can even be different).

Values are plotted as series of lines connected across each axis.
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Math Physics Literature Art
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K,\ Parallel plot
Useful when we want to compare multivariate data.

Each vertical bar represents a variable and usually has its own scale. (The units can even be different).
Values are plotted as series of lines connected across each axis.

Math Physics Literature Art
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K,\ Parallel plot
Useful when we want to compare multivariate data.

Each vertical bar represents a variable and usually has its own scale. (The units can even be different).
Values are plotted as series of lines connected across each axis.

Math Physics Literature Art

1171297202 5§11:45:42TAM



- Parallel plot

Paraliel Coordinate Piot for the Iris Data

i,

Petal Length Petal Width

To achieve a good result:

Use thin lines if there are many
samples
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= Parallel plot

Re-ordered
33 . To achieve a good result:
.
5 s Use thin lines if there are many
samples
1
Sort the variables on the X axis
0
-1
2
. .
Sepallength SepalWidth Petallength Petal.Width Petallength PetalWidth Sepallength Sepal.Width
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><\_ Parallel plot

g el

29 1 To achieve a good result:
; : Use thin lines if there are many
: samples
0 Sort the variables on the X axis
P }»— : If there are too many lines, use

f——t i highlighting of groups or

2 individual samples

Petal.Length Petal Width Sepal.Length Sepal Width
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§§ Parallel plot

To achieve a good resuit:

Use thin lines if there are many
samples

Sort the variables on the X axis

If there are too many lines, use
highlighting of groups or
individual samples

Petal.Length Petal.Width Sepal.Length Sepal. Width

17/2972025811:36:2 29AM)
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Parallel plot > s@ Variation: the radar/spider plot

data-viz

12972025811 46:329AM)



A\

Parallel plot >

s@ Variation: the radar/spider plot

math

<o A bad idea because
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The circular layout makes it more
) statistic difficult to read
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;i Parallel plot > 4@ Variation: the radar/spider plot
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A bad idea because

The circular layout makes it more
difficult to read

The reader focuses too much on
areas

The shapes of the areas vary
depending on the ordering of the
variables
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- Wordcloud
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§§ Wordcloud
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A horrible idea because
Area is hard to decode

Longer words appear bigger
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A horrible idea because
Area is hard to decode
Longer words appear bigger

Different angles make the
perception of words different
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A horrible idea because
Area is hard to decode
Longer words appear bigger

Different angles make the
perception of words different
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Plotting rankmgs
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34- Comparing Part to Whole



Comparing part to whole



“ Pie chart
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Pie chart

A pie chart is a circle divided into sectors that each represent a proportion of the whole.
It is often used to show proportion, where the sum of the sectors equal 100%.
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b , Pie chart
o

A pie chart is a circle divided into sectors that each represent a proportion of the whole.

It is often used to show proportion, where the sum of the sectors equal 100%.
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Pie chart

A pie chart is a circle divided into sectors that each represent a proportion of the whole.
It is often used to show proportion, where the sum of the sectors equal 100%.
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Pie chart

A pie chart is a circle divided into sectors that each represent a proportion of the whole.
It is often used to show proportion, where the sum of the sectors equal 100%.

The only acceptable use of a pie chart
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Pie chart

A pie chart is a circle divided into sectors that each represent a proportion of the whole.
It is often used to show proportion, where the sum of the sectors equal 100%.

The only acceptable use of a pie chart

If you're comparing one part to the whole = only 2 slices
The exact values are irrelevant

The slices are easily compared at a glance
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” Pie chart
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“ Pie chart
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Pie chart
N

U.S. SmartPhone Marketshare




~ Pie chart
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Pie chart

. Used

. Available

A doughnut plot 1297202 SR 1:52:037AN)



é_lh Treemap
=

A Treemap displays hierarchical data as a set of nested rectangles.
Each group is represented by a rectangle whose area is proportional to its value.

Florida Counties
United States presidential election, 2016

Miami-Dade

Palm
Beach
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A Treemap displays hierarchical data as a set of nested rectangles.
Each group is represented by a rectangle whose area is proportional to its value.

Florida Counties
United States presidential election, 2016
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A Treemap displays hierarchical data as a set of nested rectangles.
Each group is represented by a rectangle whose area is proportional to its value.

Florida Counties
United States prosidential election, 2016
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Dendrogram

A dendrogram is a diagram that depicts hierarchical relationships between categories.
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Mixed modern approaches > The 2020 US Election
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Mixed modern approaches > The 2020 US Election

USA TODAY

Presidential Results

Biden 270 Trump
-
290 232
E—
Pop. vote: 78,975,825 Pop. vote: 73,288,034

]
11
=l Ilall -'
@ NEEEEE
e LLLLL L
Adans ] et Corvams

117/:29/2025811:54:24TAM



Mixed modern approaches

USA TODAY

Presidential Results

Biden 270 Trump
-
290 232
S
Pop. vote: 78,975,825 Pop. vote: 73,288,034
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> The 2020 US Election

BBC

£ US 2020 election

Victory for Biden

Afta 45 of 50
states

04 NOV 2020, 15:50 GMT

BIDEN TRUMP

DEMOCRATS 270 to win REPUBLICANS

Electoral College Delegates Electoral College Delegates

273 214

Source: Edison Reuters / 88C
Di race tight for battieground states
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Mixed modern approaches

USA TODAY

Presidential Results

Biden 270 Trump
290 i 232
|=r———

Pop. vote: 78,975,825 Pop. vote: 73,288,034
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" Total speaking
time during debate

> The 2020 US Election

BBC

£ US 2020 election

Victory for Biden

Afta 45 of 50
states

04 NOV 2020, 15:50 GMT

BIDEN

DEMOCRATS

TRUMP

REPUBLICANS

Electoral College Delegates

214

270 to win

Electoral College Delegates

273

Source: Edison Reuters / 88C
Di race tight for battleground states

Pennsylvania: Results compared with 2016
2016 2020

CLINTON BIDEN 49.7
TRUMP 48.2

TRUMP 49.0



Mixed modern approaches > The 2020 US Election

THE WASHINGTON POST THE ECONOMIST

Bideng Trump
-, 306 o 232 Q U ekl oo ek

oe Biden wins

AN A T I AU J

78,879,297 votes 73,236,351

50.9% 47.3%
306 : 232
Joe Biden Donald Trump
51% of vote 270 electoral college votes to win 47% of vote

Soutce: Decision Desk HQ
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Mixed modern approaches > The 2020 US Election

THE WASHINGTON POST

BidenQ Trump
.. 306 232 @
I AN A A

78,879,297 votes 73,236,351
50.9% 47.3%
CNN
@ THE RACE TO 270 o
89 T 72
CEm— D

Updated 10:09 p.m. ET, Now 3

THE ECONOMIST

US presidential election result 2020
Joe Biden wins

306 @ @ 232

Joe Biden Donald Trump
51% of vote 270 electoral college votes to win 47% of vote

Source: Decision Desk HQ
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Comparmg part to whole
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Comparing part to whole
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36- Plotting Spatial Data: Maps



Drawing maps



Background map

The starting point of any geospatial visualization.

(1) Find spatial data

Shape file (*.shp)
GeoJSON

R Libraries
Google/OpenStreet map
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Background map

The starting point of any geospatial visualization.

(1) Find spatial data

Shape file (*.shp)
GeoJSON

R Libraries
Google/OpenStreet map

(2) Piot it

maps package in R
ggplot2 package in R
ggmap package in R
rgdal(), rgeos()
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The starting point of any geospatial visualization.

(1) Find spatial data

Shape file (*.shp) 250
GeoJSON
R Libraries 45
Google/OpenStreet map

40
(2) Plot it
maps package in R 35
ggplot2 package in R
ggmap package in R 20
rgdal(), rgeos()

25

-120 -100 80

long
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The starting point of any geospatial visualization.

(1) Find spatial data

Shape file (*.shp)
GeoJSON

R Libraries
Google/OpenStreet map

(2) Plot it

maps package in R
ggplot2 package in R
ggmap package in R
rgdal(), rgeos()

-120 -100 -80
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4 Background map > * Variation: the choropleth map

i

A choropleth map displays divided geographical areas or regions that are coloured in relation to a numeric variable.

South of France Restaurant concentration
Number of restaurant per city district

restaurant
S DI
w0 20 % 100

Oata INSEE | Creation: Yan Hotz |72 gatery com 11/:297:2025811:57:S4TAM]



4 Background map > ‘* Variation: the choropleth map

i

A choropleth map displays divided geographical areas or regions that are coloured in relation to a numeric variable.

It allows to study how a variable evolves along a territory.

South of France Restaurant concentration
Number of restaurant per city district

Oata INSEE | Craation: Yan Hota | -pach gatery com 117/:297/2025811:58:0SJAM)



35. Plotting spatial data: Maps

Background map > %% Variation: the choropleth map

A choropleth map displays divided geographical areas or regions that are coloured in relation to a numeric variable.

Bigger regions attract
more attention

It allows to study how a variable evolves along a territory.

VA 4 O
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35. Plotting spatial data: Maps

Background map > %' Variation: the choropleth map

A choropleth map displays divided geographical areas or regions that are coloured in relation to a numeric variable.

Bigger regions attract
more attention

It allows to study how a variable evolves along a territory.
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35. Plotting spatial data: Maps

Background map > "5%8 Variation: the choropleth map

A choropleth map displays divided geographical areas or regions that are coloured in relation to a numeric variable.

Bigger regions attract
more attention

It allows to study how a variable evolves along a territory.

Your variable should be
normalized
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35. Plotting spatial data: Maps

Background map > %% Variation: the choropleth map

A choropleth map displays divided geographical areas or regions that are coloured in relation to a numeric variable.

Bigger regions attract
more attention

It allows to study how a variable evolves along a territory.

Your variable should be
normalized
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35. Plottlng spatlal data: Maps

Background map > "5@® Variation: the choropleth map

A choropleth map displays divided geographical areas or regions that are coloured in relation to a numeric variable.

Bigger regions attract
more attention

It allows to study how a variable evolves along a territory.

Your variable should be
normalized
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3b. Plotting spatial data: Maps

Variation: the choropleth map

A choropleth map displays divided geographical areas or regions that are coloured in relation to a numeric variable.

Bigger regions attract

more attention

It allows to study how a variable evolves along a territory.

MONACO I Your variable should be
UK normalized
IRELAND I
GERMANY I Good to see the big picture,
but not for subtle
ITALY differences
SWITZERL.
AUSTRIA
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Background map > J‘{é Variation: the choropleth map

A choropleth map displays divided geographical areas or regions that are coloured in relation to a numeric variable.

It allows to study how a variable evolves along a territory.

MONACO I
UK I
IRELAND I
GERMANY I

ITALY

SWITZERL.
AUSTRIA

Bigger regions attract
more attention

Your variable should be
normalized

Good to see the big picture,
but not for subtle
differences
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SOURCE: R~GRAPH-GALLERY.DE
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t Hexbin map - he

A map of marriage rates, state by state

Wedding per 1000 people in 2015
56 67 78 89 10+

SOURCE: R-GRAPH~-GALLERY.DE
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Hexbin map + Cartogram

Another look on the US population

SOURCE: DATA-TO-VIZ
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Modern approaches to maps
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Modern approaches to maps

Vote share among Biden and Trump votes
= Most of America is purple

100%
Biden votes

100%
Trump votes

50/50 split
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Modern approaches to maps

= Most of America is purple

1

) 00%
Biden votes

Vote share among Biden and Trump votes

100%
Trump votes

50/50 split
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Modern approaches to maps

Vote share among Biden and Trump votes

= Most of America is purple
Biden votes

100%
Trump votes

50/50 split
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SOURCE: THE WASHINGTON POST
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Modern approaches to maps

" Land doesn't vote, people do
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Modern approaches to maps

= Voters turned out in record numbers This map shows which counties saw the number of ballots cast increase and
decrease compared to 2016, where at least an estimated 70% of the vote has
been counted. The larger the spike, the larger the percentage change between
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Modern approaches to maps

= Voters turned out in record numbers This map shows which counties saw the number of ballots cast increase and
decrease compared to 2016, where at least an estimated 70% of the vote has
been counted. The larger the spike, the larger the percentage change between
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Modern approaches to maps

= Voters turned out in record numbers This map shows which counties saw the number of ballots cast increase and
decrease compared to 2016, where at least an estimated 70% of the vote has
been counted. The larger the spike, the larger the percentage change between
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Modern approaches to maps

= Voters turned out in record numbers This map shows which counties saw the number of ballots cast increase and
decrease compared to 2016, where at least an estimated 70% of the vote has
Deen counted. The larger the spike, the larger the percentage change between
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Modern approaches to maps

K720

The map below depicts in which counties the margin of victory shifted toward
Biden compared to Clinton in 2016, and in which the margin shifted toward

Mmpmwzote.mwmm,wmum

"= How counties shifted from 2016
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Modern approaches to maps

foe coun The map below depicts in which counties the margin of victory shifted toward
How ties shifted from 2016 Biden compared to Clinton in 2016, and in which the margin

Mmpmwmts.mwmm.mgmmm.

117/,25:2025812:07:36|PM|



Modern approaches to maps

The map below depicts in which counties the margin of victory shifted toward
Biden compared to Clinton in 2016, and in which the margin shifted toward

Mmpmwmts.mwmm.mgmmm

" How counties shifted from 2016
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Modern approaches to maps

fived coun The map below depicts in which counties the margin of victory shifted toward
How ties shifted from 2016 Biden compared to Clinton in 2016, and in which the margin
Trump compared to 2016. The larger the arrow, the greater the shift.
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Modern approaches to maps

o
How counties shifted from 2016 Biden compared to Clinton in 2016, and in which the margin
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The map below depicts in which counties the margin of victory shifted toward
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Drawing maps

- v

/257202581208 374pM)



Drawing maps
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35. Plotting spatial data: Maps

Drawing maps
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