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Communicating with data

Graphical representation of data

homework assignment part 1

Producing and designhing data visuals

homework assignment part 2

Visualizing scientific research




Tools to create data visuals
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Colors and

typography
Different types of color scales
Categorical eeeee —— different hues
Sequential ~eee® . from light to dark
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Data visualization

Readability at small font sizes!



Interactive data visuals

Types of interactivity

tooltips
filtering and navigation
storytelling
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Feedback

Use cases

Feedback on homework assignment part 2

Dealing with outliers
Qualitative charts

Creating better tables
Projections and missing data

Visuals for posters and presentations

15’ break
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Instagram filter usage difference
between depressed and healthy users
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Instagram filter usage difference
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Instagram filter usage difference
between depressed and healthy users
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Data Visual ization checkl iSt by Stephanie Evergreen & Ann K. Emery

This checklist is meant to be used as a guide for the development of high impact data visualizations. Rate each aspect of the data visualization
by circling the most appropriate number, where 2 points means the guideline was fully met, 1 means it was partially met, and 0 means it was not
met at all. n/a should not be used frequently, but reserved for when the guideline truly does not apply. For example, a pie chart has no axes lines
or tick marks to rate. If the guideline has been broken intentionally to make a point, rate it n/a and deduct those points from the total possible.
Refer to the Data Visualization Anatomy Chart on the last page for guidance on vocabulary and the Resources at the end for more details.

Guideline Rating

Text 6-12 word descriptive title is left-justified in upper left corner 2 1 0 n/a
Short titles enable readers to comprehend takeaway messages even while quickly skimming the graph. Rather
Graphs don't contain | than a generic phrase, use a descriptive sentence that encapsulates the graph’s finding or “so what?” Western

much text. so cultures start reading in the upper left, so locate the title there.
el

existing text must Subtitle and/or annotations provide additional information 2 1 0 n/a
encapsulate your Subtitles and annotations (call-out text within the graph) can add explanatory and interpretive power to a

message and graph. Use them to answer questions a viewer might have or to highlight specific data points.

pack a punch. Text size is hierarchical and readable 2 1 0 nAa

Titles are in a larger size than subtitles or annotations, which are larger than labels, which are larger than axis
labels, which are larger than source information. The smallest text - axis labels - are at least 9 point font size on
paper, at least 20 on screen.

Text is horizontal 2 1 0 n/a
Titles, subtitles, annotations, and data labels are horizontal (not vertical or diagonal). Line labels and axis

labels can deviate from this rule and still receive full points. Consider switching graph orientation (e.g., from

column to bar chart) to make text horizontal.

Data are labeled directly 2 1 0 n/a
Position data labels near the data rather than in a separate legend (e.g., on top of or next to bars and next to

lines). Eliminate/embed legends when possible because eye movement back and forth between the legend and

the data can interrupt the brain’s attempts to interpret the graph.

Labels are used sparingly 2 1 0 n/a
Focus attention by removing the redundancy. For example, in line charts, label every other year on an axis. Do
not add numeric labels *and* use a y-axis scale, since this is redundant.

stephanieevergreen.com/data-visualization-checklist/



https://stephanieevergreen.com/data-visualization-checklist/

Arrangement

Improper
arrangement of
graph elements can
confuse readers at
best and mislead
viewer at worst.
Thoughtful
arrangement makes a
data visualization
easier for a viewer to
interpret.

Proportions are accurate

A viewer should be able measure the length or area of the graph with a ruler and find that it matches the
relationship in the underlying data. Y-axis scales should be appropriate. Bar charts start axes at 0. Other graphs
can have a minimum and maximum scale that reflects what should be an accurate interpretation of the data
(e.g., the stock market ticker should not start at 0 or we won’t see a meaningful pattern).

Data are intentionally ordered

Data should be displayed in an order that makes logical sense to the viewer. Data may be ordered by frequency
counts (e.g., from greatest to least for nominal categories), by groupings or bins (e.g., histograms), by time
period (e.g., line charts), alphabetically, etc. Use an order that supports interpretation of the data.

Axis intervals are equidistant
The spaces between axis intervals should be the same unit, even if every axis interval isn’t labeled. Irregular
data collection periods can be noted with markers on a line graph, for example.

Graph is two-dimensional
Avoid three-dimensional displays, bevels, and other distortions.

Display is free from decoration
Graph is free from clipart or other illustrations used solely for decoration. Some graphics, like icons, can
support interpretation.

n/a

n/a

n/a

n/a

n/a



Color

Keep culture-based
color connotations in
mind. For example,
pink is associated
with feminine
qualities in the USA.

Use ColorBrewer to
find palettes suitable
for reprinting in
black-and-white and
for colorblindness.

Color scheme is intentional
Colors should represent brand or other intentional choice, not default color schemes. Use your organization’s
colors or your client’s colors. Work with online tools to identify brand colors and others that are compatible.

Color is used to highlight key patterns
Action colors should guide the viewer to key parts of the display. Less important, supporting, or comparison
data should be a muted color, like gray.

Color is legible when printed in black and white
When printed or photocopied in black and white, the viewer should still be able to see patterns in the data.

Color is legible for people with colorblindness
Avoid red-green and yellow-blue combinations when those colors touch one another. Avoid using red to mean
bad and green to mean good in the same chart.

Text sufficiently contrasts background
Black/very dark text against a white/transparent background is easiest to read.

n/a

n/a

n/a

n/a

n/a



Lines

Excessive lines—
gridlines, borders,
tick marks, and
axes—can add clutter
or noise to a graph,
so eliminate them
whenever they aren’t
useful for
interpreting the data.

Gridlines, if present, are muted
Color should be faint gray, not black. Full points if no gridlines are used. Gridlines, even muted, should not be
used when the graph includes numeric labels on each data point.

Graph does not have border line
Graph should bleed into the surrounding page or slide rather than being contained by a border.

Axes do not have unnecessary tick marks or axis lines
Tick marks can be useful in line graphs (to demarcate each point in time along the y-axis) but are unnecessary
in most other graph types. Remove axes lines whenever possible.

Graph has one horizontal and one vertical axis

Viewers can best interpret one x- and one y-axis. Don’t add a second y-axis. Try a connected scatter plot or two
graphs, side by side, instead. (A secondary axis used to hack new graph types is ok, so long as viewers aren’t
being asked to interpret a second y-axis.)

n/a

n/a

n/a



Overall

Graphs will catch a
viewer’s attention so
only visualize the
data that needs
attention. Too many
graphics of
unimportant
information dilute
the power of
visualization.

Graph highlights significant finding or conclusion

Graphs should have a "so what?" — either a practical or statistical significance (or both) to warrant their
presence. For example, contextualized or comparison data help the viewer understand the significance of the
data and give the graph more interpretive power.

The type of graph is appropriate for data
Data are displayed using a graph type appropriate for the relationship within the data. For example, change
over time is displayed as a line graph, area chart, slope graph, or dot plot.

Graph has appropriate level of precision
Use a level of precision that meets your audiences’ needs. Few numeric labels need decimal places, unless you
are speaking with academic peers. Charts intended for public consumption rarely need p values listed.

Individual chart elements work together to reinforce the overarching takeaway message
Choices about graph type, text, arrangement, color, and lines should reinforce the same takeaway message.

n/a

n/a

n/a

n/a
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Labels are used sparingly
Focus attention by removing the redundancy. For example, in line charts, label every other year on an axis. Do
not add numeric labels *and* use a y-axis scale, since this is redundant.
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Proportions are accurate @1
A viewer should be able measure the length or area of the graph with a ruler and find that it matches the

relationship in the underlying data. Y-axis scales should be appropriate. Bar charts start axes at 0. Other graphs

can have a minimum and maximum scale that reflects what should be an accurate interpretation of the data

(e.g., the stock market ticker should not start at 0 or we won’t see a meaningful pattern).

Data are intentionally ordered @1
Data should be displayed in an order that makes logical sense to the viewer. Data may be ordered by frequency

counts (e.g., from greatest to least for nominal categories), by groupings or bins (e.g., histograms), by time

period (e.g., line charts), alphabetically, etc. Use an order that supports interpretation of the data.

Axis intervals are equidistant @ 1
The spaces between axis intervals should be the same unit, even if every axis interval isn’t labeled. Irregular
data collection periods can be noted with markers on a line graph, for example.

([©)
OF

Graph is two-dimensional
Avoid three-dimensional displays, bevels, and other distortions.

Display is free from decoration
Graph is free from clipart or other illustrations used solely for decoration. Some graphics, like icons, can
support interpretation.
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Color scheme is intentional @ 1@ n/a

Colors should represent brand or other intentional choice, not default color schemes. Use your organization’s
colors or your client’s colors. Work with online tools to identify brand colors and others that are compatible.

Color is used to highlight key patterns
Action colors should guide the viewer to key parts of the display. Less important, supporting, or comparison
data should be a muted color, like gray.

Color is legible when printed in black and white
When printed or photocopied in black and white, the viewer should still be able to see patterns in the data.

Color is legible for people with colorblindness
Avoid red-green and yellow-blue combinations when those colors touch one another. Avoid using red to mean
bad and green to mean good in the same chart.

Text sufficiently contrasts background
Black/very dark text against a white/transparent background is easiest to read.

Healthy and depressed Instagram users
tend to choose different photo filters*

used more frequently
by healthy users

no filter

Inkwell

]

bBetween observed and expected usage)

*Source: Instagram photos reveal predim'vé‘ markers of depression

Reece

and Danforth, arXiv:1608.03282
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data and give the graph more interpretive power.

The type of graph is appropriate for data
Data are displayed using a graph type appropriate for the relationship within the data. For example, change
over time is displayed as a line graph, area chart, slope graph, or dot plot.

Graph has appropriate level of precision
Use a level of precision that meets your audiences’ needs. Few numeric labels need decimal places, unless you
are speaking with academic peers. Charts intended for public consumption rarely need p values listed.

Individual chart elements work together to reinforce the overarching takeaway message
Choices about graph type, text, arrangement, color, and lines should reinforce the same takeaway message.

Total: 26/48
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Feedback on homework assignment part 2

Dealing with outliers
Qualitative charts

Creating better tables
Projections and missing data

Visuals for posters and presentations
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Use cases



Dealing with outliers

flowingdata.com/2018/03/07/visualizing-outliers/



https://flowingdata.com/2018/03/07/visualizing-outliers/
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Approaches

the outlier is of crucial importance: make it the focal point



No Other Rich Western Country Comes Close

Gun homicides per day if each country had the same population as the U.S.
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Approaches

the outlier is of crucial importance: make it the focal point

the outlier is less important: send it to the background
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Approaches

the outlier is of crucial importance: make it the focal point
the outlier is less important: send it to the background

hybrid approach: create a breakout view
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EU regions, by economic development
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The region of Inner London-West is an outlier: its
GDP is more than 600% of the EU average and,
consequently, receives little in EU catch-up funds.
Let’s zoom in so we can see more details for the
other regions.
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Approaches

showing it all: switch scales



flowingdata.com/2016/02/09/why-people-visit-the-emergency-room/

Why People Visit the Emergency Room
These are the top 250 products that people injure themselves on or with in a year.

When you think about what it’s like to work in a Em Wem R G Me Sn AR M B B W B
hospital’s emergency room, what comes to mind? vigrs

tairs or steps / 98,702 /--,

For me, I used to imagine something that resembles 100,000 —
ER, the medical drama series from the late 1990s §§§§§ @ 4
full of actual emergencies. However, being married 70,000 — o
to an ER doctor, I've learned that the workplace is 60,000 — @ " : ® _
much more routine (for most hospitals, at least). 0,00~ @ o Py ; ® & ¥ e ® v ¢
. . . . . 40,000 — S - p 5 B )
While there are certainly life-or-death situations ® ® o ¢
that I can only imagine as high-stress for everyone 30,000 — 7 _ @ 8 © o o =
involved, the bulk of patients injure themselves in . i ) ' : ' z L : e =
minor ways while doing everyday things. You can N— ® i ¢ : e 8§ o > g o . :
see this in injury data collected by the Consumer ' % ' :’ s __ : 2
Product Safety Commission. They sample US o & 9o} ) § i § o 1
hospitals and cull product-related injuries each % g § 4 i . - s . 3
year, which, from the CPSC documentation, 10,000 — Q 2 i 8 . ™ ¢ 8 ; . .
includes the following: 2322 . e 3 ! 7 | ; g ! ! 3 $
7,000 — . : . ; . ™ ? . . - § °
o All poisonings and chemical burns to children 6,000~ © H § i s ¢ g i : 2 .
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Qualitative charts

stephanieevergreen.com/must-know-qualitative-charts
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By Jennifer Lyons & Stephanie Evergreen
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FINDINGS

FROM VOLUNTEER
INTERVIEWS

Volunteer Recruitment

Volunteer Training

Wolunteer Meetings and
Supervision

Changing Knowledge,

Volunteer 5
Volunteer &
Volunteer 7

Volunteer 4

Perceptions, and Behaviors . . .

Perceived Impact of Court Walch

Volunteer Engogement and
Retention

EXAMPLE QUOTES

“| like being informed and
seeing a different part of the
world that on my daily basis |
don’t see and | hope | never
have fo see. You get a better
appreciation of how things

happen.”

Bl Doing great

One volunteer shared how they
felt more engaged in the
program over time, as they've
become more involved, and that
“I have a real sense of being
part of my community’s efforts to
maintain justice for all.”

Volunteer 8

Volunteer 12
Volunteer 13
Volunteer 14

Voluntear 9
Voluntesr 10
Volunteer 11

- Needs some work - Heeds a lot of work

One student thought that the
program director spent too
much time reviewing what they
saw in the courtroom; “we were
outside the courtroom for 30
minutes. It was overkill, could
have been 2 minutes.”

Volunteer 15

OVERALL FINDING

Mast of thi volunieers felt thal the program was

very clearly described and that they had a good
sense of their role.

The majority of the volunieers hod very posifive
fendback about the volunbssr iraining

The volunteers hod extremely posifive feedback on
the: formal and informal meetings.

The greatest impact of volunieering with the
program was increased knowledge of the criminal
court syslem.

Volunieers had widely varying perceptions of the
amount of impact of the program.

The volunbeers reporied different levels of
engagement over their lenure os volunieers

One volunteer reflected how
they “weren’t prepared for
hostility some of the judges feel,
and how you're treated by the
court like the enemy.” They
thought the court was not very
not user-friendly.

heat
table
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The drug and alcohol program is unstructured, and the GED
program is not fostering independence.

' Yo Y

Drug and Alcohol Domestic Violence GED
“Most of the time in class, we “There is a strong bond of “I felt like I learned a lot, but
all mess around and talk.” friendship and support from some of the material was
others in the program.” very hard. The teacher gave
- Inmate Respondent us strong hints about some
- Inmate Respondent answers.”

- Inmate Respondent

gauge
chart



CLIENT JOURNEY MAP
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When examining focus groups data since 2014, students want to see less change with the curriculum
and more change regarding peer interaction.

Sample quotes from the Spring 2017 focus group

PEER
TEACHER CURRICULUM  INTERACTION HOMEWORK OTHER
Spring 2017
Utazi ) . CURRICULUM
The teachercan be kind I wish we didn't have to
Fall 2017 s 1 mave so quickly through
g y the course topics. | feel
students, but overall they B e
are great and | learned a cnes 15
. rushing.
lot.
Spring 2016
| \ \ PEER INTERACTION
Fall2076 "Without a lot of group HOMEWORK
work, | feel kind of “There is so much
disconnected from my homewaork in this class. |
peers. | wish we had more can never catch a break!"
Spring 2015 of a chance to get to know
’ \ \ one another.”
Fall 2015
OTHER
‘I was always late for
. class because of a
Spring 2014 transportation conflict and
the program wasn't very .
helpful with the situation.” h IS t oma p
Fall 2014




Creating better tables

medium.com/design-with-fisma/the-ultimate-
guide-to-designing-data-tables-7db29713a85a



https://medium.com/design-with-figma/the-ultimate-guide-to-designing-data-tables-7db29713a85a

Tableaul -

Parts dans le total des passagers-kilométres

Pourcentages par mode (colonnes) et motif de déplacement (lignes)

Total

Covoitur Voiture- Marche
Motif par Bus VOTEr T Vétro Moto ., Train Tram
. age solo et vélo
motif
Affaires 7,1 0,1 0,9 5,9 00 0,2 01 00 0,0
Autres 60,8 2,3 29,8 21,8 04 04 3,3 2 08
Ecoleet oo 4 1,5 0,3 o o 04 1,7 01
étudiants
Travail 26,6 0,7 2,1 20,0 0,1 0,3 04 29 01
Totalpar 454 44 34,3 480 05 09 41 66 1,1
mode
Source : PLANET
Tableau 1 - Parts dans le total des passagers-kilométres
Pourcentages par mode (colonnes) et motif de déplacement (lignes)
Co- Voiture- 3 Marche . Total
Bus . Métro Moto , Train Tram .
voiturage solo et vélo par motif
Affaires 0.1 0.9 5.9 0.0 0.2 0.1 0.0 0.0 7.1
Ecole et étudiants 1.3 1.5 0.3 0.0 0.0 0.4 1.7 0.1 5.5
Travail 0.7 2.1 20.0 0.1 0.3 0.4 2.9 0.1 26.6
Autres 2.3 - 21.8 0.4 0.4 3.3 2.0 0.8 60.8
Total par mode 4.4 34.3 48.0 0.5 0.9 4.1 6.6 1.1 100.0

Source: PLANET




Guidelines

add visual cues to show hierarchy



Day

Monday

Tuesday

Wednesday

Thursday

Friday

Average

Fat

70g

65g

88g

57g

73g

74g

Carbs

94g

85g

g

102g

96g

85g

Protein

81g

95g

105g

78g

84g

88g



Tableaul -

Parts dans le total des passagers-kilometres

Pourcentages par mode (colonnes) et motif de déplacement (lignes)

Total
Covoitur Voiture- Marche
Motif par Bus VOTEr T Vétro Moto C, Train Tram
. age solo et vélo
motif
Affaires 7,1 0,1 0,9 5,9 00 0,2 0,1 0,0 0,0
Autres 60,8 2,3 29,8 21,8 04 04 3,3 2 0,8
Ecoleet o 43 1,5 03 0 0 04 1,7 01
étudiants
Travail 26,6 0,7 2,1 20,0 0,1 0,3 04 25 0,1
Totalpar 1000 44 343 480 05 09 41 66 1,1
mode
Source : PLANET
Tableau 1 - Parts dans le total des passagers-kilomeétres
Pourcentages par mode (colonnes) et motif de déplacement (lignes)
Motif Bus . Co- Voiture- Métro Moto Marc’he Train Tram TOta,]I
voiturage solo et vélo par motif
Affaires 0.1 0.9 5.9 0 0.2 0.1 0 0 7.1
Ecole et étudiants 1.3 1.5 0.3 0 0 0.4 1.7 0.1 5.5
Travail 0.7 2.1 20 0.1 0.3 0.4 2.9 0.1 26.6
Autres 2.3 29.8 21.8 0.4 0.4 3.3 2 0.8 60.8
Total par mode 4.4 34.3 48 0.5 0.9 4.1 6.6 1.1 100

Source: PLANET




Tabel 1

Uitgaven, in duizend euro, in prijzen 2021

Baseline projectie uitgaven geneeskundige verzorging 2021-2026, gealigneerd op 1

Omschrijving 2021 2022 2023 2024 2025 2026
Honoraria artsen
a) Klinische biologie 1431 546 1417 618 1 407 049 1395 811 1384 139 1370922
b) Medische beeldvorming 1384179 1385 163 1 388 486 1390928 1393189 1394 509
c) Raadplegingen en bezoeken 2 663 768 2 660 860 2702712 2741 148 2 780 834 2 820 629
d) Speciale verstrekkingen
2,702,236 2750 174 2 801 156 2 852 386 2 905 046 2 953 250
+ e) Heelkunde
f) Gynaecologie + g) Toezicht
708,776 723 643 734725 745919 756 079 765 722
+ h) Honoraria buiten nomenclatuur
Totaal honoraria artsen 8 890 505 8937 458 9034 128 9126 192 9219 287 9 305 032
Honoraria tandheelkundigen 1096 936 1109 311 1125018 1142 236 1160 783 1181258
Farmaceutische verstrekkingen 5 475 665 5 679 498 5918 341 6 166 611 6 456 823 6 725 562
Honoraria verpleegkundigen 1827 399 1 850 547 1889 100 1931 830 1974988 2 016 590
Verzorging door kinesitherapeuten 903 348 936 994 972 952 1009 723 1047 620 1088 160
Implantaten 851 939 897 940 949 842 1004 037 1063 673 1122 695
Ziekenhuizen: verpleegdagprijs
6 576 506 6704772 6 828 755 6 943 435 7 043 215 7 135 832
+ forfaitaire dagprijs algemene ziekenhuizen + vervoer
Overige uitgaven 4 451 262 4 868 478 5041 393 5236 181 5396 990 5548 124
Totaal 30073560 30984999 31759528 32560245 33363377 34123 251




Tabel 1 Baseline projectie uitgaven geneeskundige verzorging 2021-2026, gealigneerd op T

Uitgaven, in duizend euro, in prijzen 2021

Omschrijving 2021 2022 2023 2024 2025 2026

Totaal honoraria artsen 8 890 505 8 937 458 9034 128 9126 192 9219 287 9 305 032
» a) Klinische biologie 1431 546 1417 618 1407 049 1395 811 1384 139 1370 922

» b) Medische beeldvorming 1384 179 1385 163 1388 486 1390 928 1393 189 1394 509
Raadplegingen en bezoeken 2 663 768 2 660 860 2702712 2 741 148 2 780 834 2 820 629
fpeciale verstrekkingen + e) Heelkunde 2702 236 2750 174 2 801 156 2 852 386 2 905 046 2 953 250

» f) Gynaecologie + g) Toezicht + h) Buiten nomenclatuur 708 776 723 643 734725 745 919 756 079 765722
Honoraria tandheelkundigen 1096 936 1109 311 1125018 1142 236 1160 783 1181 258
Farmaceutische verstrekkingen 5 475 665 5679 498 5918 341 6 166 611 6 456 823 6 725 562
Honoraria verpleegkundigen 1827 399 1 850 547 1889 100 1931 830 1974988 2 016 590
Verzorging door kinesitherapeuten 903 348 936 994 972 952 1009 723 1047 620 1088 160
Implantaten 851939 897 940 949 842 1004 037 1063 673 1122 695

Ziekenhuizen: verpleegdagprijs + forfaitaire dagprijs

. - 6 576 506 6704772 6 828 755 6943 435 7043 215 7135832
algemene ziekenhuizen + vervoer

Overige uitgaven 4 451 262 4 868 478 5041 393 5236 181 5396 990 5548 124

Totaal 30073560 30984999 31759528 32560245 33363377 34123 251




Guidelines

add visual cues to show hierarchy

choose the best row style
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Tableau 6  Evolution des colits administratifs au cours des deux derniéres années telle que percue par les entreprises
selon le domaine réglementaire et la Région

Emploi Fiscalité Environnement

Bruxelles Flandre Wallonie Bruxelles Flandre Wallonie Bruxelles Flandre Wallonie

Hausse sensible 4% 10 % 18 % 14 % 9% 15 % 17 % 11 % 22 %
Hausse 36 % 35 % 38 % 34 % 38 % 39 % 26 % 34 % 42 %
Inchangé 56 % 50 % 39 % 52 % 51 % 44 % 57 % 55 % 36 %
Diminution 4% 4% 2% 0 % 1% 1% 0% 0% 0%
Diminution sensible 0% 0% 2% 0% 0% 0% 0% 0% 0%

Remarque : il n’a pas été tenu compte de la possibilité de réponse “sans opinion” pour le calcul des pourcentages.



Tabel 1 Baseline projectie uitgaven geneeskundige verzorging 2021-2026, gealigneerd op T

Uitgaven, in duizend euro, in prijzen 2021

Omschrijving 2021 2022 2023 2024 2025 2026

Totaal honoraria artsen 8 890 505 8 937 458 9034 128 9126 192 9219 287 9 305 032
» a) Klinische biologie 1431 546 1417 618 1407 049 1395 811 1384 139 1370 922

» b) Medische beeldvorming 1384 179 1385 163 1388 486 1390 928 1393 189 1394 509

» €) Raadplegingen en bezoeken 2 663 768 2 660 860 2702712 2 741 148 2 780 834 2 820 629

» d) Speciale verstrekkingen + e) Heelkunde 2702 236 2750 174 2 801 156 2 852 386 2 905 046 2 953 250

» f) Gynaecologie + g) Toezicht + h) Buiten nomenclatuur 708 776 723 643 734725 745 919 756 079 765722
Honoraria tandheelkundigen 1096 936 1109 311 1125018 1142 236 1160 783 1181 258
Farmaceutische verstrekkingen 5 475 665 5679 498 5918 341 6 166 611 6 456 823 6 725 562
Honoraria verpleegkundigen 1827 399 1 850 547 1889 100 1931 830 1974988 2016 590
Verzorging door kinesitherapeuten 903 348 936 994 972 952 1009 723 1047 620 1088 160
Implantaten 851939 897 940 949 842 1004 037 1063 673 1122 695

Ziekenhuizen: verpleegdagprijs + forfaitaire dagprijs

. . 6 576 506 6704772 6 828 755 6 943 435 7 043 215 7 135 832
algemene ziekenhuizen + vervoer

Overige uitgaven 4451 262 4 868 478 5041 393 5236 181 5396 990 5548 124

Totaal 30073560 30984999 31759528 32560245 33363377 34123 251




Guidelines

add visual cues to show hierarchy
choose the best row style

add visual cues to help interpretation



Tabel 1 Baseline projectie uitgaven geneeskundige verzorging 2021-2026, gealigneerd op Technische Ramingen RIZ
Uitgaven, in duizend euro, in prijzen 2021

2021 2022 2023 2024 2025 2026
Totaal honoraria artsen 8 890 505 8 937 458 9 034 128 9126 192 9219 287 9 305 032 I II II I

» a) Klinische biologie 1431 546 1417 618 1407 049 1395811 1384 139 1370 922

» b) Medische beeldvorming 1384 179 1385 163 1388 486 1390 928 1393 189 1394 509

» €) Raadplegingen en bezoeken 2 663 768 2 660 860 2702712 2741 148 2780 834 2 820 629

» d) Speciale verstrekkingen + e) Heelkunde 2702 236 2750 174 2 801 156 2 852 386 2 905 046 2 953 250

» f) Gynaecologie + g) Toezicht + h) Buiten nomenclatuur 708 776 723 643 734 725 745 919 756 079 765 722

Honoraria tandheelkundigen 1096 936 1109 311 1125018 1142 236 1160 783 1181 258
Farmaceutische verstrekkingen 5 475 665 5679 498 5918 341 6 166 611 6 456 823 6 725 562 I II II I

Honoraria verpleegkundigen 1827 399 1 850 547 1889 100 1931830 1974988 2 016 590
L L 1 1 |

Verzorging door kinesitherapeuten 903 348 936 994 972 952 1009 723 1047 620 1088 160

Implantaten 851939 897 940 949 842 1004 037 1063 673 1122 695
Ziekenhuizgn ( ”’l gdagprijs + forfaitaire dagprijs 6 576 506 6704 772 6 828 755 6943 435 7043 215 7135 83
algemene z kenh n + vervoer)

Overige uitgaven 4 451 262 4 868 478 5041 393 5236 181 5396 990 5548 124

Totaal 30 073 560 30 984 999 31759 528 32560 245 33 363 377 34 123 251




Tabel 1 Baseline projectie uitgaven geneeskundige verzorging 2021-2026, gealigneerd op Technische R
Uitgaven, in duizend euro, in prijzen 2021

2021 2022 2023 2024 2025 2026

Totaal honoraria artsen 8 890 505 8937 458 9034128 9126 192 9219 287 9 305 032

» a) Klinische biologie 1431546 1417 618 1407 049 1395811 1384 139 1370 922

» b) Medische beeldvorming 1384179 1385 163 1 388 486 1390 928 1393 189 1394 509

» €) Raadplegingen en bezoeken 2 663 768 2 660 860 2702712 2741 148 2 780 834 2 820 629

» d) Speciale verstrekkingen + e) Heelkunde 2702 236 2750 174 2 801 156 2 852 386 2 905 046 2 953 250

» f) Gynaecologie + g) Toezicht + h) Buiten nomenclatuur 708 776 723 643 734725 745 919 756 079 765722

Honoraria tandheelkundigen 1096 936 1109 311 1125018 1142 236 1160 783 1181 258

Farmaceutische verstrekkingen 5 475 665 5679 498 5918 341 6 166 611 6 456 823 6 725 562

Honoraria verpleegkundigen 1827 399 1 850 547 1889 100 1931830 1974988 2 016 590

Verzorging door kinesitherapeuten 903 348 936 994 972 952 1009 723 1047 620 1088 160

Implantaten 851939 897 940 949 842 1004 037 1063 673 1122 695

Ziekenhuizen (verpleegdagprijs + forfaitaire dagprijs 6 576 506 6704 772 6 828 755 6 943 435 7043 215 7135832
algemene ziekenhuizen + vervoer)

Overige uitgaven 4451 262 4 868 478 5041 393 5236 181 5396 990 5548 124

Totaal 30 073 560 30 984 999 31759 528 32 560 245 33 363 377 34123 251




Guidelines

add visual cues to show hierarchy
choose the best row style
add visual cues to help interpretation

break down into smaller tables



Projection de référence des perspectives démographiques 2020-2070 et impact des scénarios alternatifs (écart avec la projection de référence) — Belgique et les trois régions

En milliers d’unités, sauf indication contraire

Référence (dp20)

NoCovid - référence

HMOR - référence

MIGR - référence

]
}
2026 2040 20701 2026 2040 20705 2026 2040 20701 2026 2040 2070

Belgique i
Population totale 11725 12215 12768 62 92 153! -8 72 -231 2 156 114
Naissances 116 129 130: 8 1 1 i 0 0 0: 1 2 1
Population 0-2 ans 351 388 391 25 3 5, 0 0 0 1 7 2
Population 3-11 ans 1120 1157 1183 14 30 251 0 0 o 0 15 3
Population 12-17 ans 828 759 799! 2 45 21] 0 0 ol 0 4 2
Population 18-66 ans 7263 7188 7302 11 13- 0 0 0 2109 50
Population 67 ans et plus 2163 2723 3093| 9 1 3| -8 -72- 3 21 57
Coefficient de dépendance des agés (67+)/(18-66) en % 29,8% 37,9% 42,4% 0,1% -0,1% -0,5% -0,1% -1,0% -3,2% -0,1% -0,3% 0,5%
Région de Bruxelles-Capitale
Population totale 1242 1292 13441 10 13 151 -1 -5 -191 8 37 3
Naissances 16 19 19 1 0 0 0 0 0 0 1 0
Population 0-2 ans 47 54 53 4 1 1 0 0 0 0 1 -1
Population 3-11 ans 134 135 136 2 5 3 0 0 o 0 3 -2
Population 12-17 ans 90 78 83 0 5 1 0 0 0 0 0 -1
Population 18-66 ans 824 844 842 3 s 0 0 o s = 1
Population 67 ans et plus 147 180 230 1 0 1 -1 -5 0 4 8
Coefficient de dépendance des agés (67+)/(18-66) en % 17,9% 21,3% 27,3% 0,1% 0,0% -0,2% -0,1% -0,6% -2,2% 1-0,1% -0,2% 1,0%
Région flamande | ! I
Population totale 6790 7121 7560 33 53 92 -5 -43 -132i 17 88 91
Naissances 64 71 741 4 1 1] 0 0 of 1 1
Population 0-2 ans 194 216 225 14 2 3 0 0 ol 1 4 2
Population 3-11 ans 632 657 694 8 17 15 0 0 Oi 10 6
Population 12-17 ans 471 439 475! 1 26 13 0 0 ol 0 3 3
Population 18-66 ans 4149 4107 273! 6 7- 0 0 o E ) 45
Population 67 ans et plus 1344 1701 1894 4 0 2] 5 -43- 2 10 34
Coefficient de dépendance des agés (67+)/(18-66) en % 32,4% 41,4% 44,3% 10,1% -0,1% -0,6% 1-0,1% -1,0% -3,1% 1-0,1% -0,4% 0,3%
Région wallonne i
Population totale 3693 3802 3865 19 26 46! -3 -24 -80 6 31 20
Naissances 36 38 37: 2 0 Oi 0 0 0: 0 0
Population 0-2 ans 110 117 113 8 0 1; 0 0 0 0 1
Population 3-11 ans 354 364 354) 5 7 8 0 0 o 0 2 -1
Population 12-17 ans 267 242 242 0 15 7i 0 0 0 0 1
Population 18-66 ans 2290 2236 2187 2 3 0 0 0 st
Population 67 ans et plus 672 842 969 4 0 0} -3 -24 1 7 15
Coefficient de dépendance des agés (67+)/(18-66) en % 29,3% 37,6% 44,3% 0,1% -0,1% -0,6% 5-0,1% 1,1% -3,7% 0,0% 0,6%




Projection de référence des perspectives démographiques 2020-2070 et impact des scénarios alternatifs (écart avec la projection de référence) — Belgique et les trois régions

En milliers d’unités, sauf indication contraire

Référence (dp20)

NoCovid - référence

HMOR - référence

MIGR - référence

]
}
| 2026 2040 20701 2026 2040 2070; 2026 2040 20701 2026 2040 2070
Belgique i
}
Population totale 11725 12215 12768 62 92 153 -8 72 -231 32 156 114
| | |
Naissances 116 129 130} 8 1 1 i 0 0 0i 1 2 1
Population 0-2 ans 351 388 391 25 3 5, 0 0 0 1 7 2
Population 3-11 ans 1120 1157 1183 14 30 251 0 0 o 0 15 3
Population 12-17 ans 828 759 799! 2 45 21] 0 0 ol 0 4 2
Population 18-66 ans 7263 7188 7302 11 13- 0 0 0 2109 50
Population 67 ans et plus 2163 2723 3093, 9 1 3| -8 -72- 3 21 57
Coefficient de dépendance des agés (67+)/(18-66) en % 29,8% 37,9% 42,4% D, 1% -0,1% -0,5% -0,1% -1,0% -3,2% -0,1% -0,3% 0,5%
Région de Bruxelles-CaiitaIe
Population totale 1242 1292 13441 10 13 151 -1 -5 -191 8 37 3
Naissances 16 19 19 1 0 0 0 0 0 0 1 0
Population 0-2 ans 47 54 53 4 1 1 0 0 0 0 1 -1
|
Population 3-11 ans 134 135 136 2 5 3 0 0 0 0 3 -2
Population 12-17 ans 90 78 83 0 5 1 0 0 0 0 0 -1
Population 18-66 ans 824 844 842 3 s 0 0 o s = 1
Population 67 ans et plug| 147 180 230 1 0 1 -1 -5 0 4 8
Coefficient de dépendange des agés (67+)/(18-66) en % 17,9% 21,3% 27,3% 0,1% 0,0% -0,2% -0,1% -0,6% -2,2% 1-0,1% -0,2% 1,0%
Région flamande | ! I
|
Population totale 6790 7121 7560 33 53 92 -5 -43 132, 17 88 91
Naissances 64 71 741 4 1 1] 0 0 oi 1 1
Population 0-2 ans 194 216 225 14 2 3 0 0 ol 1 4 2
Population 3-11 ans 632 657 694 8 17 15 0 0 Oi 10 6
]
Population 12-17 ans 471 439 475! 1 26 13 0 0 0! 0 3 3
| |
Population 18-66 ans 4149 4107 273 6 7- 0 0 ol E ) 45
Population 67 ans et plug] 1344 1701 1894 4 0 2] 5 -43- 2 10 34
Coefficient de dépendanfle des agés (67+)/(18-66) en % 32,4% 41,4% 44,3% 10,1% -0,1% -0,6% 1-0,1% -1,0% -3,1% 1-0,1% -0,4% 0,3%
Région wallonne i
Population totale 3693 3802 3865 19 26 46! -3 -24 -80 6 31 20
| | |
Naissances 36 38 37! 2 0 0} 0 0 0} 0 0
]
Population 0-2 ans 110 117 113 8 0 1E 0 0 0 0 1
Population 3-11 ans 354 364 354) 5 7 8 0 0 o 0 2 -1
Population 12-17 ans 267 242 242 0 15 7i 0 0 0 0 1
Population 18-66 ans 2290 2236 2187 2 3 0 0 0 st
Population 67 ans et plus 672 842 969 4 0 0} -3 -24 1 7 15
I
Coefficient de dépendance des agés (67+)/(18-66) en % 29,3% 37,6% 44,3% 0,1% -0,1% -0,6% 1.0,1% 1,1% -3,7% 0,0% 0,6%




Perspectives démographiques 2020-2070 -

En milliers d’unités, sauf indication contraire

Belgique

2026 2040 2070
Naissances 116 129 130
Population 0-2 ans 351 388 391
Population 3-11 ans 1120 1157 1183
Population 12-17 ans 828 759 799
Population 18-66 ans 7263 7 188 7 302
Population 67 ans et plus 2163 2723 3093
Population totale 11 725 12 215 12768




Day

Monday
Tuesday
Wednesday
Thursday
Friday

Average

Proportional

390,209,000
112,371,000

Fat

70g

65g

88g

57g

73g

74g

Carbs

94g

85g

71g

102g

96g

85g

Protein

Name (Symbol)

81g

SkyHighCorp (SHC)

95g

LowDowninc (LDI)

105g

ValueNowInc (VNI)

78g

DoinBadlyCorp (DBC)

84g

88g

Tabular 56px

390,209,000
112,371,000

More info: The Ultimate Guide to Designing Data Tables

Invoice

#09293

#98273

#19293

#12839

81727

Div

2.35

1.00

Invoice date

05/10/2019

05/10/2019

05/10/2019

05/11/2019

05/11/2019

Vol

3143

2735

1894

7601

Due date

05/10/2019

05/10/2019

05/10/2019

05/11/2019

05/11/2019

Yid

5.7

4.5

P/E

76

Status

Unpaid

Paid

Paid

Unpaid

Day Last % Change
21.25 +.25
41.00 -.50
22.00 +.10
33.50 -75

Amount
$2,350.00
$750.83
$1,200.00
$2,500.00
$3,200.00


https://medium.com/design-with-figma/the-ultimate-guide-to-designing-data-tables-7db29713a85a

Projections
and missing data

flowingdata.com/2018/01/30/visualizing-incomplete-and-missing-data/



https://flowingdata.com/2018/01/30/visualizing-incomplete-and-missing-data/

Projections

different line styles



Immigration internationale des étrangers par groupe de nationalités
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Projections

different line styles

shaded background
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Projections

different line styles
shaded background

higher color values
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Evolution du PIB Belge
trimestrielle, en milliards d'euros de 2015

2018 2019 2020

2021
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Missing data

show the gaps
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Graphique 1. Evolution trimestrielle du PIB de la zone euro en volume
Données corrigées des variations saisonnieres et des effets calendaires
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OBESITY RATES OVER THE YEARS

SEX Female

10% 15% 20% 25% 30%
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flowingdata.com/2016/09/26/the-spread-of-obesity



https://flowingdata.com/2016/09/26/the-spread-of-obesity/

Missing data

show the gaps

treat as a separate category



Gender Type of employment

No answer
1.2%

No answer
1.2%

Freelancer

(1)
Female 15.8%

0
29.8% Male

69.0%

Employee
46.8%

External
consultant

36.3%



Location of the organisation

Brussels
Antwerp

East Flanders
Limburg

Flemish Brabant

Other / no answer

42.7%

21.6%

13.5%
8.2%
7.6%
6.4%




Missing data

show the gaps
treat as a separate category

interpolate (carefully)



Graphique 1. Evolution trimestrielle du PIB de la zone euro en volume
Données corrigées des variations saisonnieres et des effets calendaires
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Visuals for
posters and presentations



Eye for .
Diabetes 1,000,000 357/

Belgians suffer suffer from diabetic
" _ from diabetes or retinopathy: damage
Thanks tolthe citizen science project are at a strongly to the retina that can
Eye for Diabetes we are able to increased risk cause blindness

develop a computer programme

to recognize damage to the That's why diabetics
retina at an early stage. A should have their eyes
checked regularly!

But in order to do so, we
need a lot of analysed
retinal pictures.

pictures have

40’ 0 0 0 already been

analysed

The more pictures are
analysed, the smarter we
can make the computer
programme.

®®

by
ANALYSING Vsolhiesrso
RETINAL

PICTURES?

one volunteer
has analysed

as many as
You can volunteer |.045
to analyse retinal images!
pictures yourself on
an online platform. = h
aemorrhage We've put together

a lesson package
that has been used

200

times already.

You will first learn

how to recognize and
identify different retinal
lesions. Then you'll be
able to assess new
pictures yourself.

Your assessments will ¢+ o4
help us train a computer - \* /=9 We've participated in events
programme to better o\ | /o such as Supernova, | Love

Science, Sound of Science,

recognize damage to
Science Day, Science Bar,...

the retina in the future.

We've appeared in the
media (VRT, Knack,
Het Laatste Nieuws,...).
Check our partners’ social

media accounts for the NOW WHAT?

latest news updates.

Visit our website to

participate because
we need your help!
All analyses will be
made available to

Do you want to start scientific research.
analysing pictures? We really appreciate
Visit eyefordiabetes.health your contribution.

i N YRLE o Vlaanderen  geuiiié
dlabetes@ h SM I T f VIto ‘m ggb\éggfww (( "\.‘ verbeelding werkt. N.D\lﬂm

It will help us further
improve our artificial
intelligence software
that will enable the
early detection and
follow-up of diabetic
retinopathy in the
future.

use design principles
to your advantage!

create a
structured
layout



Deep traps — slow decay

= glow peaks at higher temperature
Shallow traps — fast decay

= glow peaks at lower temperature

non-codoped: 75°C

TL Tm-codoped: 97°C
intensity
L Ca,SicNg:Eu
B =5°C/s
deeper
trap
0 100 200 300

temperature (°C)

Make it readable:
few detalils,
sufficiently large font size



when in doubt,
start from
a grid

COLUMMNS D

atg wirtical containgrs
that hold type or images.
The width and number
ol calufmng on a page of
sCreen can vary, depend-
ing an {he content,

MODULES I

are indiwidual divisions
separated by consistent
space, providing a
repeating, ordered grid.
Cambining madules can
create columins and rows
of varying sizes.

MARGINS

are buffer zones, They
represent the amount of
space between the trim
sipg, including gulber,
and the page content.
Margins can also house
secondary information,
such as notes and
captions,

SPATIAL ZOMNES D
are growps of modules or
codumns that can form
specilic areas for type,
ads, images, or other
information,

FLOWLINES

arg alignmenis that
bfeak LpacE intd
harizontal bands. Mot
actual lings, Flowlines ane
a method for using space
and elements (o guide a
rRaclEr ACTGES & page,

MARKERS X

help a reader navigate

a dotument. Indicating
placement for material
that appears in the same
location, markers include
p&Je NETIDErs, running
heads and feet (headers
and footers), and icons.
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Persistent luminescence
in the M,Si;N;:Eu?*,RE3* family (M=Ca,Sr,Ba)

—
111111

Persistent luminescent nanophosphors

9 UNIVERSITEIT
LumiLab NT

Lumilab, Department of Solid State Sciences, Ghent University

for in vivo medical imaging

Koen Van den Eeckhout | Philippe F. Smet | Dirk Poelman Center for Nano- and Biophotonics (NB-Photonics), Ghent University
Lumilab, Department of Solid State Sciences, Ghent University

Université Paris Descartes, Chimie Paristech, Paris, France.

Koen Van den Eeckhout | Philippe Smet | Dirk Poelman
Thomas Maldiney | Guillaume Sraiki | Cyrille Richard | Bruno Viana

Background

Preparation

Persistent phosphors = luminescent materials that continue emitting light Persistent luminescence Motivation

for hours after ending the excitation (‘afterglow’). N 90% N,
Host material: 10% H, Persistent luminescent materials continue emitting light Typical in vivo medical imaging requires radioactive tracer particles
Applications: ® safety and emergency signage ® M,N, (M = Ca,Sr,Ba) L, 1400°C for minutes or hours after the excitation has ended. to follow the drug distribution throughout the body.
® dials and displays ® SN, = = J

® medical imaging 3 hours

(Co-)dopants: . excitation ) afterglow ; . ==
- . light ! 5 o g \ )
Wanted: efficient and stable persistent phosphor ® EuF;, (RE)F, m “ ()‘ sutput ~lie
in the orange to red part of the visible spectrum @f - o~
persistent luminescent 4 4

material

normal luminescent
material

Persistent luminescent tracer particles can be excited before injection,

time outside of the patient’s body.
Requirements for good host materials: intensity
Peresi lurmi . bocnl
@ odorless F it T phosphors
M resistant to heat
& resistant to moisture Ca,5isNgEu, Tm shows broadband The decay of the afterglow Compared to other common host materials,
o excitable with both UV and visible light emission by divalent europium follows a power law the nitrido-silicates are very stable
in the orange-red region of the spectrum. and lasts around 45 minutes. and hence well suited for i1 vivo applications.
100
Ca Ba z <
oy =) E n Tl — SrALO;Eu,Dy I ——|
monoclinic orthorhombic £ z — V,OSEUTI Mg I— ]
610nm 585nm 5 [
emission wavelength (nm) excitation wavelength (nm) 8 £ SrMgSiz07:Eu,Dy
5 z ] oS
5 o1 0.32 medfm? a,SisNg:Eu,Tm _J'Z
g
1 After excitation, all materials, even Afterglow The afterglow of Bay 4 - P - =0 5 o threshold value after 2 years reference
non-codoped, show some form of lasts around 400s, and can be nm o o o0 storage in water sample

emission wavelength

persistent luminescence. Afterglow intensity after 1 min excitation

with a Xe arc lamp at 1000 lux:

slightly increased by dysprosium
codoping.

time after excitation

afterglow O3
2 The decay curves follow straight intensity (cd/m?) . . . N
lines in a log-log plot, implying 1= o codopetait The emission spectra during the 5 In vivo medical imaging
that they can be modelled by a oo . afterglow in Ca,Si;NgEu2, Tm3*
power law with negative scaling and Ba,Si;Ng:Eu* are redshifted In vivo medical imaging using Requirements for efficient Biodistribution of Ca;SisNgEu Tm
exponent. In other words, the o001 by about 10 nm. persistent luminescent particles: in vive imaging probes: 15 minutes after tail vain injection:
decay is initially fast, but slows
down over time. - . Jong and int
o Codoping with samarium 6 Excitation of the persistent v lngamdinense
os2meeme weakens the afterglow luminescent nanoparticles P
CaySiNyE® T yields the resmoavate considerably, for all materials.
3 CoSiNE T il - = o e
brightest and longest afterglow, v . -

: ; A, of low tissue absorption with OH surface
nearly 6 times brighter than the For S1,5i:NyEte the afterglow . ) Functionalization
non-codoped variant. It lasts 0000031 is very weak, even upon ||_’JGCU_on of the_exc[ted 2
around 1 hour. E 100 2000 codopi it " particles in the patient’s body v/ good chemical stability
a . e st exshation(s) codoping with rare earths.

v / ability to be functionalized
Thermoluminescence Conclusions Detection of the radiation
5 small particle size X
Thermoluminescence = measuring the light emission The M,Si;NyEu, RE> family are sterglow from outside of the body X anometer ronge) V... with PEG sturface
- 8 . Lz . intensit
while heating a previously charged sample promising host materials for a,‘:re]";,: functionalization
orange-to-red Eu* based {arb. units)

Deep traps =——> glow peaks at higher temperature (+100°C for optimal afterglow) ietent phosoh
Shallow traps —» glow peaks at lower temperature persistent phosphors.

Challenges Conclusions

They can be excited with both
UV and visible light.

Ca,Si;NgEu®, Tm* yields the
best afterglow, lasting around 1

non-cadoped: 75°C
Tin-codoped: 97°C

Tm-codoped: 65°C
non-codoped: 76°C

Enhance the afterglow brightness

Persistent luminescent nanoparticles are a harmless alternative

o Are there better choices for codopants? for radioactive tracer particles for in vivo medical imaging,

o Can we optimize the dopant or codopant concentration?

create a

n i hour. Ba,5isNyEu? has an CaySiNyBuTm persistent luminescent particles can be sed for in vivo imaging
intensity intensity o Ate there alternative host materials? o they have a long afterglow in the tissue transparency window,
afterglow of around 400s. @ a g Y g 8 P ¥ 4
deeper shallower Reduce the particle size to nanometer range © they are chemically stable and can be functionalized.
trap trap Thermoluminescence curves ¥ & .
bs 00 70 S0 5 00 700 00 indicate a shift in depth of the codopant: none Dy Nd Sm  Tm o Can we optimize the preparation conditions? Better preparation conditions or alternative preparation techniques O n S I S t e n t
temperature (°C) main trap levels upon codoping. * Are there alternative preparation routes? are desired to obtain a smaller particle size C

temperature (1C)

Acknowledgement: many thanks to Pieter Dorenbos, Adrie Bos and Erik van der Kolk from
Delft University of Technology for assistance in TL measurements.
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Lunch break

All the slides and all the links:

baryon.be/dataviz-resources



https://baryon.be/dataviz-resources

Practice time!

Poor design
Misleading stories
Dubious data

Hiding uncertainty

15’ break



Exercises



Choosing the right visual

Individual exercise (10 minutes)

Energy demand and Capacity by Month

2021-04 29 263

46 193

Get a blank piece of paper.

28 037
2021-05 49 131

21 596

2021-06

How many different ways can you 50 124

25 895

come up with to potentially visualize this data? 2021-07 48 850
2021-08 25813 47 602

Draw them! Don’t worry about being precise, 2021-09 22 427 15607

make it quick and dirty to get an overall 23605

sense of what each visual could look like. 2021-10 [ S e 41 058

24 263
202111 [ Lt 57 5o
After 10 minutes, which do you like best 2021-12 m 2 364
and why?

m CAPACITY mDEMAND

Knaflic, Cole. Storytelling With Data: Let’s Practice! Wiley, © 2019



Energy demand and Capacity by Month

29 263
02101 | St 46 153
28 037
2021-05 R L e 49 151
2021-06 ‘ 21596 2
25 895
zoz07 [ — s
2021-08 ‘ 25813 al _—DE MAND
CAPACITY
2021-09 ‘ 282 &
43 697
23 605
202110 R S 11 05 Ll
24 263
0z1-11 [ L 7 504
24 243

BCAPACITY ®BDEMAND

T~ CAPACTTY

UNMET

E 5 n DEMAND

DEMAND
CAPACTTY

B3ssi

cAl’acrw




Energy demand and Capacity by Month

Practice in your tool oo | i 11

Individual exercise (15 minutes) 202105 | 40 13

2021-00 e 50124

202107 ‘m 48 850
47 602

nnnnnn I 22 427

exercise — both the ones you drew and
the ones in the presentation. m& !‘i TN |y
[i FI cAPACTTY

Pick your favorite and create in the tool

of your choice. AN
= t, DEMAND
L i A 2 -
CAPACTTY

Consider the sketches from the previous

. . Iif 3¢ N

cAl’an

Download the data at
baryon.be/files/workshop/exercisel.xlsx

Knaflic, Cole. Storytelling With Data: Let’s Practice! Wiley, © 2019



https://baryon.be/files/workshop/exercise1.xlsx

Which graph
would you
choose?

What do you like
about each graph?
What can you easily
see or compare?

What is difficult about
each view?

If you had to communicate
these data, which option

would you choose and why?

OPTION A: pies

"I plan to be working here in one year"

LAST YEAR THIS YEAR

STRONGLY
DISAGREE

STRONGLY
DISAGREE

STRONGLY
AGREE

STRONGLY
AGREE

OPTION C: divergent stacked bars

"I plan to be working here in one year"

STRONGLY STRONGLY
AGREE | AGREE

DISAGREE | DISAGREE

LAST YEAR 2%‘

THIS YEAR 2%‘

OPTION B: bars

"I plan to be working here in one year"
LAST YEAR | THIS YEAR

22%
14%
2% 2%
[ —

STRONGLY DISAGREE AGREE
DISAGREE

OPTION D: slopegraph

"I plan to be working here in one year"

50% @= —® 51% AGREE
33% STRONGLY
26% AGREE
22%
14%
DISAGREE
2% @& ® 2% STRONGLY
DISAGREE
LAST YEAR THIS YEAR

33%

STRONGLY
AGREE

Knaflic, Cole. Storytelling With Data: Let’s Practice! Wiley, © 2019



How can we focus attention?

Individual exercise (5 minutes)

This visual shows a group of medical
centers, and their success rate for
a specific procedure.

We want to focus our audience’s
attention to those centers that are
above average.

How many different ways can you
come up with to focus your
audience’s attention?

SUCCESS RATE

20%
18%
16%
14%
12%
10%
8%
6%
4%
2%

0%

Successful Opportunities by Center

HI I-I

BDT DBA FMP LTA MVT OCE ODP ONK PLB RDM SBC SDT SEP WBA

MEDICAL CENTER

Knaflic, Cole. Storytelling With Data: Let’s Practice! Wiley, © 2019



How can we focus attention?

Individual exercise (10 minutes)

Download the data and practice
applying the various ways you’ve
listed for directing attention

in your favorite tool.

SUCCESS RATE

Download the data at
baryon.be/files/workshop/exercise2.xlsx

20%
18%
16%
14%
12%
10%
8%
6%
4%
2%

0%

Successful Opportunities by Center

HI I-I

BDT DBA FMP LTA MVT OCE ODP ONK PLB RDM SBC SDT SEP WBA

MEDICAL CENTER

Knaflic, Cole. Storytelling With Data: Let’s Practice! Wiley, © 2019


https://baryon.be/files/workshop/exercise2.xlsx

A data visual from A to Z
Individual exercise (30 minutes)

Download the data at
baryon.be/files/workshop/exercise3.xlsx

This dataset contains data on the life
expectancy and income per capita for
the European Union, Brazil and India,
between 1970 and 2016.

How would you visualize this data?
Sketch a few concepts.

Pick your favorite concept \/
and create in the tool of your choice.



https://baryon.be/files/workshop/exercise3.xlsx

3¢ Break

All the slides and all the links:

baryon.be/dataviz-resources



https://baryon.be/dataviz-resources




Ethics of data visualization

poor design
misleading stories

dubious data
hiding uncertainty



< President Biden’s Vaccine
Requirement is Working

ELIGIBLE UNVACCINATED AMERICAN ADULTS

O5M
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MYLIMORE NEW POSSEILITES

The chartbuster rules.

The Verna stays the undisputed No. 1in its segment.
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ST b4j b R T gin. ANl IS rl S TR O Chad”s e o TR R, IS GHD DTN R0
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LaI-DEC 2042
Cumulatie Sales Figuies

Source: WA Dals
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MYLIMORE NEW POSSEILITES

Verna
56,486

City
Sunny 32,404
Vento 29,545
Rapid 25,822
22,162

SX4
10,069

Scala
3,172

JAN-DEC 2012 Cumulative Sales Figures
Source: SIAM Data

Thy e PR SRR
LrE=r2rJgso
It sets you thinking

The chartbuster rules.

The Verna stays the undisputed No. 1in its segment.
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N R National Review ©" 1x 2 Follow
INRO

The only #climatechange chart you need to
see. natl.re/wPKpro Average global temperature by year

Data from NASA/GISS.

(h/t @powerlineUS)

Average Annual Global Temperature in Fahrenheit
1B880-2015

o e

Jr . 1500 [L1] 185 jil ) I (1] %0 1w 1R




lobal Temperature Change, 1880-2019 (NASA/GISS) Misleading chart : Global
1.5
Temperature

. M Change, 1880-2019
0.0 NN e P

v A Misleading
1900 1925 . 1950 1975 2000 ch art

]
Relative to 1951-80 avg °C ()

Global Temperature Change, 1880-2019 (NASA/GISS) 5
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Original

Trends in Atmospheric C0: vs Global Temperature Change #climateINACTIONstripes
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Original

Trends in Atmospheric C0: vs Global Temperature Change #climateINACTIONstripes
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) 2015
Paris Agreement
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Modified

Trends in Atmospheric CO: vs Global Temperature Change

(this iz a modified design by Koen Van den Eeckhout)

Kyoto Protocol
entered into force

1995
First UN Climate

Change Conference

1996

First IPCC

Assessment Report

X
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First World
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Ethics of data visualization

poor design
misleading stories

dubious data
hiding uncertainty



President Biden’s Vaccine
Requirement is Working

ELIGIBLE UNVACCINATED AMERICAN ADULTS

100M 95M

95M
9S0M
85M
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75M
70M
65M
60M
55M

50M
Before President Biden

Announces Vaccine
Requirements in July




AMERICA'S ECONOMIC GROWTH
IN THE 21ST CENTURY

6.0
5.5
5.0
4.0
3.0

2.0 | | B
ol B I i I 1ir
0.0 —

-1.0

GDP GROWTH (%)

-2.0
-3.°

4.0 | [

2001
2002
2003
2004
2005
2006
2007
2008
2009

2010

201

2012

2013

2014

2015

2016

2017

2018

2019
2020

2021

Source: Bureau of Economic Analysis



Gun deaths in Florida

Number of murders committed using firearms
0

200

2005
Florida enacted
its ‘Stand Your

400
Ground’ law

600

800

s
873

1,000

Source: Florida Department of Law Enforcement

1990s I 2000s [2010s

C.Chan 16/02/2014 f..% REUTERS

Gun deaths in Florida

Number of murders committed using firearms
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200
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Source: Florida Department of Law Enforcement




= a INSIDER ...

US MARKETS CLOSED N pow Jones +0.61% Y Nasdaq +0.73% Y S&P 500 +0.96% Y TSLA+1.32% 4 FB-0.02% Y BABA +1.15%

In the news

HOME > LAW

This Chart Shows An Alarming Rise In Florida Gun
Deaths After 'Stand Your Ground' Was Enacted

Pamela Engel Feb 18, 2014, 6:56 PM £) @) (o)

In light of the recent trial of Michael Dunn, Reuters has published a

graphic showing a dramatic spike in Florida murders by firearm after

the "stand your ground" law was enacted in 2005.

Dunn is a white man who shot at a car full of black teenagers during an

argument over loud music in that state.

While the law wasn't invoked specifically in his trial, critics of "stand

your ground" say it increases violence in public places because it
justifies "deadly force" and doesn't require people to run away if they

think they're in danger.

Gun deaths in Florida

Number of murders committed using firearms

0
200
2005
Florida enacted
400 its ‘Stand Your

Ground’ law

600



Irags bloody toll| clear metaphor
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Irag’s bloody toll
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https://www.infoworld.com/article/3088166/why-how-to-lie-with-statistics-did-us-a-disservice.html

Objective versus subjective
data visuals
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story

US per capita consumption of poultry and livestock
B Pork M Beef M Chicken

100 pounds
80
60
40

20

1970 1980 1990 2000 2010 2020

Data: National Chicken Council

Americans are eating more chicken than ever before
U.S. per capita consumption of chicken has more than doubled since 1965.

100 pounds Chicken
80
60 Beef
40 Pork
20
0
1970 1980 1990 2000 2010 2020

Data: National Chicken Council




Which chart do you want?

objective (_ subjective

A COMPLETELY
OBJECTIVE VISUAL




*(number of cash
Aantal geldafhalingen withdrawals from ATMs)
aan automaten

(index, 3 feb = 100)
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100 q
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DS Infografiek | Bron: Febelfin Source: De Standaard,

22 December 2020



https://www.standaard.be/cnt/dmf20201221_98018740

Number of cash withdrawals at Belgian ATMs
Source: Febelfin

300 million

2012 2013 2014 2015 2016 2017 2018 2019



Number of cash withdrawals at Belgian ATMs
Source: Febelfin
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Which chart do you want?

AS NEUTRAL
AS POSSIBLE

objective (I I subjective




Het afgelopen jaar groeide

de Vlaamse bevolking met 40.000 inwoners

6.589.069 inwoners @
van het Vlaamse Gewest

op 1januari 2019

Natuurlijke loop

62.420

overlijdens ; geboorten

; Internationale migratie

51,912 ;

emigraties : immigraties

; Binnenlandse migratie

22.680

emigraties | immigraties

6.629.143 inwoners @

van het Vlaamse Gewest

op 1januari 2020 STATI STI EK
Bron: Statbel, bewerking Statistiek Vlaanderen VLAAN DE RE N




Which chart do you want?

AS NEUTRAL A PERSUASIVE
AS POSSIBLE CALL-TO-ACTION

objective (I I B subjective




Please approve the hire of 2 FTEs

to backfill those who quit in the past year

Ticket volume over time

2 employees quit in May. We nearly kept up with incoming
volume in the following two months, but fell behind with the
increase in Aug and haven't been able to catch up since.

202

Number of tickets
N no W
o 13 o
s S s

? -
Received

Processed

140
100 - 126 124

104
50 A

0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2014

Data source: XYZ Dashboard, as of 12/31/2014 | A detailed analysis on tickets processed per person
and time to resolve issues was undertaken to inform this request and can be provided if needed.




Which chart do you want?

AS NEUTRAL A PERSUASIVE
AS POSSIBLE CALL-TO-ACTION

objective (I I B subjective

A-GOMPLETELY AN INTERESTING
OBIECHVEVISUAL STORY
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ORIGINAL CHART

The original chart strongly suggests a correlation between sugar intake and
obesity until 2000, by manipulating the vertical axis choices.

US Sugar Intake vs. Obesity Prevalence, 1980-2013

+25 obesity 0
T
fg 115 = 5
2 30 2
g 105 S
K 35
< o5 '§
(gv]
= 20 ¥
= E
© 85
o 15 =
(V]

75 10

1980 1985 1990 1995 2000 2005 2010

Sources: USDA Economic Research Service, CDC NHANES surveys Prepared by Stephan J. Guyenet



REDESIGN #1

This redesign focuses on a more truthful representation of the data, compares it
with the recommended daily intake to highlight the problematic situation, and
enables a good estimation of the prevalence %.

US sugar intake US obesity prevalence

120 g/person/day 100% of adults

110 90%
- /\_\

"\M 80%
90

. 70%
80
V)
- 60%
60 50%
50 40%

40 recommended daily intake limit

30%

20%

10%
1980 1990 2000 2010 1980 1990 2000 2010

Data: USDA Economic Research Service, CDC NHANES surveys
Chart design: Koen Van den Eeckhout (@koen_vde)
Disclaimer: charts created for educational purposes only, data found in the original chart have not been verified



REDESIGN #2

This redesign tries to show how the obesity
prevalence has risen much faster than the
sugar intake, suggesting both are not
necessarily related.

Sugar is not the driving force
behind the obesity epidemic

indexed, 1980 = 100 US obesity
prevalence

250 +150%
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75
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1980 1990 2000 2010

Data: USDA Economic Research Service, CDC NHANES surveys
Chart design: Koen Van den Eeckhout (@koen_vde)

Disclaimer: charts created for educational purposes only, data
found in the original chart have not been verified



Ethics of data visualization

poor design
misleading stories

dubious data
hiding uncertainty
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“Simpson’s paradox”

Korrelation:
15 ®
L “
L] L I ‘. ;£ * -' hd
.."" r. T ** .
10 “.. ‘.,:?:: . - -"{-.‘a ;: L : aw . |' )
. :'d % i:'li ¢ : y .i{.. |
* . e L .':{.' .o :"I ‘F“ ’* . d
1 . ".'“w‘ -. ii.-
- - < ) S -

5 L
_-_..2'."'- Population (%)

. . Not Vax Fully Vax Not Vax  Fully Vax vs. severe disease
. ’ % % per 100k per 100k

D "¢ " Allages 1,302,912 5,634,634 214 301 67.5%
18.2% 78.7% 16.4 5.3
. <50 1,116,834 3,501,118 43 11 91.8%
0 5

23.3%

186,078
7.9%

73.0%

2,133,516
90.4%

3.9

171
91.9

0.3

290
13.6

>50

85.2%

much higher level of vaccination!



BIGGEST BOX OFFICE WEEKEND RECORD THROUGH THE YEARS

Millions of dollars
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Biggest box office weekend records through the years
Millions of dollars
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Happiness Score

Happiness vs Religiosity
(Pearson Correlation: —0.52)
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Wealthier Nations Tend to Be Less Religious, But U.S. a Prominent Exception

% saying religion plays a very important role in their lives (2011-2013)
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Self-reported Life Satisfaction vs GDP per capita, 2020

The vertical axis shows the national average of the self-reported life satisfaction on a scale ranging from 0-10,
where 10 is the highest possible life satisfaction.

The horizontal axis shows GDP per capita adjusted for inflation and cross-country price differences.
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Per capita consumption of mozzarella cheese =
correlates with

Civil engineering doctorates awarded

Correlation: 95.86% (r=0.958648)
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Ethics of data visualization

poor design
misleading stories

dubious data
hiding uncertainty
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“dynamite” plot
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Student Test Scores by Class Student Test Scores by Class
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Stephen Curry

GOLDEN STATE WARRIORS

POINT GUARD

27 YEARS OLD n ..
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PAST THREE SEASONS @ Bap O avG. @ GOOD
PERCENTILE

VITALS 50TH

Height 8'3"

Weight 185

Draft position 7

SCORING

True shooting % B2%

Free throw % 80%
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271 delegates
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Akkervogels volgens de Algemene
Broedvogelmonitoring Vlaanderen

Publicatiedatum: 2022-03-24T10:00:00+01:00

De scorten van het landbouwgebied schommelden in de periode 2007-2012. Na een sterke daling in de periode
2013-2078, lijken de aantallen sinds 2019 heel langzaam wat te herstellen, maar ze bevinden zich nog ruim onder
die van de start van het ABV-project in 2007.

broedvogels van het landbouwgebied

procentuele wijziging t.o.v. referentieperiode
o
=
1

-20% —

| I I I
2010 2014 2018 2022

geselecteerd referentiejaar: 2007

| . . . . . . . . . . . . vlaanderen.be/inbo/indicatoren/akkervogels-
2007 2008 2009 2010 20171 2012 2013 2014 2015 2016 2017 2018 20719 VOlgenS'de'algemene'broedvogelmonitoring'

Gebruikte drempelwaarden classificatie: referentie = 0%, ondergrens = -6.6% en bovengrens = +7.0%. vlaanderen
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Percent Change in Gross Domestic Product (GDP), Year over Year

2006 2008 2010 2012
Prior bank estimates of growth : Projected growth
-« >

Published data

In any future
three-month
period, the
percent change
in GDP should
lie somewhere
in the red
shaded area
on 90 out of
100 occasions.




Fan Chart (Time Series)

1000 -
800 _
600 -

400 -

Also called: fan graph

A fan chartis a chart that joins a line graph for observed past
data, and a range area chart for future predictions.

Predictions are shown as ranges for possible values of future
data together with a line showing a central estimate or most
likely value for the future outcomes. As predictions become
increasingly uncertain the further into the future one goes,
these forecast ranges spread out, creating distinctive wedge or
“fan” shapes, hence the term. Alternative forms of the chart
can also include uncertainty for past data, such as preliminary
data that is subject to revision.

Read more about fan charts here
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Note: The cone contains the probable path of the storm center but does not show
the size of the storm. Hazardous conditions can occur outside of the cone.

Subtropical Storm Alberto  Current information: ®  Forecast positions:
Friday May 25, 2018 Center location 19.7 N 86.8 W @ Tropical Cyclone (Q Post/Potential TC
10 AM CDT Advisory 1 Maximum sustained wind 40 mph Sustained winds: D < 39 mph
NWS National Hurricane Center Movement NNE at 6 mph $39-73 mph H74-110 mph M > 110 mph
Potential track area: Watches: Warnings:

Day 1-3 Day 4-5 [ Hurricane Trop Storm B Hurricane [l Trop Storm




FIGURE 2

When presented with
the cone of uncertainty,
some readers see the
boundaries of a storm.

MEXICD

ALARAMMN

cros/powerfromstatistics/OR/PfS-OutlookReport-Cairo.pdf



https://ec.europa.eu/eurostat/cros/powerfromstatistics/OR/PfS-OutlookReport-Cairo.pdf

FIGURE 3

An alternative map
of the hurricane path
forecast




. DEMOCRACY? | NOV. 2, 2020
Vote margin
12

B Oh No, the Dreaded Needle Is Back

s - The NYT's election forecast needle is stressing
Clinton +0.6 people out with fake jitter
FORECAST, in pct. points By Rich McCormick | Nov 8, 2016, 11:02pm EST

HOME > INTERNATIONAAL > THE NEW YORK TIMES HAS A WILDLY SWINGING FORECAST NEEDLE THAT'S DRIVING EVERYO

The New York Times has a wildly swinging
forecast needle that’s driving everyone insane

HOME > POLITICS > POLITICS NEWS FEBRUARY 3, 2020 2:32PM ET

The New York Times Needle and the Damage
Done

Have we learned nothing from political journalism'’s failures of four years ago?






Ethical data visualization

make sure your visual variables are showing
the data as clearly as possible

Before




Ethical data visualization

make sure your visual variables are showing
the data as clearly as possible

Global Temperature Change, 1880-2019 (NASA/GISS)

15

make sure your axes choices are not
downplaying or exaggerating the trend
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Ethical data visualization

make sure your visual variables are showing
the data as clearly as possible

make sure your axes choices are not
downplaying or exaggerating the trend

make sure your visual metaphors are clear
and well-executed

Gun deaths in Florida

Number of murders committed using firearms
0

200
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Florida enacted
its ‘Stand Your
Ground’ law

400
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800
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Source: Florida Department of Law Enforcement

C.Chan 16/02/2014 . REUTERS




Ethical data visualization

make sure your visual variables are showing
the data as clearly as possible

make sure your axes choices are not
downplaying or exaggerating the trend

make sure your visual metaphors are clear
and well-executed

realize that there’s no such thing as an
objective chart

Aantal geldafhalingen
aan automaten
(index, 3 feb =100)

100

100

3-9feb 23-29 nov
2020 2020

DS Infografiek | Bron: Febelfin




Ethical data visualization

make sure your visual variables are showing
the data as clearly as possible

make sure your axes choices are not
downplaying or exaggerating the trend

make sure your visual metaphors are clear
and well-executed

realize that there’s no such thing as an
objective chart

provide sufficient context for your data
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Ethical data visualization

make sure your visual variables are showing
the data as clearly as possible

ma ke sure yo ur axes choices are not Per capita consumptilon of 1r'nozzarella cheese =
correlates wit

down P laYI Nng or exagge ratin g the trend Civil engineering doci:orates awarded

make sure your visual metaphors are clear

and well-executed /—\—=-

rea l I Ze t h at t h e re S n o s u c h t h I ng as a n o 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 (00 degrees

objective ch art - Engineering doctorates - cheese ption

provide sufficient context for your data

don’t confuse correlation with causality



Ethical data visualization

make sure your visual variables are showing
90TH~-
the data as C[ear[y as possib[e WINS ABOVE REPLACEMENT PROJECTION CONFIDENCE INTERVAL
CATEGORY: MVP CANDIDATE :fo-"-:--oPROJECTION
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PERFORMANCE OF THE 10 MOST COMPARABLE PLAYERS

don’t confuse correlation with causality

show clearly that you’re uncertain



What is your key learning
from this course?

How will you change
your data visuals
after this course?
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The properties of great data visuals

CPU performance vs. power

%M1

Latest PC
laptop chip

High signal-to-noise ratio

Telling a story

Americans are eating more chicken than ever before
U.S. per capita consumption of chicken has more than doubled since 1965.

100 pounds
80
60 \/\/\/\/_/\ ;
0 T M
20
0
1970 1980 1990 2000 2010 2020

Data: National Chicken Council




Chart types

visual variables
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Graphical representation categories
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Beyond charts

choropleth map

dot density map

View by List

Arc Disgram Bar Chart Box & Whisker Plot Brainstorm Bubble Chart
Bubble Map Bullet Graph ‘Candiestick Chart Chord Diagram ‘Choropleth Map
26
2 &y
Circle Packing Connection Map Density Plat Donut Chart Dot Map Diot Matric Chart
Eror Bars Flow Chart Flow Map Histogram Ilustration Disgram Kagi Chart
Line Graph Marimekko Chart Multi-set Bar Chart MNetwark Diagram Nightingale Rose MNon-ribbon Chord
Chart Disgram
D Invoice Invoice date Due date
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56px O #98273 05/10/2019 05/10/2019
O #19293 05/10/2019 05/10/2019
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D 81727 05/11/2019 05/11/2019

Status

Unpaid
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Amount
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Tools to create data visuals
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Colors and

typography
Different types of color scales
Categorical eeeee —— different hues
Sequential ~eee® . from light to dark
Diverging ee ee ___ . .4k Jight - dark
Data visualization

Readability at small font sizes!



Interactive data visuals

Types of interactivity

tooltips
filtering and navigation
storytelling

Age of the laureates

male @ female

0
Arthur Ashkin was the
oldest laureate ever,
at 96 years old
80
60 a )
[
40
®
\ Marie Curie was the
20 first woman to receive
the Nobel Prize in
Physics, in 1903 Before 1960, the average
’ <+—— age of a laureate was 43
years old
Year
0
1900 1920 1940 1960 1980 2000 2020

Created with Datawrapper




Ethical data visualization

make sure your visual variables are showing
the data as clearly as possible

make sure your axes choices are not
downplaying or exaggerating the trend

make sure your visual metaphors are clear
and well-executed

realize that there’s no such thing as an
objective chart

provide sufficient context for your data
don’t confuse correlation with causality

show clearly that you’re uncertain

Life expectancy
(in years)

85

® 8o ° e o/.
1 ® ... ..'/./.g [ &

e o
~
% - @ A °
¢ip S @ &
65 o =
[}
e ® ®
60 e -0
= ® High income countries
55 ® Middle income countries
@ Low income countries
50
°
0 500 1,000 1,500 2,000 2,500 3,000
Annual cigarette consumption
per person above age 14



Thank you!

All the slides and all the links:

baryon.be/dataviz-resources

Koen Van den Eeckhout — koen@baryon.be - @koen_vde



https://baryon.be/dataviz-resources
mailto:koen@baryon.be
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