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Instructor introductions ...

Contacts:

Morine - morine.amutorine@one.un.org / Twitter:
@M_moryn

Elaine - onelaine@bu.edu / Twitter: @ensoesie

Ben - akeraben@gmail.com


mailto:morine.amutorine@one.un.org
mailto:onelaine@bu.edu

Resources

Github Repo
https://github.com/ensoesie/DSA Visualization

Google Trends
https://trends.google.com

Twitter
https://developer.twitter.com



Why
visualize
data?

A picture is worth a
thousand words

It is easier to
remember pictures
than text

Useful for
understanding data

Can summarize
large amounts of
complex data

INTEGRITY
accuracy
consistency
honesty

information

the art of journalism
structuring & harmonising information

David McCandless

INTERESTINGNESS
relevant
meaningful

new

information

(data)

InformationisBeautiful.net

What Makes a Good Visualization?

story

(concept)

« proof of concept

« prototype template

- outline

* schematic
* wireframe

* scamp / storyboard
« detailed sketch

successful
visualization

rough sketch «
arte

boring useless

* eye candy
« data art
+ pure data viz

taken from new book
Knowledge is Beautiful

USEFULNESS
useable
fitting
efficient

visual form
(metaphor)

explicit (impiicit)

BEAUTY
structure
appearance
harmony

visualization
the art of design

structuring & harmonising visuals

find out more
bit.ly/KIB_Books



Visualization in Data Science can
be used to:

- Explore data
- Analyze data

- Communicate findings
- Quickly draw attention to key messages



How to use
visualizations to
communicate
effectively?



Decide on what your visualization

should convey

FOCUS ON THE DATA

The style and structure
of your visualization will
depend on its purpose

Design for a specific
audience

Tell a good story with a
clear message




@ Use color and size to highlight
and suppress information
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https://venngage.com/blog/how-to-pick-colors;




Use length and position to
express quantitative information.

Use color for categorical

Life Expectancy at Birth O [ )
Distribution of Countries, 1960-2015 el

information

Scatter plots and bar charts
allow for more accurate
comparison of information
over time compared to pie
charts
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DATA SOURCE: World Bank
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Q Think carefully about color

selection and usage

Use color to create groupings

Add a single color to a black
and white image

Use black and white to add
contrast to an image with a
single color gradient
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Q Think carefully about color
selection and usage

Some colors

have pre- Red Green Blue

established |

meanings Stop Moving Water
. D M

Consider angerous oney Cool

those with Hot Plants Safe

color

blindness



e Use all available space and
proper scales

Child Mortality in 1980 and 2015
in Data

Child mortality is the probability that a newborn will die before reaching the age of 5.

Scale does not always have
to include zero

Optimize the ratio between
plot objects to capture
accurate relationships

* g Transform data to a
£l ZH... ﬁ different scale e.g. use log
8= % 8= % scale to show percentage
S, o % .
S, M., 2015 change over time

data visualization is part of AfricalnData.org — an Our World in Data project. Licensed under CC-BY-SA by the author Max Roser.
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@ Use text and labels to improve
inte rp retation Use meaningful titles

AVERAGE DAILY CONSUMPTION, PER PERSON YEAR .
SPEED pause  slow [[NTIER Fest scate Y [EENR rter 1 985 Label aXIS’ as needed

MEAT VEGETABLES FRUIT GRAINS DAIRY FAT

Qunces Cups Cups Qunces Cups Grams .

Potatﬁﬁ. Vﬂ-neatﬂ_FAn-u: = Whole Milk Cooking 0il Add teXtS dlrectly to the
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on legends
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https://flowingdata.com/2016/05/17/the-changing-american-diet/



Life expectancy v

a Balance complexity and clarity

e INCOME LEVEL1 &  LEVEL2 &  LEVEL3 &  LEVEL4 Color [ Wanokewons ¥
]
80 7
&, 4
° _— , . .
70 v e e’
: ® O .
- . %.. e
60 .. - “. ... e 0O
° @ :
Select Search...
50 = '
Afghanistan
Albania
40 Algeria
Angola
30
Size [ Population v
20
per person (GDP/capita, PPPS inflation-adjusted)

500 1000 2000 4000 8000 16k 32k 64k zoom @ @ ‘@ ©

Income ¥
( = OPTIONS , EXPAND ,PRE

GapMinder (https://www.gapminder.org/to




t

% resistan
individual antibiotic

some resistance

( I I I . I )
drug ineffective
againstbacteria * but unquantified
&
é

(
Templates and examples

$
&
&

i1
s,

CEPRALOSPORINS Gt Gery
CARGAPENES
ol
<
s
; &
B

&
ic resistanc
ing rapidh

&

(SR

available online

Can combine visualizations
from python with manual

‘§

FIUORGQUINGLONES
s &
§& s
Y
& ¢
&

e Balance complexity and clarity

Adding up drug resistance
S & S
¢ SE&FE & o &
S & &¢
SIS & S8¢
FEH & 18 &
5%
A. baumannii @ H ‘
racbacter " preumonia. mningits
It
9 @«
E. faecium .
iy ections
0% § 30%
ononnea 15
Shigell i : Wi
ele @ : C o
M bl Q) : Boloolont . .. o S
o 2% 7% 2% "
P. mirabilis : e increasing
L ] % ;
s @ ' Q@
ood posoning P
C. difficile o
. difficile . & :
Gl @ - igs
2@ i . editin
P, aeruginosa ‘
o, una, skin oo ections 0% in Gresce
1% 2
. %
8. pneumoniae :
i b Ay ®
5% ”
ool o 15% o
. coli (9
LD @ @
S. aureus . H 08%
o, st ood poloning H
o THE DEVELOPMENT GAP
gram e bacteria: (" no major new antibiotics
ong'rarbrone, more resstant ) Geveloped for 20 years
19408 TR 15605 TR 15505 ECTTR 20005
data
sources
infograptic Ulra-torme
knowledge is beautiful

‘concept & design: Da

feseareh M Quick £1a Holo

! L :
informationisbeautiful.net

version:1.1// Juty 204



D E ] ES



Life expectancy ¥

90

80

70

60

50

40

30

20

Bubbles

When to use?

Visualize
correlation/association
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When to use?

Useful for spatial

Ma pS visualizations

Child Mortality in 1980 and 2015
in Data

Child mortality is the probability that a newborn will die before reaching the age of 5.

Child mortaﬂy
HE

Data source: UN Child Mortality Estimates
This data visualization is part of AfricalnData.org — an Our World in Data project. Licensed under CC-BY-SA by the author Max Roser.



Urban population
(% of population, 2014)
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Maps with bubbles

Maps with pins

Enugu State, Nigeria

26 Oct 2018 - |G| Polio: Rotary immunises 1

Enugu - SundiataPost (press ...

Outbreaks in Current Location @

Zika outbreak ©

325 Animal Alerts

Anthrax (19), Avian Influenza
(15), African Swine Fever (229),
Foot and Mouth (12), Bovine
TB (1), Canine Influenza (4),
Peste des petits ruminants (2),
Canine distemper (3), Equine
Infectious Anemia (1), Equine
Influenza (1), Brucellosis (5),
Lumpy Skin Disease (2), Animal
Die-off (1), Other Animal
Disease (5), Strangles (3),
Chronic Wasting Disease (4),
Feline panleukopenia virus (1),

healthmap.org



When to use?

Useful for rankings

Bar plots

Top five themes of hashtags around the world
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How Africa Tweets. https://portland-communications.com/publications/how-africa-tweets-2018/
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Area/density plots

Density

0.006

0.004

0.002

0.000

Doesn't look like I'll be sleeping tonight #TeamNoSleep #Teaminsomni

Can't sleep cause | can

It's like | can't sleep when the moon is still out

Jan. 2013

July 2013

Date

When you feel so tired but you can't sleep"'-.

Jan. 2014

When to use?

Useful for showing evolution

July 2014
Jain et al. The Digital Phenotype. Nat Biotech
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When to use?

Useful for information flow

Networks

13 TRAXLER, GAVRIN, and LINDELL PHYS. REV. PHYS. EDUC. RES. 14, 020107 (2018)
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FIG. 4. Forum networks from weeks 7-8 in semester 1 (left) and semester 2 (right). Line opacity is scaled by edge weight, so darker
lines indicate more threads in common for a student pair. Nodes are sized by total contributions over the semester and colored by grade
(red low, yellow medium, blue high). Nodes without grades (withdrawals and instructor or CN staff accounts) are white, and the
instructor’s node is labeled “1.”



Source: All

Australia
BMGF

Canada

France

Germany

Other governments

Other sources
Private philanthropy

United Kingdom

United States

-  Sankey diagram

Year:

Flows of Global Health Financing
Total for 2016: $37.5 billion in 2017 us dollars

Channel: All
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Germany

Global Fund
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Other bilateral aid agencies
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United Kingdom Il

United States

2016

Target E Health Focus Area

Region: Sub-Saharan Africa

Sub-Saharan Africa

Reset

https://vizhub.healthdata.org



Code available from:
https://guyabel.com/post/

animated-directional-
chord-diagrams/

Chord diagram
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Bad visualizations



Have You Ever Liked a Brand on Facebook?

Which of these

i m a g e S h a S Years Experience Required by Employers
Issues?

years
years
years
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Which of these

Images has

Issues?

Summer Sales Projections (in millions)

July

August

$5



What's wrong with these
images?

0.783
| 0.737
070 I

Female

Mational
Male




Tools and Resources



Python libraries

- Matplotlib

- ggplot
- Seaborn

- Bokeh
- Pygal

Plotly
Geoplotlib
Gleam
Missingno
Leather

Pydot



Correlation Ranking

Distribution Change over Time Magnitude

Part-fo-whole Spatia

oo T et s s

i
I
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Visual
vocabulary

Designing with data

There are 5o many ways 1o visualise data - how do we
know which one 1o piek? Use the eategories across the
top 10 decide which data relationship is most important
in your story, then look a the different types of chart
within the category 1o form some inifial ideas about what
might work best. This ist is not meant o be exhaustive,
nor a wizard, but is a useful starting point for making
informative and meaningful data visualisations.

)
&% ft.com/vocabulary

o

fogmred)
] s

ey

The
Chart
Doctor

https://github.com/ft-interactive/chart-doctor/tree/master/visual-vocabulary



Other tools

- Tableau
- R ggplot2 and others
- D3



Next ... ipython tutorial
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