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Data Visualization Concepts

Data Visualization in Python
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Get the files...

(http://bioinformatics.niaid.nih.gov)
https://github.com/burkesquires/python_biologist

Download “data_viz_files.zip” in 06 _data_viz_python folder
(Click on file, then click on download)

Uncompress

Move to desktop
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What i1s Data Visualization?

“The visual analysis of and
communication of data”
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Anscombe’s Quartet

| 1l i v
X ¥ X y X y X ¥

10 8,04 10 9,14 10 7,46 8 6,58

8 6,95 8 8,14 a8 6,77 a8 2,70

13 1,58 13 8,74 13 12,74 a8 1,71

9 8,81 9 8,77 9 7,11 a8 8,84

11 8,33 11 9,26 11 7,81 a8 847

14 9,96 14 81 14 8,84 a8 /.04

& 71,24 ¥ 6,13 B 6,08 8 2,25

4 4,26 4 3.1 4 5,39 19 12,5

12 10,584 12 9,13 12 8,15 8 3,56

7 4,82 7 71,26 7 6,42 8 1,91

3 2,068 3 4,74 ] 3,73 a8 6,89

SUM 99,00 82,51 99,00 82,51 99,00 82,50 99,00 82,51
AVG 9,00 7,50 9,00 7,50 9,00 7,50 9,00 /.50
STDEV 3.32 2,03 3,32 2,03 3.32 2,03 3,32 2,03
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Anscombe’s Quartet
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Objectives

" Data Analysis
 Understand the data
* Derive information from data

" Communication
* Of information
* Of trends
* Involves simplification
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Napoleon's March by Charles Minard
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Why scientists
need to be better
at data

visualization

The scientific literature
Is riddled with bad
charts and graphs,
leading to
misunderstanding and
worse. Avoiding design
missteps can improve
understanding of
research.

By Betsy Mason

Knowable Magazine
11.12.2019
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Why scientists need to be better at data
visualization

The scientific literature is riddled with bad charts and graphs, leading to misunderstanding and worse.
Avoiding design missteps can improve understanding of research.

By Betsy Mason | 1112.2019
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I magine a science textbook without images. No charts, no graphs, no illustrations or diagrams with arrows and

labels. The science would be a lot harder to understand.

That's because humans are visual creatures by nature. People absorb information in graphic form that would elude
them in words. Images are effective for all kinds of storytelling, especially when the story is complicated, as it so often
is with science. Scientific visuals can be essential for analyzing data, communicating experimental results and even
for making surprising discoveries.

https://www.knowablemagazine.org/
article/mind/2019/science-data-
visualization




Ranking Visual

Elements

People are better at
discerning subtleties in
some types of visuals
than others — the length
of two lines, for example,
or the direction of a line
are easier to tell apart
than shades of gray or the
intensity of a color.
Studies show that graphs
using visual elements
high on this list are easier
to read and more effective
than those near the
bottom.
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Ranking of visual elements

Studies have identified the easiest ways for people to understand differences
in quantitative data, on a scale from most effective to least.
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SOURCE: W.S. CLEVELAND AND R. McGILL / JOURNAL OF THE AMERICAN STATISTICAL ASSOCIATION 1984
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Pie vs Bar Charts
Pie charts are best used to
show the relationship of the
pieces to the whole. In this
graphic, the pie chart
effectively shows how big
or small each economic
sector’s contribution is to
total greenhouse gas
emissions, but it’s difficult
to compare sectors with
each other. The bar chart
allows for easy
comparisons between
sectors but doesn’t convey
how each one relates to the
total.
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Pie vs bar

Global greenhouse emissions by economic sector
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Ten-ish Simple Rules /| Guidelines

" Rule 1: Know Your Audience

" Rule 2: Identify Your Message

" Rule 3: Adapt the Figure to the Support Medium
" Rule 4: Captions Are Not Optional

" Rule 5: Do Not Trust the Defaults

" Rule 6: Use Color Effectively

" Rule 7: Do Not Mislead the Reader

" Rule 8: Avoid “Chartjunk”

" Rule 9: Message Trumps Beauty

" Rule 10: Get the Right Tool
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http://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833



Ten-ish Simple Rules /| Guidelines

" Know your audience
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Ten-ish Simple Rules /| Guidelines

" ldentify your message
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http://upload.wikimedia.org/wikipedia/commons/9/9b/Social_Network_Analysis_Visualization.png




Ten-ish Simple Rules /| Guidelines

" Captions are not optional

ARE MAMMOGREAMS IMPORTANT?

average size of breast tumor average size of breast
tumor at diagnosis in early 1980°s at diagnosis in late 1990's
when only 13% of women were when 60% of women were
getting regular mammograms getting regular
I'I'IHI'I.‘I.lTIDEl’HI'I'IS
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http://ksrowell.com/blog-visualizing-data/2010/12/23/data-visualization-double-take/



Ten-ish Simple Rules /| Guidelines

" Do not use the defaults
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Ten-ish Simple Rules /| Guidelines

" Use color effectively
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http://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833



Ten-ish Simple Rules /| Guidelines

" Do not mislead the reader

2000 + 2000 +
1900 +
1800 +
1700 4
1600 1
1300 -

1500 +
1000 +

200 +
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Ten-ish Simple Rules /| Guidelines

" Create the simplest graph
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Ten-ish Simple Rules /| Guidelines

" Message trumps beauty
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Ten-ish Simple Rules /| Guidelines

" Get the right tool...
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http://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833



How Much Data Can You Put
In A Chart?
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How Much Data Can You Present
In A Single Graph? Two Dimensions?
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https://github.com/seandavi/hour_of_code

How Much Data Can You Present
In A Single Graph? Three Dimensions?
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How Much Data Can You Present
In A Single Graph? Four Dimensions?
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How Much Data Can You Present
In A Single Graph? Five Dimensions?
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How Do | Know Which Chart
To Use?
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Choose the Right Chart Type for your Data

Variable Width Table or Table with Bar Chart Column Chart Circulor Area Chart Line Chart Column Chart Line Chart
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el v =z
ol
ol |
f ‘ 1 T T T
Many Trems Few Items Cyclical Data Non-Cyclical Data  Single or Few Categorics ~ Many Categorics
Two Variables Many
B Caregorics Few Catcgorics Many Periods Few Periods
1 L 1

T
One Variable per Trem |

[ Over Time
Among [rems
[ Column Histogram
‘ Few
. Single Data —
Comparison Variable | Points
Scatter Chart Two ‘
Variables
Whart would you Line Histogram
. . . . . g
Relationship — . . — Distribution Many
like to show? Daca
Points f\
Bubble Chart
oe .
o OO o Composition Scatter Chart
ree
200 Variables Two
Variables —
Changing Seatic
Over Time
Three
Few Periods Many Periods Variables —
! |
Only Relacive Relative and Absolute Ouly Relative Relative and Absolute Simple Share Accumulation or Components
Differences Mateer Differences Mareer Differences Mateer Differences Mateer of Tlml Subtrmio‘n to Total of CoﬂTpDncms
1 1 1 1
Stacked 100% Stacked Stacked 100% Stacked Area Chart Pie Chart Waterfall Chart Stocked 100% Column Chart
Column Chart Column Chart Area Chart

with Subcomponents

HEH || gHam|| B 5EA

National Institute of
Allergy and
Infectious Diseases

P YU W R I LI (A R (R B LI A PR S (R JR 1 S ¥ o



Data Visualization

" Static data visualization
* matplotlib, seaborn, ggpy (ggplot)

" Dynamic visualization
* Bokeh

" Declarative Visualization
* Altair

" Specialized visualizations
* Mapping of geographical data, timelines
* 3D visualization — Vispy
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Additional (non-python)
Data Visualization Techniques:




Network Visualization: Cytoscape
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Network Visualization: Gelph
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Resources

" one-dataset-visualized-25-ways

* http://flowingdata.com/2017/01/24/one-dataset-
visualized-25-ways/
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Resources

" Nature Methods: Point of View column

* https://www.annualreviews.org/doi/pdf/10.1146/annurev-biodatasci-
080917-013424

" http://www.vanseodesign.com/web-design/gestalt-principles-of-
perception/

" Course
* http://enrico.bertini.io/teaching/

" Chart Chooser
w;ﬁg‘rtya;b;dgtjfﬂteanalytics.com/chartchooser/
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