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What Is data visualization?

had

-

The graphical representation of information and data.

It Is part art and part science. The challenge iIs to get the art
right without getting the science wrong, and vice versa.

The goal of data visualization is to communicate data or
information clearly and effectively to readers
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*The human mind
IS very receptive
to visual
Information.

That's why data
visualization is a
powerful tool for
communication.

How many 3s can you count?
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That's why data

visualization is a
powerful tool for
communication.




KEY PRINCIPLES
OF EFFECTIVE
DATA
VISUALIZATION




1

Determine the
best visual







3

Focus on the key
areas




4

Keep it simple




5

Incorporate interactivity




6

Use patterns




X

Compare aspects




DATA

VISUALIZATION
TOOLS

* Tableau
 Power Bl
* Matplotlib
 Plotly
 Bokeh

» Seaborn




DATA
PREPROCESSING

Data Integration

Data

Preprocessing

Data Reduction
or Dimension
Reduction




DATA

QUANTITATIVE

DISCRETE

CONTINUOUS

CATEGORICAL




BAR CHART

GUIDE | PECHART

TO LINE CHART

AREA CHART

C H ART SCATTER PLOT
TYPES BUBBLE CHART ¢

HEAT MAP



BAR CHART

Variations of Bar Charts

PAGE VIEWS, BY MONTH CONTENT PUBLISHED, BY CATEGORY
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VARIATIONS OF BAR CHARTS T

(CONT.) 5

MONTHLY TRAFFIC, BY SOURCE PERCENTAGE OF CONTENT PUBLISHED, BY
MONTH

. Email Marketing
. Thought Leadership

. Entertainment

. Educational Information

. Organic Search

. Paid Search

JAN FEB MAR

JAN FEB MAR

STACKED 100% STACKED



BAR CHART

DESIGN BEST PRACTICES

USE HORIZONTAL LABELS q

START THE Y-AXIS VALUE AT O

BANANAS

APPLES

APPLES BANANAS

ORANGES ORANGES

ORDER DATA APPROPRIATELY

- |

SPACE BARS APPROPRIATELY

USE CONSISTENT COLORS






PIECHART

DESIGN BEST PRACTICES

@ (o

VISUALIZE NO MORE THAN DON’T USE MULTIPLE PIE MAKE SURE ALL DATA
5 CATEGORIES PER CHART CHARTS FOR COMPARISON ADDS UP TO 100%

IO

ORDER OPTION 1 OPTION 2
SLICES

CORRECTLY



LINE
CHART

DIRECT MARKETING VIEWS, BY DATE
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LINE CHART

DESIGN BEST PRACTICES

QD

INCLUDE A ZERO BASELINE IF POSSIBLE DON’'T PLOT MORE THAN 4 LINES USE SOLID LINES ONLY

=

LABEL THE LINES DIRECTLY USE THE RIGHT HEIGHT



AREA CHART

VARIATIONS OF AREA CHARTS

NEW CONTACTS, BY SOURCE NEW CONTACTS, BY SOURCE

[ Organic Search B Organic Search

B Referrals B Referrals

[ Social Media I Ssocial Media

JAN FEB MAR APR JAN FEB MAR APR

AREA CHART 100% STACKED AREA

NEW CONTACTS, BY SOURCE

[ ©rganic Search
B Referrals

[ social Media

JAN FEB MAR APR

STACKED AREA



AREA CHART

DESIGN BEST PRACTICES

=

MAKE IT EASY TO READ START Y-AXIS VALUE AT O DON’T DISPLAY MORE THAN
4 DATA CATEGORIES

USE TRANSPARENT COLORS DON’T USE AREA CHARTS TO
DISPLAY DISCRETE DATA



SCATTER PLOT

REVENUE, BY PRODUCT FAMILY
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SCATTER PLOT

DESIGN BEST PRACTICES

START Y-AXIS VALUE AT O INCLUDE MORE VARIABLES

USE TREND LINES DON’T COMPARE MORE THAN
2 TREND LINES



BUBBLE CHART

VARIATIONS OF BUBBLE CHARTS

REVENUE VS. RATING

Product Type
® Product1
@ Product2
@ Product 3

Product 4

$600

$300

$100

BUBBLE PLOT

Preduction Cost

BIGGEST SALES INCREASE

BUBBLE PLOT



co)l-e,

MAKE SURE LABELS ARE VISIBLE SIZE BUBBLES APPROPRIATELY

DON’T USE ODD SHAPES



STATES WITH NEW SERVICE CONTRACTS




HEAT MAP
DESIGN BEST PRACTICES

USE A SIMPLE MAP OUTLINE SELECT COLORS APPROPRIATELY

USE PATTERNS SPARINGLY CHOOSE APPROPRIATE DATA RANGES



-* USE COLOR | -
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WISELY



WHATIS
WRONG
WITH THIS
COLOR
SCALE

DEATHS OF WHITE MALES

...Ei "'.'l'b'::if ‘Ll‘xi" ? %,

4‘!{:"*

¢
5 - XW -
1@
Age-adjusted mortality per 100,000 population

Top 10% Next Highest 10% D Middle Highest 20% Middle 20%
929.7-765.0 764.9-724.8 724.7-678.2 678.1-636.4

. Middle Lowest 20% Next Lowest 10% Bottom 10%
636.3-596.0 595.9-564.5 564.4-440.9




DO NOT ATTEMPT TO FIGHT
+ PRE-ESTABLISHED -
: COLOR MEANINGS




Examples of Pre-Established Color Meanings

Red Green Blue
Stop On Cool

Off Plants Safe
Dangerous Carbon Deep
Hot Moving Nitrogen
High stress Money

Oxygen

Shallow

Money loss



. USE GOOD CONTRAST, AS THE
HUMAN EYE IS
GOOD AT
IDENTIFYING THE




Color Alone Doesn’t Cut It




Luminance Contrastis Crucial

I would prefer that
my life depend on

being able to read this
quickly and
accurately!




Use good contrast

Black
Red
Yellow Yellow
Green e Green
Blue Blue

Black

Red

Green

Blue




 Limitthe total number of colors if viewers are
to discern information quickly.

 Be aware that our perception of color
changes with:

* 1) surrounding color
* 2) how close two objects are

« 3) how long you have been staring at the
color

It is not possible to list all the  4)sudden changes in the color intensity.

useful rules. They come with a
lot of experience!




Beware of
Color Pollution

Just because you have millions of
colorsto choose from

use
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Periodic Table
1 2
14H He
Hydrogen Helium
1.00794(4) 4.002602(2)
3 5 6 7 8 9 10
2qLi B C N o] F Ne
Lithium ‘Boron Carbon Nitrogen Oxygen Fluorine Neon
6.941(2) 10.811(7) 12.0107(8) | 14.0067(2) 15.9994(3) | 189984032(5) | 20.1797(6)
1 13 15 16 17 18
31Na Al P S Cl Ar
Sodium Aluminum Phosphorus | Sulfur Chiorine Argon
22.98976928(2) 26.9815386(8) 30.973762(2) 32.065(5) 35.453(2) 39.948(1)
19 21 22 23 24 25 26 27 28 29 130 31 |33 34 35 36
41K Sc Ti Vv Cr Mn Fe Co Ni Cu Zn Ga As | Se Br Kr
Potassium Scandium Titanium Vanadium Chromium Manganese | Iron Cobalt Nickel Copper Zinc Gallium Arsenic. | Selenium Bromine Krypton
39.0983(1) 44.955912(6) 47.867(1) 50.9415(1) 51.9961(6) 54.938045(5) 55.845(2) 58.933195(5) 58.6934(4) 63.546(3) 65.38(2) 69.723(1)  74.92160(2) | 78.96(3) 79.904(1) 83.798(2)
37 39 40 4 42 43 44 45 46 47 48 49 50 53 54
51Rb Y Zr Nb Mo [Tc Ru Rh Pd Ag Cd In Sn I Xe
Rubidium Ytrium Zirconium Niobium i i Rhodium Palladium Silver Cadmium Indium Tin lodine. Xenon
85.4678(3) 88.90585(2) 91.224(2) 92.90638(2) 95.96(2) (e8] 101.07(2) 102.90550(2) 106.42(1) 107.8682(2) 112.411(8) 114.818(3) 118.710(7) 126.90447(3) 131.293(6)
55 7 72 73 74 75 76 77 78 79 80 81 82 85 86
61Cs Lu Hf Ta w Re Os Ir Pt Au Hg TI Pb o | At Rn
Cesium Lutetium Hafnium Tantalum Tungsten Rhenium Osmium Iridium Platinum Gold Mercury Thallium Lead Bismuth Polonium Astatine Radon
132.9054519(2) 174.9668(1) 178.49(2) 180.94788(2) 183.84(1) 186.207(1) 190.23(3) 192.217(3) 195.084(9) 196.966569(4) | | 200.59(2) 204.3833(2) 207.2(1) 208.98040(1) [209] 210 [222]
87 103 104 105 106 107 108 109 110 11 12 113 114 115 116 17
7+1Fr Lr Rf Db Sg Bh Hs Mt Ds ng Cn Uut Uugq Uup Uuh Uus
Francium Lawrencium | | Rutherfordium | Dubnium Seaborgium | | Bohrium Hassium Meitnerium Darmstadtium | | Roenigenium | Copernicium | Ununtrium [ i [ i L i L i
1223) 1262) 1267) 1268 271 272 1270) (276) 1281) 1280) | less) 1284] [289) 1288) (293) NaN
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