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Information Visualization
Part 1

Deepak Kumar

BIG DATA

* Data intensive computing
capture
curation
storage
search
sharing
analysis
visualization

11/13/2019 2




11/13/2019

Data Science

@chl

data scientist: statistician who lives in
select regions of california or works at
bitly
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Data Science

Data science

From Wikipedia, the free encyclopedia

Data science defines a discipline that incorporates applying varying degrees of statistics, data visualizations, computer programming, data
mining, machine learning, and database engineering to solve complex data problems. A practitioner of Data Science is called a Data
Scientist.
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What is Data Science?

* The process of using data in the wild unstructured,
unformatted, multiple sources,...

* Involves
— Acquiring (finding and storing)
— Analyzing
— Discovering Patterns/Stories
— Presenting results
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Data Science

MATHEMATICS,
STATISTICS AND
DATA MINING

filter

mine
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What is Data Science?

* The process of using data in the wild unstructured,
unformatted, multiple sources,...

* Involves
— Acquiring (finding and storing)
— Analyzing
— Discovering Patterns/Stories
— Presenting results
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Visualizing Data
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What is Data Visualization?

The visual representation and presentation
of data to facilitate understanding
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What is Data Visualization?

The visual representation and presentation
of data to facilitate understanding
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What is Data Visualization?

Visual
Representation

The visual representation and presentation
of data to facilitate understanding
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What is Data Visualization?

Visual
Representation

The visual representation and presentation
of data to facilitate understanding
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Presentation

What is Data Visualization?

Visual
Representation

The visual representation and presentation
of data to facilitate understanding
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Presentation

Understanding
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A Little History...
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William Playfair, 1786
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John SnOW, 1854 ‘ ‘ ? 4 S -t
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John Snow Pub, London
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Charles Joseph Minard, 1869
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This map drawn by Charles Joseph Minard portrays the losses suffered by Napoleon’s army in the Russian campaign of 1812. Beginning at the left on the Polish-Russian
border near the Niemen, the thick band shows the size of the army (422,000 men) as it invaded Russia. The width of the band indicates the size of the army at each
position. In September, the army reached Moscow with 100,000 men. The path of Napoleon's retreat from Moscow in the bitterly cold winter is depicted by the dark
lower band, which is tied to temperature and time scales. The remains of the Grande Armée struggled out of Russia with 10,000 men. Minard's graphic tells a rich,
coherent story with its multivariate data, far more enlightening than just a single number bouncing along over time. Six variables are plotted: the size of the army, its
11/13/2019 location on a two-dimensional surface, direction of the army’s movement, and temperature on various dates during the retreat from Moscow. It may well be the best

20
statistical graphic ever drawn.
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W.E.B. Du Bois, 1899
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NEGRO CHILDREN ENROLLED
IN THE PUBLIC SCHOOLS .

W.E.B. Du Bois, 1899 = -
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The Visualization Process
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The Visualization Process

INFORMATION
RETREIVAL

FILTER
MINE

INFORMATION
ANALYSIS

INFORMATION
DISSEMINATION
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Example: Data
ple:
Proportion of Sales % by Channel Over Time
REPORTING MONTH STORES ONLINE
May 2011 n 29 o
Jun 2011 72 28 0
Julzon1 n 28 1
Dec 2011 kAl 28 1
Jun 2012 73 26 1
Jul 2012 7 2 1
Sep 2012 75 24 1
Nov 2012 75 24 1
Jun 2013 73 26 1
Nov 2013 73 26 1
Jan 2014 73 26 1
Jun 2014 72 27 1
Aug 2014 55 44 1
Sep 2014 60 38 2
Oct 2014 51 48 1
Now 2014 4 55 1
Jan 2015 52 a7 1
Mar 2015 s0 ] 2
Jun 2015 as as 2
Jul 2015 37 61 2
Aug 2015 40 58 2
Nov 2015 40 59 1
Dec 2015 22 7 1
Jan 2016 21 7 2
Feb 2016 2 78 2
Apr 2016 " 84 2
Dec2016 2 ” 2
Jun 2018 6 93 1
Jul 2018 6 93 1
Dec 2018 0 100 0
11/13/2019 26
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Proportion of Sales % by Channel Over Time

REPORTING MONTH

STORES

May 2011
Jun 2011
Jul 2011
Dec 2011
Jun 2012
Jul 2012
Sep 2012
Nov 2012
Jun 2013
Nov 2013
Jan 2014
Jun 2014
Aug 2014
Sep 2014
Oct 2014
Nov 2014
Jan 2015
Mar 2015
Jun 2015
Jul2015
Aug 2015
Nov 2015
Dec 2015
Jan 2016
Feb 2016
Apr 2016
Dec 2016
Jun 2018
Jul2018
Dec 2018
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Example: Data

Can be used to answer simple questions:

What was the % of online sales in April 2016?
What was the % of store sales in June 2012?
In January 2015, which channel had the second largest % sales?

What about broader questions?

Can you identify the trends about channels over time?

When did % sales from online overtake the store sales?

During which periods did the channels most accelerated upward
or downwards changes?

What if this table was thousands of rows and dozens of columns?

27

Proportion of Sales % by Channel Over Time

REPORTING MONTH

STORES

May 2011
Jun 2011
Julz011
Dec 2011
Jun 2012
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Jun 2013
MNov 2013
Jan 2014
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Example: Data

Can be used to answer simple questions:

What was the % of online sales in April 2016?
What was the % of store sales in June 2012?
In January 2015, which channel had the second largest % sales?

What about broader questions?

Can you identify the trends about channels over time?

When did % sales from online overtake the store sales?

During which periods did the channels most accelerated upward
or downwards changes?

What if this table was thousands of rows and dozens of columns?

We can LOOK at data but we cannot really SEE it.
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What is Data Visualization?

Visual Presentation

Representation

The visual representation and presentation
of data to facilitate understanding

Data Understanding
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I . .
mple: +Visual Representation
Example: Data
Proportion of Sales % by Channel Over Time Proportion of Sales % by Channel Over Time
REPORTING MONTH ~ STORES
May 2011 T 25 [ 100 Online
Jun 2011 72 28 0 I stores
Jul2011 B2 28 1 % Telephone
Dec 2011 7 28 1
Jun 2012 73 26 1
Jul 2012 ” 2 1 80
Sep 2012 75 24 1
Nov 2012 75 24 1 N %
Jun 2013 73 2% 1 707 \
MNov 2013 73 26 1
Jan 2014 7 2 1
Jun 2014 72 27 1 60 \/‘
Aug 2014 55 a4 1 v\
Sep 2014 60 38 2 50 \ [
Oct 2014 51 a8 1 \ /\W
Nov 2014 4 55 1 \/
Jan 2015 52 a7 1 4 \
Mar 2015 s0 48 2 ’ Vi
Jun 2015 49 49 2 ‘I
Jul 2015 k) 61 z 30 “
Aug 2015 40 58 2 |
Nov 2015 40 59 1 \K
Dec 2015 2 20 ¥\ /
Jan 2016 21 z /
Feb 2016 20 78 2 i ‘\
Apr 2016 " 84 2
Dec 2015 7 ” z \
Jun 2018 6 93 0 \
Jul2018 & 93 1 2012 2013 2014 2015 2016 2017 2018 2019
Dec 2018 [ 100 [}
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Visual
Representation

What is Data Visualization?

The visual representation and presentation
of data to facilitate understanding

Data -
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Presentation

Understanding

Example: Presentation

Proportion of Sales % by Channel Over Time

100

Online

M Stores

90
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Telephone

2012 2013 2014 2015 2016 2018

2019 32
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Visual
Representation

What is Data Visualization?

The visual representation and presentation
of data to facilitate understanding

Data -
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Presentation

Understanding
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Example: Understanding

Proportion of Sales % by Channel Over Time
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Understanding: Three Phases

Perceiving Interpreting Comprehending

What do | see? What does it mean, given the subject? What does it mean to me?
What data is shown? What features are interesting? What have | learnt?
How is the data represented? What features are unexpected? What do | feel?
What features are observable? What features are important? What do I now do?
VISUALISER CONTROL VIEWER CONTROL
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Example: Understanding

Lionel Messi: Games and Goals for FC Barcelona

2004/05  2005/06  2006/07 2007/0B  2008B/08  2009/10  2010/11  2011/12 201213 2013/13 201415 2015/16  2016/17  2017/18

~
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Example: Perceiving

e What chartis being used? Lionel Messi: Games and Goals for FC Barcelona

* What items of data do the
marks represent?

* What value associations

do the attributes *
represent? “

* What range of values are
represented?

* Are the data and its
representation l_

trustworthy? 2004/05  2005/06  2006/07  2007/08  2008/09  2003/10 2010/11 2011/12 201713 201314 2004/15  2015/16 201617 2017/18
.

w
s

~
=

=
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Example: Perceiving

Lionel Messi: Games and Goals for FC Barcelona
80

What do | see? iII‘IIIIII

2004/05  2005/06 2006/07 2007/08  2008/09  2009/10  2010/11  2011/12 201213 2013/14  2014/15  2015/16  2016/17  2017/18

~
s
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Example: Interpreting

Lionel Messi: Games and Goals for FC Barcelona
80

What does it mean, given the subject? * l ‘ i I I ‘ I I I I I I

2004/05  2005/06  2006/07  2007/08  2008/09  2003/10 2010/11 2011/12 201713 201314 2004/15  2015/16 201617 2017/18
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Example: Comprehending

Lionel Messi: Games and Goals for FC Barcelona
80

What does it mean to me? iII‘IIIIII

2004/05  2005/06 2006/07 2007/08  2008/09  2009/10  2010/11  2011/12 201213 2013/14  2014/15  2015/16  2016/17  2017/18

~
s

=

Data From transfermarkt.cam
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Understanding: Three Phases

Perceiving Interpreting Comprehending

What do | see? What does it mean, given the subject? What does it mean to me?
What data is shown? What features are interesting? What have | learnt?
How is the data represented? What features are unexpected? What do | feel?
What features are observable? What features are important? What do I now do?
VISUALISER CONTROL VIEWER CONTROL
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Anatomy of a Chart

Complete chart

Murders

Rate per 100,000 people (2015)

(Source: FB1 Uniform Crime Reports)

Complete chart

Murders
Rate per 100,000 people

12

0y ' ' '
1996 2002 2008 2014

(Source: FBI Uniform Crime Reports)
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Anatomy of a Chart

* Scaffolding

11/13/2019

Complete chart
Murders

100,000 people (2015
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Source: FBI Uniform Crime Reports

Scaffolding

Murders

Rate per 100,000 people (2015

Scaffolding

Murders

Rate per 100,000 people
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Anatomy of a Chart

* Scaffolding
* Content
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Complete chart
Murders
Rate per 100,000 peopk

Complete chart

Murders

0 people

' ' ' '
1996 2002 2008 2014
urce: FBI Uniform Crime Reports|

Scaffolding Content
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Rate per 100,000 people (2015

Scaffolding Content
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Visual Encoding

* Marks
Visual placeholders representing data items (point, line, shape)

* Attributes
Variations in visual appearance of marks to represent values
associated with each item (position, size, angle, color, etc.)
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How to read a chart

1. Read the Title, introduction (or caption), and source.
2. Look at the measurements, units, scales, legends.

3. ldentify the methods of visual endoding: Color,
position,shape, size, etc.

4. Read annotations.

5. Take a bird’s-eye-view to spot patterns, trends, and
relationships.
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A chart is a visual argument.
-: Alberto Cairo

Chart Types (CHRTS)

Categorical

Comparing categories and distributions of quantitative values
Hierarchical

Revealing part-whole relationships and hierarchies
Relational

Exploring correlations and connections

Temporal

Plotting trends and intervals over time

Spatial

Mapping spatial patterns through overlays and distortions
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