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Outline

What is Visualization?

Why Visualize?

DataA Visualization




Visualization: what
1IS?

A Visualrepresentationsof data that reinforce
humancognition




Perhaps a What are some ways

more helpful ' QA adz A
guestion: be useful?




But first off:

Value of
Visualization

Provablymuch better than written reports
since:

Reduce Memory Load
Working memory is limited
Offload storage/organization to the diagram

Reduce Search Time
Preattentive (constanitime) search

ot ~ \\ ~ hd

SpatialyA Y RSESR LJ (0 SNJY &

Enable Perceptual Inference
Map inference to pattern finding
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More info here: http:/fen.wikipedia.ordwiki/1854 Broad_Street cholera_outbreak
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aAerR
multi-

dimensional
map

Minard was a pioneer of the use of graphics in
engineering and statistics.

He is most well known for his cartographic depiction
of numerical data on a map of Napoleon's disastrous
losses suffered during the Russian campaign of 1812

The illustration depicts Napoleon's army departing
the PolisRRussian border. A thick band illustrates the
size of his army at specific geographic points during
their advance and retreat.
It displayssix types of data in two dimensions
I the number of Napoleon's troops;
I the distance traveled,;
I temperature;
I latitude and longitude;
I direction of travel;
|

and location relative to specific dates without
making mention of Napoleon;



So whenvizualizationare useful?

Example: Traditional excel tablesad T Yy O& ¢ @A & dzl f

% Complete

Tasks Start
Task 1 172112
sub Task 1.1 172112

Sub Task 1.2 11212
Task2 112112
Sub Task 2.1 112112
Sub Task 2.2 2M1NM2
Sub Task 2.3 2{2T12

S N 2 % |Duration (Days)

— a0 L
= th O

Task3 17212
Sub Task 3.1 112112

s R |
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A What types of data? 3
Useful=help Az KId 1AyR 2F adzy
S we want to convey?

A How to connect data with
(good) visualizations?

understanding
the data




s <\
A Data can be classified in three
groups \

A Qualitative (Attributes)
1. Nominal
2. Ordinal

Types of data

A Quantitative (Metrics)
3. Numeric




Qualitative:Nominal

data

A Data that be counted, butot
ordered or aggregated.

A Examples:

I Productsc Books, Movies,
Music

I Genderc Male, Female

| Statec Virginia, Nevada,
California
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A Data that can be counted and
ordered, but not aggregated.
A Examples:

| DateC MK MKH O MNO 2 MKHK
| Gradesg! 2 . 2 [ X
I Ranks; Like, NeutralPislike

Qualitative:

Ordinal data




Metrics

A Quantitative data that can beounted, ordered, and
aggregated

A Examples:
I Revenue, Cost, Profit
I Number of Customers
I Temperature
i Time
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Ordinal A Some data can be used as
: either ordinal or metrics
Attributes Their classification is
and Metrics dependent on usage.
A Examples:
I Age

I Scores




Types of visualizations

A Bar charts (histograms)

A Line charts
A Scatterplots
A Maps

A Pie Charts

A Network (graphs)
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Bar Charts
(histograms)

A Vertical bar charts are useful
to comparedifferent attributes

of typoe nominal (categorical or
discrete, such as age groups,
classes, schools, etc., as long as
there are not too many
categories to compare

A X representshe nominal
variable,y isametrics(e.g.,
numberof peoplethat likes
Comedy

10

|

Comedy

Action Romance Drama

SciFi




Line charts

Device sales

Units sold (In millions)

= Phones == Tablets Laptops
80
60
40
0
Jan Feb March April May June
Month

Line charts showrendsof numericaldata (metric9

Xisametricsor ordinal, y isa metrics



Scatterplots

A Shows the relationship
between twocontinuous
variables K,y metrics)

A Each point in the plot
represents an observation

A You can change color of
points tohighlightnominal
attributes(e.g., gendey

A Soherewe have3 types of
attributes shown: two
metrics, one nominal

Scatterplot of F_Weight vs F_Height, M_Weight vs M_Height
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Another

example
scatterplot
(enterprise
value/revenue
VS growth)

ENTERPRISE VALUE / FORWARD 2016 REVENUE MULTIPLE

EV/REV 16 VS. GROWTH
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2015- 2016 REVENUE GROWTH RATE

Sometimest isniceto show a trend line in thecatterplot



A Useful for analysis with a
strong geographic
component

A Remember: color scale
comparisons are harder for
humans than size
comparisons. Keep this in
mind as you choose
between a map or another
layout.



How Much Water Do We Use?

Pie Charts

A Almost never the right

choice (angular comparison
IS hard)

A Use only if the following 2
conditions are met:

A You want to showhe
relative relationship
between 23 attributes

A At least 1 is a metrics
the other is a nominal

A The count of metrics
must add up to 10%
(it should be a
percentage)

1 L}

L
oL

ource: American Water Works Association Research
ndation, "Residential End Uses of Water,” 1999




Networks
(graphs)

A Useful for showing theelationships
betweenentities (both nodes and
relations are labelled with nominal
attributes)

A Can use color, size, etc. to encode
additional¢ nominal- attributes
about nodesédges ( e.g. here
suppliersvrsbuyers)

A Caveat: network diagrams quickly
become hairballs for large, dense
data.

THE COMMERCIAL GRAPH
An example of visualizing complex business ecosystems
through data.

COMPANY B
L8 & & @k

COMPANY C

COMPANY A
* % Wy

COMPANY F
) 6 6 & e
COMPANY E
) & & Gde

SOURCE PLATFORM THINKING LABS HBR.ORG



A Data have types
A Visualizations have types
A Reports have communication

Connecting objectives
Data T
: at?‘ O A How do we map one onto the other?
Vlsuallzatlon 1. Depending on the information we want to
convey
2. Depending on the type of data we want to '
visualize
/
~




SELECTING Depending on the

VISUALIZATIONS information we want
to convey




Doyou want to comparevalues?

A Chartsare perfectfor comparingone or manyvaluesets, and
they caneasilyshow thelow and highvaluesin the data sets.

A To create a&omparisonchart, usethesetypesof graphs
I Column
I Bar
I CircularArea
I Line
I
I

I ScatterPlot
I Bullet



A Design Best Practices for Column Charts
A Use consistent colors throughout the chart, selecting accent

A COI umn Chart colors tq highlight meani.ngful data point.s. or changes over time.
. A Use horizontal labels to improve readability.

IS Used tO ShOW A Start the yaxis at 0 to appropriately reflect the values in your
acomparison graph.

among different . o :
items, or it can e
show a o

14.0% 10.0%

comparison of

10.0%

items over time. o

4.0%
2.0%
0.0%

8.0%
6.0% Q
4.0%
. 2.0%
0.0%

02 a3 a4

B Chart Data Target W Chart Data Actual
O O O




Other ways of representing comparisons with
histograms (bar charts)

Employed Workers by Gender for Select Jobs

400000 N Men
Women

350000
300000

250000
W Plant 1

M Plant 2 200000

o
a
>

2
=3
£

i

E™

P =}
Plant 3 150000

Actor Bartender Dentist Engineer Sailor Scientist

Jan Feb  Mar Apr May Jun Jul Job




A horizontalcolumn

bar chart should be

used to avoid clutter

when onedata label
Is long(e.g.,

_GOLYRAOAR
O2 Yy U NA 0 dzi 2
you have more than
10 items to

compare.

Visitors inmuseumsn 2020

Musée du Louvre 10,200,000
National Museum of China  [iehlekeleps
Metropolitan Museum of Art JEkRAPI
Vatican Museums 6,756,186
Tate Modern 5,868,562
British Museum 5,820,000
National Gallery 5,735,831
National Gallery of Art 4,404,212

State Hermitage Museum 4,220,000

Victoria and Albert Museum XLy

Source: Wikipedia + Get the data + Created with Datawrapper

e

Excuses for being late to class

| had no clear nants tnwear “
I thought it was Saturday _
tforgot toset my siarm |

It was still too dark, | thoughtit was sti
nighttime -

gotstuckmtrarnc

0 3 10 15 20 25

30



Aline chart reveals
trends or progress
over time and can be
usedto showmany

different categories
of data. Yowshould
useit whenyou
chart acontinuous
variable (metrics).

Stock Monitoring, 2010

Maonth

Portfolic 3 Portfolic 1 & Portfolio 2



Abullet graph
reveals progress
toward a goal,
compares this to
another measure,
and provides
context in the
form of a rating or
performance.

Sunkost: Sales Target of 2010

YTD Revenue .

0K 1000K  2000K  3000K  4000K  5000K 000K  7OOOK  8000K  9000K  10000K
Proft [

0K 1000K  2000K  3000K  4000K  5000K 000K  7OOOK  8000K  9000K  10000K
Avg Order

0K S0K 100K 150K 200K 250K 300K 350K 400K 450K 500K

=
o
=
[
=
5}
=}
3
]
=
w

0% 10% 20% 30% 40% 50% 60% T0% 80% 90% 100%

The sales totals to date for 2013 (white horizontal ling), clearly exceed the total sales for all of 2012 {the begginning of the
middle range). The 2013 sales numbers suggest that our new marketing campaign is successful, resulting in increased
product penetration and a significant sales boost, working our way up to the targeted geals for the whole year (vertical
white lines).

An this example, the vertical withe bar is the target, the
horizontal white line is what has been achieved so far



A Usethistype of chart to showhow
Individual parts make up thewhole of
something suchasthe devicetype used
for mobile visitors toyour website, or
total salesbrokendown by sales

Do youwant to
departments Better suitedto compare
ShOW the categories

((C()mp()Siti()n» A To showcomposition usethesecharts:
I Ple

I StackedBar

I StackedColumn

|

|

of something?

I Area
T Waterfall




A stackedchartis used
to break down and
compare parts of a

whole. Each bar in the
chartrepresents a

whole, and segments
INn the bar represent
different parts or
categories of that
whole.




Anarea chartis basically a
line chart, but the space
between the xaxis and the
line isfilled with a color or
pattern. It is useful for

showingpart-to-whole

relations, such as showing
iIndividual sales reps'
contribution to total sales
for a year. It helps you
analyzeboth overall and
iIndividual trend
iInformation.

Profit made by a chain of grocery stores

535,000
330,000
525,000
520,000
515,000
10,000

35,000

=0
laruary Felyruary March April LET Jung

m3ioe]l m5torel m5Toresd Suore 4

Thethicknessof a line for agivenmonth showshow
a specificStorehascontributedto total sales



Stream charts
(a.k.0. area
charts)

A It shows the percentage of
sales for different products

16000

14000

12000

10000

8000

6000

4000

2000

0
1 3 5 7 9 11 13 15 17 1% 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 62 65 67

B Productl M Product 2 Product 3 Product 4 Product> M Product®



An Ot h e r gEHmSEiLiLS=a$|f§LEng&L:nat (inflation-adjusted)
example: US
music sales

by fO rm at a_g?;x CA;?)E;TE $2958B

COMPACT DISC

1973 1978 1983 1988 1993 1998 2003 2008 2013 2018

SOURCE: Recording Industry Association of America



Apie chartshows a
static number and how
categoriesrepresent
part of a whole--the
composition of
something A pie chart
represents numbers in
percentages, and the
total sum of all
segments needs to
equal 100%.

Favorite Type of Movie

SciFi: 4 (20%)

Drama: 1(5%)

Romance: 6 (30%)

Action: 5 (25%)



Awaterfall chartshould be used
to showhow an initial valueis
affected by intermediate values

-- either positive or negative-
andresulted in a final value.
This should be used to reveal
the composition of a number.

Sales Flow 2015

The graph showcases how subsequent
movements affected the total balance (increases in value are
colouredgreen and decreases acelouredred).



Sankey
diagrams
depict a flow
from one set
of values to
another

Here, wehavetwo

attributes: Region and
Category (twoa g K2 f S a €
and the flow from one set of
% to the other.

Central
£501K
(21.8%)

Productcategory

Superstore’s Super Sankey

Technology
£836K
(36.4%)

Furniture
£742K
(32.3%)

Office Supplies
£719K
(31.3%)




Sankey i
diagrams are [;
also useful to &

represent &
closedanswer ¢ -
guestionnaires o - 7 -

0
W o
«w

5%




A Distribution charts helyouto

understandoutliers, the
DO yOU Want tO normaltendency, and the range of
understand the iInformation inyourvalues
_ _ ! A Usethesecharts to showdistribution:
distribution of i ScatterPlot
your data? ' Line
I Column
|

I Bar




A scatter plotwill show
the relationship between
two different variables
(metrics)or it can reveal
the distribution trends.

It should be used when
there are many different
data points, and you want
to highlight similarities in

the data set.

Thisisalso usefulvhen
looking for outliers or for

understanding the
distribution of your data.

H
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e 9
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° point in the dataset

)

One numeric variable is
mapped to the x-axis



Examples of scatterplots
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We canadda
third

categorical
variable
(attribute)
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And a fourth
variable (a metrics)
represented by the
dimension of the
bubble.

These are also

85
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70

65

Life Expectancy [in years]

-s
4

55

Worldwide GDP vs Life Expectancy (2018)

Expected Life Expectancy
Population >= 100M ‘pan .
50M <= Population <=100M

20M <= Population <=50M e ‘e o
10M <= Population <=20M B:e)s >

L
o @ N
» s sstern Offshoots
*=2 itad States
. . /"
. /'

. X
o ‘gerla

103 104

GDP per Capita [in USD] (log scale)
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A If you want to know more information

Are yOU about how a data set performed during a
' - specific time period, there are specific
Inte reSted IN cﬁart types th%t do extremely wepll.
an alyzing A You should choose a:
: I Line
IN yOur I DualAxis Line
data set? I Funnels
|

I Column




A dual axischart allows youo plot
data usingwo y-axes and a shared
X-axis.It's usedwith three types of
variables two of whichare
continuousmetrics ancanother
which isa categorical or ordinal
attribute. This should be used

visualize a correlation or the lack
thereof between these three
variables

B Recent Home Sales Homes Sold

I

300

250

g

NUMBSBER OF HOMES
g8 &

&

o

Recent Home Sales

7
o
Jan Feb

Mar

—~g~ Recent Home Sales Average Price

Apr

\I\I
May Jun



Another example:
x= ordinal (time)
yl=daily positive to
COVID (gray line)
y2=%reinfected

DailyPositive

1500

0

17 Fe2F elRAF elP3F elPBF e RZF el022Ma032MalB2Mai0Z2Ma02Mari2Mari22Mari3MariZ2Mar 22
Date

—
o
o
o

15.0%

10.0%

w

.0%

0.0%

Percentage being reinfections



Afunnel chartshows a series
of steps and theompletion

rate for each step. This can be
used to track the sales process

or the conversion rate across a
series of pages or steps (e.g.
from contacts to contracts).

Viewed 68.22%

Clicked 29.39%

Add to Cart 10.75%

Purchased 9.95%




Anotherexampleof funnel

12,500 5,700

Impressions Add To Cart
45.6%

@ Direct @ Social Media @ Ads




Do you want to
better
understand the
relationship

between value
sets?

A Relationshigcharts aresuitedto showing
how one variablerelatesto one ornumerous
different variables

A Youcouldusethisto showhow
somethingpositively effects, hasno effect,
or negativelyeffectsanother variable.

A Whentryingto establishthe relationship
betweenthings usethesecharts:

ScatterPlot
Heatmaps
Bubble
Line
Networks

:
:
:
:
:
I Spirals



A bubble chartis similar to
a scatter plot in that it can
show distribution or
relationship. There are 4
dimensions here: x and

y are numeric variables,
the colour allows to

Incorporatedisctete
(symbolic) variables, e.g.,
gender, and se size of the
bubble is douth numeric
variable

Hours Spent Online

Hours Spent Online by Age and Gender

¢ Female ® Male
30

22.5
v -
: ‘. ‘

0

0 4 8 12 16
Age
Thedimensionof the bubbleindicatesthe

dimensionof the sample (e.diow many
females aged8 spend30 hours online in a week)
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4 | Average Monthly Temperatures at Central Park, New York
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Heat maps can
also be
geographical
maps (we add

the a}tribute
aNB3IAZ2YVYce




Network graphs
are useful to
show complex,

non-numerical
relations
between entities

THE COMMERCIAL GRAPH
An example of visualizing complex business ecosystems
through data.

COMPANY B
* % K Iy

COMPANY C
L & & & Gk

COMPANY A Supplier

L8 & Sk

COMPANY F
* % K Yoy
COMPANY E
* K k7 TY

SOURCE PLATFORM THINKING LABS HBR.ORG



Although they [
guickly become g

unreadable




Spirals

A Spiral Plots are ideal for showing large data sets,
usually to showrends over a large time period
This makes Spiral Plots great for displaypagodic
patterns. Colour can be assigned to each period to
break them up and to allow some comparison
between each period.

A So for example, if we were to show data over a yea
we could assign a colour for each month on the
graph.




In this ime sparal each tnp around the arrcle represents | da! | » |

The center represent July 1, 2012 and the outer edge represents August 1, 2012.

1ipm 2AM LM

10 PM 2 AM

‘ S PM 3 AM

6 PM ; - : 6 AM

Spirals uses s

From: Jul 18, 2012 12:03 PM
am| Yorlul 18, 2012 7126 PM
Duration: 7 h 22 m

Max queue length: 14.91 miles

2PM

1PM

12 PV

Maximum queve length <1 Il D HEBEENE > 10 miles

Here each trip around the circle represent a day, colors represent queue lenghts in streets




SELECTING VISUALIZATIONS

Depending on the type of data we want to visualize



Types of
visualizations also
depends on the

type of data

Remember the 3 types of
variables in a dataset

AQualitative (Attributes)
ANominal
AOrdinal

AQuantitative (Metrics)
A Numeric



Comparative Analysis
Bar Chart - Sorted

Airport Flight Traffic
Origin Airport Name

Honolulu International

Kahului Airport

Lihue Airport

Keahole

Attributes
(nominal) and R

Los Angeles International
u

Portland International

I ; Metropolitan Oakland International

Sacramento International

San Diego International

San Francisco International

Sky Harbor International

San Jose International

v | : | | T
5,000 10,000 15,000 20,000 25,000 30,000
Number Of Flights =




Comparative Analysis
Avoid: Line Chart — Implies continuity between points

Horizontal Line - Absolute :

Origin Alrport Mame

Honolulu Trternaticonal

Kahului Airport

Libiue Airport

Keaahala

Genaral Lyman

Seattle/Tacoma International

Mccarran International

Los Angeles International

Partland Trternational

Metropolitan Oakland International

Sacramento International

San Dicgo International

San Francisco International

Sky Harbor International




Contribution Analysis — Few Elements
Pie Chart

Attribute
(Nominal) and

uuuuuuuuuuuuuuuuuuuuu
W Kahului Airport

Metric

In a pie, colors indicate thealuesof the nominalattribute, the
width of eachslice thepercentaggmetric)




Attribute (nominal, ordinal) and
Metric

Many elements: heat map

X andY areattributes,
either nominalor ordinal
the "heat’ (intensityof a
coloun symbolizesa metric,
which might or might not
be explicitlyrepresented

dajejc[p|eE[Fle[mn][i]s[x]L[m][N
1 | Average Monthly Temperatures at Central Park, New York

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

57.1 51.9 43.3

3 58.0 43.9 415

12
Human Development Index by region (2010-2018)
=0.549 [l Medium: 0.55 - 0.629 [l High: 0.7 - 0.729 [l Very High: >=0.8
2010 2011 2012 2013 2014 2015 2016 2017 2018
o .........
and the Pacific u 707
n : High

. .........
R ....-....
o .........

R ....-....



Attribute (Ordinal) and Metric

Time-Series Analysis — Few Elements
Column Chart

Vertical Bar - Clusterad -]

X axisare quarters, yaxissales
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Metrics
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Time-Series Analysis — Many Elements

Line Chart
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Metric and

Metric

Correlation Analysis
Scatter Plot

a> ©




Attribute (Nominal) and Attribute (Nominal)

Thevariablesn agraph or network, are circles(x) andedges(y). Hereyaluesof circlesare
either personsor companies, anddgesare typesof relations




How to
Improve a

visualization

A Colors

A Saturations

A Size

A Interpretability
A Performance
A Layout

A Interactivity



Enhancing
Visualizations
for Additional

Insights

Appropriate Visual Enhancements

Attribute Attribute Metric
(Nominal) (Ordinal)

Color Hue X

Color

Saturation

Size X X

what colours what intensity, what size?




(-]~}

. : g o
Color (Hue) to
ldentify different
values of nominal o
attributes ¢

At firstglance we can tell thedifferencebetweengroupsidentified by
anominalvariable



Color (Saturation)
to Highlight
Metric Patterns

AHere, the metric is
"temperature”

A At first glance, we can tell
where the hottest regions
are located




Adding Size to
Emphasize P | -
Metric Trends

T T T T T
400K BOOK 1.2M 1.6M 2M

Size oballsindicatesthe numberof customers. At firsglance we understandwhat are
the biggestgroups.Later we mightlook for precisenumbers



Colors Should Enhance Data Comprehension, Not Distract

Use Fewer Than 6 Colors

More hints on
colors T

o @ o %
e © e 8
'o'..o'

Otherwisethe differenceis difficult to perceive



Use Colors to Emphasize Comparisons

Use Opposing Colors for
Comparisons

More hints on

§12,000,000

$8,000,000

colors

$4,000,000




More hints on colors

Avold color confusion!

Why should we both change from our home kits?

Home Jerseys

Wales Portugal




Use Color Saturation Correctly

Less Saturation: Smaller Values
More Saturation: Greater Values

More hints

on colors

.....................




Color Constancy Can Confound Data Comprehension

Avoid Color Gradients for Backgrounds

More hints on

colors




Businesgjuestions

Interpretability: [
avold users do

O

¢ Which months were ey - Sales - Target
above target?

$500

e And by how much?

Sales ($000's)

$250

the math

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

Thegraphanswershesequestions but requires

humansto "visuallycompute" thedifferencebetween
the two curves




Interpretabllity:
avolid users do

the math

Shows Actuals

Shows Good and
Bad months

Quantifies good and
bad

Uses and Overlay
and dual Y Axis.

Thisgraphinsteadshows the
sameinformtion in amuch
more intuitive way

Monthly Sales vs. Target

Sales ($000's)

$750

$500

$250 I l

$0

I % Above Target [l % Below Target

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

-

-»- Sales
40%

20%

o
R
1abie] jo o

-40%



Interpretabllity: sloppy labelling

Make it idiot proof, | mean “self explanatory”!

*  What is the unit of measure on the Y axis? _
* Are you using a log scale? (If so, mention it) 0 Real Time Revenue

* Are the numbers shown in K’s, M’s or B’s?

*  If Currency, which currency? b Real Time Gross Revenue ($) last 1 hour in 4 minute buckets
* Net Revenue or Gross Revenue?

* Howlong is the rolling window being shown?

. ?
How long does each bar represent: Real-time Revenue

1,500

Apr 14, 2016 12:04 AM
345.21

12:00 AM 12:16 AM 12:32 AM
Thu Apr 14
2016



Performance: reduce load times

Limit the number of objects on
a single screen

Limit realtime searches

Specify filters to reduce the
data

Usesummary indexeso
reduce the search load of the
dashboard

A Arrange in a single screen
related data(e.g. all plots that
are meant to identify gender
differences,or differences
among point of sales)

— Wait

To o o P>




Layout: size to the right width

Orientation 4Back to Mail 12:37 7 54% M}

& demo-es.splunkoxygen.com C

* Landscape mode on a mobile will require scrolling to

see content — =
» CAre yourk rics at the top? S
*  Sizes to the width of the app I:I \/ '- 4463 27 2K 742
O 0

4 m a demo-es.splunkoxygen.com & |—T_—| + DJ
| Miﬁl I

e — Jsider Al-Seaidy Messages ~  Seftings~  Activity ~ e . ] ‘||||.' L
Enterprise Security H Lﬂ\‘nl”“’i!{ \ J le{ ".

Incident Review My Investigations

Configure ~

Security Posture
Overall Security Posture : Key Security Indicators

+ Edit

ACCESS NOTABLES ENDPDINT NOTABLES NETWORK NOTABLES THREAT NOTABLES
otal Count

446 Y 2k2 2k 7472

UBA ANOMALIES
stal Count

M

= 4 Moinvestigation is currently loaded. Please create (+) or load an existing one (S). ammaQoe <



Layout:
People Have a Bias in How They Read and Scan Cdtitesndepends on

cultures, of course)

Reading Gravity

Primanl Strong
Optical Fallow
Area Area
Weak :
Terminal
Fallow Aras
Area




Layout: place most relevant content in primary optical area

Reading Gravity

Primary:cmmssesss sscomgees Strong

Y @l |5 =] [ Stow: Took

Optical :”7' e - - Machine Performance — Fallow
Area : Area

Weak _
 EiiEEiiiEEiiiiiiidiiiiiiiiiiiiiiiiiiiiiiiiiiiil Terminal
Fallow (fiiiiiiitfiiaffisatiiatiaiafiniei fiiiiiinteg Area
Area




Layout: present contentierarchically

e -

Master » Detail




Layout: present content hierarchically

Present Data Hierarchically

e+l o AE kol dd =0 @R 0 %

& &2l | B 98| [ Show Tak

Layout 1
avinNnarne
lng.—w W Fico Range [ B60-67H | 679713 -} 718-749 [ 750-779 I TBOE |
[ Total Amount Leaned Avg Laan Size and Interest Rate by Loan Purposa
|__Loan Purpose
o m 1071
. '1-"”‘"’J :"‘ Loan Purpose
bt Consolidation
16.0% 1 (]
Jlst— I.In .I O -
Heuse | | . ® ‘ @ .. B D=t Corsaligation
Wajor Rurchase Bl ) e B Home trprovemen:
§ W House
] W Majer Furchass
L W Medical
W Moving
ather
. Renewable Energy
small Business
Varcation
| | 1 I viedding
1 £ 15 20K
| Loan Valume by Credit Grade

vy Losn Sz
,323-$10,000
W 310,000-415,000
W 515 ,00-$20,000
W 320,000-435,000

A4 A5 Bl B2 B3 B4




Interactivity

& animation

A Interactivity and animation are the latest
and coolest features for presenting
iInformation

A User can adapt a visualization to his/her
own needs and curiosity, interacting with
the map

A Interactive mapgwhen well designed
greatly improve the efficacy of an
Interaction

A See here sommspiring example [
https://infogram.com/blog/map
examplesfrom-the-web/ /



https://infogram.com/blog/map-examples-from-the-web/

The New York Timgsrojecton where people born in a

State move to

A It visualizes a large amount of data
accumulated during more than

A 100 years. Yet, it is easy to
understand, and it clearly highlights

A interesting trends.

wWhere p

eople born in Washington, D.C. have moved to

. .C .
Stayed in \Washington, D
oO
30 N\ar\/\a
e
Mo
RS
pENOYATR —

OTHER STATES IN THE MDWEST

1910 1920 1930 1940 1950 1960

New! () Switch to Migration into Washingten, D.C

36%


http://www.nytimes.com/interactive/2014/08/13/upshot/where-people-in-each-state-were-born.html?_r=0&abt=0002&abg=0#New_York

Politicians & Political campaigns

Clinton loyalists Obama operatives Other key strategists Pro-Clinton super PAC

CE200000€90080 GOOLO

Podesta Dowd Abedin Wicks
¢ 900003 006020€ 11 €208
Goff Palmieri Mook Messina

Priorities

USA

Clinton

State
Dept.

Clinton
'08

Clinton
admin.

Circles are sized by the number of
people associated with each group.
Campaigns are shown in dark
shade; administrations and other
organizations are in light shade.



Immigration

Two Centuries of U.S. Immigration (1 dot = 10,000 people)

1880 to 1889

5,248 568

1. Germany
2. United Kingdom
3. Ireland




International Trades



