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Tabular Data Visualization




dataset types
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2 ‘s
.‘— Value in cell




Arrange Tables
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arrangeis the focus of all four design
choices for tabular data




(® Magnitude Channels: Ordered Attributes ® ldentity Channels: Categorical Attributes
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Techniques and Tasks
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https://github.com/ft-interactive/chart-doctor/tree/master/visual-vocabulary
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Bar Chart Variants

BO0K -
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Comparison of bar chart types

Bar 15-
Chart

0 30 60 90
Category 1 @ ltem 3 ' : : :
ltem 1
Category 2 @ I 5
Category 3 @ l:em 5
Category 4 @ l =i 4
Category 5 © tem
ltem 5
Pie Chart Stacked bar chart
0 30
ltem 1 I
Layered jtem 2 T
Bar ltem 3 I
Item 5
Small
30 I
Grouped Multiples

ltem 1 ltem 2 ltem 3 ltem 4 Iltem 5

Streit & Gehlenborg, PoV, Nature Methods, 2014



Rank T Player +sCurrent League T Current Club s Position s Foot # Age # Height “iGoals ‘iGames

O
LT B BB . gl
o CF w both left right 0.00 38.00 160.00 210.00 0.00 61.0 0.00 66.0
10 Dmitri Poloz . RUS - Premier Liga Zenit St. Petersburg . W . right _ - _
20 Emiliano Rigoni " RUS - Premier Liga Zenit St. Petersburg [l W B both ] e [ N N
3 0 Sebastian Driussi . RUS - Premier Liga Zenit St. Petersburg . CF . both - - | I . -
4 0 Aleksandr Kokorin . RUS - Premier Liga Zenit St. Petersburg . CF . right _ - _
50 Anton Zabolotnyi . RUS - Premier Liga Zenit St. Petersburg . CF . right _ - 1 . I -
6 0 Quincy Promes . RUS - Premier Liga Spartak Moscow . W . both _ - _
70 Pedro Rocha " RUS - Premier Liga Spartak Moscow Bw B right e [ (I oy | |
8 0 Lorenzo Melgarejo . RUS - Premier Liga Spartak Moscow . W . left _ - - -
90 Zelimkhan Bakaev . RUS - Premier Liga Spartak 2 Moscow . W . left - - 111 1 1 1 .
10 0 Luiz Adriano " RUS - Premier Liga Spartak Moscow B cr B right B e L e B
MO ZéLuis . RUS - Premier Liga Spartak Moscow . CF . left _ - _
120 Ahmed Musa " RUS - Premier Liga CSKA Moscow B cr B both ] B s
13 0 Fedor Chalov . RUS - Premier Liga CSKA Moscow . CF . right - - 111 11 -
14 0 Timur Zhamaletdinov . RUS - Premier Liga CSKA Moscow . CF . right - - 11 1 |
15 0 wanderson . RUS - Premier Liga FK Krasnodar . w . right - - _
16 O Jodozinho . RUS - Premier Liga FK Krasnodar . W . left _ l _
170 Andrei Ivan " RUS - Premier Liga FK Krasnodar Bw B right e e I I e
18 O Ricardo Laborde . RUS - Premier Liga FK Krasnodar . w . right _ - . -
19 0 Magomed-Shapi Suleyn || RUS - Premier Liga FK Krasnodar aw 0 left e B U (N I
20 0 Fedor Smolov . RUS - Premier Liga FK Krasnodar . CF . right _ - _
210 Ivan Ignatjev . RUS - Premier Liga FK Krasnodar . CF . right - - 111011 1 1111
220 Alan Kasaev " RUS - Premier Liga Lokomotiv Moscow Bw B right B B e
23 0 Jefferson Farfan . RUS - Premier Liga Lokomotiv Moscow . W . right _ - - .
24 O Arshak Koryan . RUS - Premier Liga Lokomotiv Moscow . w . right - . I I .
250 Eder . RUS - Premier Liga Lokomotiv Moscow . CF . both _ - . -
26 0 Ari . RUS - Premier Liga Lokomotiv Moscow . CF . both _ - _
27 O Gékdeniz Karadeniz || RUS - Premier Liga Rubin Kazan B right I B e
28 0 Rifat Zhemaletdinov . RUS - Premier Liga Rubin Kazan . right - - 111 111 .
29 0 Sardar Azmoun . RUS - Premier Liga Rubin Kazan . both - - _
300 Léo Jaba " RUS - Premier Liga Akhmat Grozny B right e ] 111 N B
310 Bernard Berisha " RUS - Premier Liga Akhmat Grozny B right I ] B
320 Magomed Mitrishev || RUS - Premier Liga Akhmat Grozny B right e ] e
33 0 Odise Roshi " RUS - Premier Liga Akhmat Grozny B right I ] Bl B




3D Pitfall: Occlusion & Perspective

Which one is the tallest bar?
What is the pattern in the data?

[GehlenborgindWong,NatureMethods 2012]
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Which one is the tallest bar? B
What is the pattern in the data? 0 1 2 3

[GehlenborgindWong,NatureMethods 2012]



IsoType Visualization

Population and Live Stock

Great Bntam
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There are more cattle and pigs per head of population in America than
Britain, but sheep—only 5 in U.S. for every 9 in Britain—are a different
story, and provide the tender home-grown leg of mutton prized by the
British.

Otto and Marie Neurath
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heatmap

Auses heatmap representation

Amatrix layout using keys
Aencode values with color

Aoften augmented with clustering
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heatmap

Auses heatmap representation

Amatrix layout using keys
Aencode values with color

Aoften augmented with clustering




heatmap
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Auses heatmap representation

Amatrix layout using keys
Aencode values with color

Aoften augmented with clustering
Ahere, used on genomic data
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Bad Color Mapping
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Good Color Mapping




Color Is relative!




Part of Whole




Stacked Bar Chart

AKeys: Class, Survival Class

IS spatial Survival is color i W Dicc .
-
ALeft: absolute values s00|
ARight: proportional values :w E
00
- 1
"

0.0
Ist Class 2nd Class 3rd Class lst Class 2nd Class 3rd Class




Pie and Donut Charts

Pie Edit  ponut

A common way of showing part-to-whole data - but be aware that it's difficult to accurately compare Similar to a pie chart - but the centre can be a good way of making space to include more information
the size of the segments. about the data (eg. total)




pie charts: take care with accuracy
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TreeMap

Treemap
Use for hierarchical part-to-whole relationships; can be difficult to read when there are many small segments

-I -
Storage

Appliances Furnishings




Part of Whole for Time Series

100 % stacked area chart

100

80

60

ent (%)

20




Distribution




Aggregating Large Data Vectors
ALYadSIR 2F aKz2gAay3a it RIFEOGF LAY
APro: compact representation

Al 2yY 22NJ) a 2yté AF RIUOIF A& agSft
visualization.



Histogram
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Box Plots

Aaka Boxand-Whisker Plot

_IQR |
ABad for nornormal distributed 01 03
data 0l - 1.5 x IQR Q3+ 15 x IQR
AEspecially bad for bor multi- g _
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One Boxplot, Four Distributions

Marmal
|—'-|—‘_i_'_ ﬁ_l_l_l"_l

Bimodal
— | L 1 —

Peaked
| | 1 1 | 1 | | | | 1 | [ |

Skewed
L I | 1 I [ |

Box plot

I (1 | | | | | | |

0 z 4 b B 10 12 14 1B 18 20

Figure 1: Histograms and box plot: four samples each of size 100

http://stat.mqg.edu.au/wp-content/uploads/2014/05/Can_the Box_Plot_be Improved.pdf


http://stat.mq.edu.au/wp-content/uploads/2014/05/Can_the_Box_Plot_be_Improved.pdf
http://stat.mq.edu.au/wp-content/uploads/2014/05/Can_the_Box_Plot_be_Improved.pdf
http://stat.mq.edu.au/wp-content/uploads/2014/05/Can_the_Box_Plot_be_Improved.pdf

Violin Plot

A= Box Plot + Probability Density Function



http://web.stanford.edu/~mwaskom/software/seaborn/tutorial/plotting_distributions.html

A Collection of Univariate Plots

Norm Uniform Skewnorm Triang
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A19 charts are random samples from a gaussian
A1l chart has 20% of samples with identical value




Detecting Data Flaws S

.uL ..ll _-J_
ATricky with aggregate visualization uk A y
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Deviation




Comparison to Reference Point
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Hong Kang
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Storage Fllipino
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popples Indonesian
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Fumishings Saudl Arablan
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Response Ratio
Diverging Bar Chart Juxtaposing Two Variables (male/female)
Surplus/deficit filled line Surplus/deficit filled area
The shaded area of these charts allows a balance to be shown; either against a baseline or between two serie Same as before.
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Change over Time




Line Chart
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Aspect ratio

Talbot 2011




150

ABank to 45 |

AThe aspect ratio of a graph is an ol | {
Important factor for judging rate of ,
change. 3 \

Sunspot Number

Aperceptual principlemost accurate T k
angle judgment is at 45 “
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CounterPoint: Talbot 2012

Height Angle

Apeople use two different strategies to
estimate slope angle and height

50

Aslope angle accuracy NOT minimized at
45° (closer to 60)

Residuals (percentage points)

10°  45° 80° 10° 45° 80°
Mid-angle (6,,)



Tick Placement

ATicks help in user interpretation of data, but too much may hinder

AAutomatic optimization of label formatting, font size, and orientation
Aplacement based on simplicity, coverage, granularity, and legibility

80 63

60« 6015
N \ N
601 \ \ ol
. 50- A\ o 50
Y Shat B \.\ 2 <
NG 0 Q. ‘ ‘~,\
40+ ‘ R PO 45 :
40- = >N 40- -
N % \“\ o \’*\

20 , [ ~ 36 - - l . : - - T

5 10 15 10 8 9 10 11 12 13 14 15 8 10 12 14

(a) Heckbert (b) R’s pretty (c) Wilkinson (d) Extended

Talbot 2010



Stacked Area Chart




100% Stacked Area Chart

100 % stacked area chart
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Stacked Area vs. Line Graphs

Market Share

100

75

25

0
Q1v1 Q2Y1 Qav1 Qay1 Q1y2 Qz2y2 QiY1 Q2Y1 Q3Y1 Q41 Q1Y2 Q2y2

leancrew.com & Practically Efficient



Can you spot the trends?
Overall vs Individual Components

Weapon
Misec
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VizWiz, A. Kriebel



Sparklines

ASmall line charts can be
embedded In teXt Or part Of Symbol | Bid | Ask | Last  [Change|T Chart volume | High | Low  [Walue Change || value | Gain |

DELL 8934 5913MF 8934 +114 103101000 9018 | 831052 +1 41% 2300 17,8350 +273.72% 13,147

a tab I e ZPa 437HME | 48916 4587HE -13A6 25628700 3114 14 |-163% -51 4 844 +60.79% 1,831
S0 2614 263/ w38 +172 S04 600 27 38 2558 +183% 2350 131838 +13313% 7,531

oS 461/2  4B9ME 4B 9ME - 25532 JLR 3,191,100 47 15M¢ 4534 |-1.65% -102 6033 +29.79% 1,359
LU 1M1 38 111118111 916 +1 9A6 5,104 600 112558 110 +1.42% T8 5578 +2276% 1,034
YHOO [3681HME 3683172 368152  +17 174 QLSS N 377,800 531 3M6 280 +4891% 43 9213 -0.41% -35

0L 162 13MB163 163 +5 10,005,500 164 1581/2 +516% 280 5705 +7306% 2408
CMGI | 9738 | 9712 | 9712 +57/c BUNENECC e 1 323,800 9812 | 93 +65.41% 705, 11700 +18676° 7,520
SPLM | 3313M6 3315MF 331306+ 716 300200 3434 | 33568 +1.3% 85 6763 +9460% 3253

- : . BEAS | 1312 1358 1358 -7re [ W 380,200 141/ 1318 -311%  -44 1,363 -917% 138
Mauricio Pochettino has lead Spurs on their best GMNET 102 103 316 101 SHE +61/8 AP =07 £00 105 97 +643% 13 10431 +13026° 5731
run in 24 R | BT E71/4 BT +234 B, 1,233,900 B9 B4 15ME+4 28% 275 6700 +7987% 2475

. MSFT [1731/8 17318 17356 +1 34 PSS | - ooa SO0 174 7A6 170 +102% 175 1733 +54 74% 6131
years of the Premier League TS [133 34 13313M61331386-318 B 5004300 137122 13338 -228% -625 26 7R3 +6520% 10563
TOTAL 1t . 205,302 80,993 +163% 2,293 143,280 +79.41% 63377

Alibaba stock is at 5 yr
high 93.89 uiisuemaimill 152.11 as of July 2017

The FTSE100 Brexit
bounce 5562 .. 7501 continues one year on
from the vote last summer

https://www.bram.us/2017/09/12/sparka-typefacefor-creating ByPeterZelchenko
sparklinesin-text-without-code/




Horizon Graphs

P

l A line chart is divided into layered bands.
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http://square.qithub.io/cubism/

_S.'Qfé [Heer, Sizing the Horizon, 2009]
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http://square.github.io/cubism/

Horizon Chart Explanation

A Horizon Chart is a specialized type of chart for time series data. It is especially useful for showing data with large amplitudes in a short vertical space. The idea was
introduced by Saito et al. in Two-Tone Pseudo Coloring: Compact Visualization for One-Dimensional Data. Panopticon commercialized and coined the term Horizon Chart.

Like any novel visualization, one downside is the cost for your audience to learn and understand that chart. Therefore, | have built this interactive visualization to help make
it easier to understand how Horizon Charts work.

Select Function y =sin(x)

Horizon Chart Explanation Chart

Mirror Negative Values

@D Include Bin Lines

Mod Height 0.25 \
@

Baseline O

Container Width 400 [
o

e\

Press and hold to stack! }

Row Height 40
&

Match Row Height

http://www.horizon-chart-explanation.devinlange.com/
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Clipped Graphs
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Clipped Graphs
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onnected Scatterplot

ATwo Variables + Time Only one per Chart!
ALabels important

Connected scatterplot

A good way of showing changing data for two variables whenever there is a relatively clear pattern of progression.
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Driving Shifts Into Reverse

CONOMISTS have long studied the

relationship between driving habits

and gasoline prices. Low gas prices
can bring periods of profligate driving,
and a quick jump in prices can cause
many vehicles to languish in garages.

Until recently, Americans have driven

more each year than the previous one,
with a few brief exceptions. In 1956,
Americans of driving age drove about
4,000 miles a year, on average. Fifty years

later, that figure had climbed above 10,000.

But the latest recession has caused
some big changes. High unemployment
meant that fewer people were driving to
work, and a slump in consumer spending

$2.50

FAIRFIELD

meant that less freight needed to be
moved around the country. As gas prices
soared in 2005, the number of miles driven
— including commercial and personal —
began to fall, and continued to drop after
2008 even as gasoline became cheaper.
“People were surprised by the very
rapid rise in gas prices, and they changed
their driving behavior,” said Kenneth A.
Small, a transportation economist at the
University of California, Irvine. “But my
suspicion is that it is temporary. As soon
as unemployment gets back to
pre-recession levels, we will see 1979
Americans doing a lot more driving
again.”

Energy crisis
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8,000 mi. 9,000 mi. 10,000

The swing backward

The average number of
miles that Americans
drive annually begins to
fall, so the chart appears
to turn around.

average

lon,
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Price of
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1956-72
Cheap gas, longer commutes

GE IN MILES
VEN PER YEAR
+2,270

e

Americans Spent more time in their
cars as highways networks
expanded and more workers
commuted from new, far-flung
suburbs. The number of commuters
rose as more women joined the
work force.

Cheap gas,
ger commutes

The Arab
oil embargo

$2.00
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8,000 mi. 9,000 mi.

1988

1973-74
The Arab oil embargo

RIVEN PER YEAR
-210 |

In 1973, many Arab oil-producing
countries declared an oil embargo
against the United States because
of its support of Israel in the
Middle East. The supply disruption
caused oil prices to rise sharply,
and gas consumption declined.

Sources: Energy Information Administration; Federal Highway Administration; Brookings Institution

1978-81
Energy crisis

Gas prices jumped as the Iranian
revolution and the Iran-Iraq war
caused a rift in the global oil
supply. United States energy
policy turned to conservation, and
Congress imposed the first
fuel-efficiency standards for cars.

1986-98
Record low prices

Gasoline remained cheap for more
than a decade, and the average
number of miles Americans drove
annually jumped by more than
2,000. Economists observed that
consumers became less sensitive
to small gas-price changes as
household incomes rose.

2005-10
The swing backward

CHANGE IN
GAS PRICES

216 4
&
CHAN

7

IN MILES
PER YEAR

The growth in driving faltered as
gas prices started to climb. But
much of the sharp reduction in
driving was caused by the long
recession and its high unemploy-
ment rate. A small but growing
number of thrifty and carbon-
conscious commuters switched to
bicycles and public transportation.

THE NEW YORK TIMES.
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eat Map and Calendar Heat Map

The heat maps below show number of cases per 100,000 people.

Measles
Vaccine introduced
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Note: CDC data from 2003-2012 comes from its Summary of Notifiable Diseases, which
publishes yearly rather than weekly and counts confirmed cases as opposed to provisional

ones.

https://www.informationisbeautifulawards.com/showcase/660-vaccines-and-infectious-diseases



Monitoring the U.S. Outbreak
Confirmed cases by state, ranked by latest full-day count

Daily confirmed cases per 100,000 residents
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Note: Trend indicates whether a state had an increase or decrease in total number of cases in the past
seven days compared with previous seven days. Last updated March 3, at 1:56 p.m.
Sources: Johns Hopkins Center for Systems Science and Engineering; the Lancet; Associated Press; U.S.
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Sometimes you can Show Too Much Data

Polio cases in the United States Vaccine introduced
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Data source: Project TYCHO (tycho.pitt edu) | Author: Randy Olson (randalolson com / @randal_olson)

http://www.randalolson.com/2016/03/04/revisiting-the-vaccine-visualizations/
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A history of the European Union

W t f I I C t How the European Economic Comunity's territory grew and throughout the years, up until Brexit
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Things to do in Atlanta
Attractions travelers recommend

177 of 177 shown

Fox Theatre
SO As featured in 2 days in Atlants
Ranked #1 of 177 attractions in Atlania

@@®@E 976 reviews

Best music wenue in town and ane of th..
ie theater like they ne longer ma.
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Thesaters; Architectural Buildings

Map | Visitor photas (22

Atlanta Botanical Garden

= As featured in Atlants off the beaten psth

Ranked #2 of 177 attractions in Atlania

EE@@E) 657 reviews

Sweet Garden™ &

"One of the cooles gs in Atlanta™ 0900372013

Category: Gardens
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