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Tables
(are not charts)
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Tables

w @

A type of Mostly values

v

Most accurate way Don’t scale well,
to indicate and and can be hard to
compare data draw conclusions
from

Colours and
visualization formatting
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Bar/Column Charts
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Column Chart / Vertical Bar Chart Bar Chart / Horizontal Bar Chart
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Column Charts

* Compare across categories

* Ex. What percentage of people like each
type of fruit?

* Yis response (or count)
* Xis category

* Column charts are bestin terms of Y as a
response variable

Apple Orange Pear Banana

* Bar charts work well when labels are long or
data is more of a natural horizontal idea
(length!)




e Start your Y axis at O!
* Alternate Y axis origins can be acceptable but when they are used it is
COIU mn Cha rts because those reading chart understand context of non-zero origin.

* Many non-zero origin choices are deceptive.
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Wong et al., 2009 (Multi-set Bar Chart)
Example of primary/secondary categories

e Colour of bar (or texture,
etc.) indicates another
category for comparison

To play different characters

To experience different aspects of the game

To try out the game

To transfer items

Other reasons

To access unique skills of the shared characters
To store items

To level others' characters faster

To show how to do something with the character
To avoid repetitive gameplay

To play with friends with whom | can't normally play

[0 Reasons for Borrowing
B Reasons for Lending

10 20 30 40 50 60 70
Percent of respondents who selected item
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Histograms
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Histograms

e Distribution based data

* Ex. Student grades, data that might
have categories or groupings

* Each xin X is a bucket (a smaller range
portion of the total range)

* Y is response (count in category)

* Like bar chart but categories are related
as being ranges which are part of a
complete range

* Range choice can be used to
manipulate data’s appearance.
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Stacked Charts /
Histograms
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Stacked Charts

300

225

150

Canada

USA

Japan

China

UNIVERSITY OF

CALGARY



Stacked Charts

* Variant of bar type charts
* Part to whole comparisons

* Primary and secondary categories, but the
secondary categories are all part of the whole for
each primary category

* Ex. Sales per quarter for company, but also
divided by area of country within that quarter.

* Note that secondary categories become hard to
numerically compare.

300K

250K

200K

150K

100K

50K

Quarterly Sales 2016

W East ®MWest mNorth B South
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Box-And-Whisper
Charts
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Box-And-Whisper
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http://stats.stackexchange.com/questions/262495/reading-box-and-whisker-plots-possible-to-glean-significant-differences-between
https://creativecommons.org/licenses/by-sa/3.0/
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* Center line (sometimes an X) is the median : )
of the collection of values in the category von  Tues  Wed Thuws R sst  Sun
* The top/bottom of box are 25% and 75% R,
quartile values.
* The whiskers (top and bottom thin pieces) Plies e
are the minimum and maximum values median
* Dots are outliers that fall a certain extent :“'" .
away from the mean (technically they are the whisker whisker
box

true mimima and maxima)

* Common in sciences to convey multiple data
points in more statistical manner

I

Interquartile range (1QR)



http://stats.stackexchange.com/questions/262495/reading-box-and-whisker-plots-possible-to-glean-significant-differences-between
https://creativecommons.org/licenses/by-sa/3.0/

Box-And-Whisper and
Bee Swarm Chart

* Same data can be shown as a
‘bee swarm’

* A plot of points but ‘jittered’
(randomly distributed when
they overlap)

* Gives more exact data but is
often not detail that is
needed

20

The width of the box shows
the interquartile range

Lowest value

«

Lower quartile p

>

Highest value

4 Upper quartile

QOutlier




Box-And-Whisper
and Violin Chart

* Same data can be shown as a ‘violin’

* Avariant of ‘bee swarm’ where the
points aren’t ‘jittered’ but instead of a
box and whisper box, a variable width
shape is used.

* Some degree of smoothing of data is
done to width change to give smooth
shape.

total_bill

601

207
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https://stackoverflow.com/questions/46772191/is-it-possible-to-annotate-a-seaborn-violin-plot-with-number-of-observations-in
https://creativecommons.org/licenses/by-sa/3.0/
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Line Charts

2017 2018 2019 2020
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Line Charts

* Data changing over time
* Y (up-down is response)

* Xisinterval (it is clearest if this is
consistent scale)

* Predict trends

2018

2019

2020
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Line Charts

Data changing over time

Y (up-down is response)

X is interval (it is clearest if this is
consistent scale)

Imply trends?

~ *LOOK, IT'5 GROUING
UNCONTROLLABLY™

T UANTED A CURVED
LINE, 50 T MPDE ONE
ITH MATH

*IM SOPHISTICATED, NOT
LIKE THOSE BUMBLING
POLYNOMIAL PEDPLE”

*T NEED To CONNECT THESE
TO LNES, BUT MY FIRST IDEA
DIDNT HAVE ENOUGH MATH

“T CLICKED "SMOOTH
LINES N EXCELY

"LSTEN, SCENCE IS HARD:
BUT IM A SERIOUS
PERSON DOWG MY BEST"

“I HAD AW IDEA FOR HOW
O CLEAN UP THE DATA.
WHAT DO YOU THINK?®

CURVE-FITTING METHODS
AND THE. MESSAGES THEY SEND

 "HEY,IDDA
REGRESSION.

*TM MAKING A
SCATTER PLOT BUT
I DON'T WANT TO"

N "":‘...::’"

"I HAVE A THEORY,
AND THIS IS THE ONLY
DATA I CouLD FiND®

"A5 YOU CPN SEE, THIS
MODEL SMOOTHLY FITS
THE= LI ANDAD Dovr
EXTEND IT ARARAAY

AN
W
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Area Charts
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Area Charts
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Area Charts

~”

No immediate benefit over a Also works better when O is
line chart, but when only 1 meaningful quantity relative
line gives more emphasis to to Y data

quantity

Most useful when combined
with stacking

28
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Line vs. Area
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Line Chart

TOO  -m= === == e e e e e e e e e e e
W T G E TR EEEEEEP PR e
, _
50 o — — T T
DB o
0
April May June July

UNIVERSITY OF

30 CALGARY



31

Area Chart

April May June July
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William Playfair - The Commercial and Political Atlas, 1786
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Stacked Area Charts
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Stacked Area Charts
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Stacked Area Charts

A line chart form of stacked bar chart

* The top line becomes cumulative measure
and partial measures are indicated by
portions between each line

* Choice of stack order can be deceiving

* A danger with these is that visual area can
be a distraction from being able to
determine numerical data from chart



Pie Charts and Donut
Charts
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Pie/Donut Charts

Part of whole

Natural idea of 100% being the
complete circle (or donut)

Each slice should have area
proportional category value

Hard to accurately draw by hand

Q3 Sales

Novelty Items

Fragrances Clothing

Accessories

Footwear

This Photo by Unknown Author is licensed under CC BY
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https://courses.lumenlearning.com/wmopen-businesscommunicationmgrs/chapter/charts-diagrams-and-graphic-organizers/
https://creativecommons.org/licenses/by/3.0/
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Mekko Charts (Colour
Blocking Charts)
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Mekko Chart

World's Largest Asset Managers

Most of the world’s largest asset managers are grouped in the Northeast US. Eight of the
14 firms that manage $1T or more are in the NY, Boston or Philadelphia areas.

Toislm
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100 e
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51.3T
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Mew York Metropalitan Area Baoston Metropobtan Philadelphia East of LS Rast of World
AFES Ketropolitan Area

LN UNIVERSITY OF

& CALGARY




43

Mekko Chart

Combination of column chart with pie
chart functionality

Parts of a whole idea

Each sub area is relative part of whole
area

Also can compare data as a category
and often stacked part of category as
seen in this example

Colour block charts don’t include
column chart properties (basically a
rectangular pie chart)

World's Largest Asset Managers

Most of the world's largest asset managers are grouped in the Northeast US. Eight of the
14 firms that manage $1T or mare are in the NY, Boston or Philadelphia areas.

LE- 2
210,47 2587 24.4T £3.07 51T SI5.8T

PGIM S1.0T Waellington Management
51.07

Legal & General
Investrent
Managemant (LK)
SLAT
BlackRock Inc. 55.7T e Sy
Stats Straat Global

G Beach, CA) SL6T|  Amundi (France)

New York Metropolitan Area Boston MetropoStan Philadelphia Bt of US Rast of World

A UNIVERSITY OF

&) CALGARY



Scatter Charts (Plots)

""""""""""""""

/) CALGARY



Scatter Plots
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Scatter Plots

* Relationship between two variables

* Often from numerous experiments or
measurements

* Reveals distributions (clusters of points, or
pattern of points imply relationships or
correlations)

* Can find outliers in data otherwise existing
in a table of data

100 —

90—

80 —

70

60 -

50

40
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Bubble Charts
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Bubble Chart
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Bubble Chart

* Generally lets you expand data with and
X and Y to have a third Z characteristic

* Sometimes X is category and Y is
response, but sometimes both are
inputs and Z (area) is response 225 .

e Remember from visualization that size 15 ' '

30

isn’t great for quantitative data (I get s
gut reaction of ordering but not clear ® Qo °
numerical number) % y

8 12 16

* Sometimes colour is a fourth variable
and often a way to give a category
when X and Y are both input variables
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Radar Charts
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Radar Charts

NHL Forward Radar Charts by @RK_Stimp (data by @CorsicaHockey & @war_on_ice)

Fomwards are ranked basad on thair parcentile in aach madnc ralative to all ferwards who playaed = 200 minutas
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Radar Charts

* Like a circular line chart of
categories

* Ordering and area are deceiving
visually

e Stacking becomes hard to perceive

* Quantity of categories also makes
data less clear

* |sthere a common scale for
categories?

N

o N B~ O
@
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Parallel Coordinates
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Parallel Coordinates
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Map Charts
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37,100

13,983,000

Select Year:

2012
2013
2014
2015
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MUDDY AMERICA

VOTE MARGINS + VOTE TOTALS

Area/Colour Can Be
Deceptive

* Top left is county based voting in 2016 US
Presidential election

*  Bottom left one dot per vote, density map
(https://nymag.com/intelligencer/2018/03/a-
new-2016-election-voting-map-promotes-

subtlety.html) " s ° N
Y & #Votes 4
* Bottom right is one circle per county, sized per P sz,
population

(https://www.core77.com/posts/90771/A-Great-
Example-of-Better-Data-Visualization-This-
Voting-Map-GIF)

* Top right is counties colour by scale for both
population and extremity of vote
(https://nymag.com/intelligencer/2018/03/a-
new-2016-election-voting-map-promotes-
subtlety.html)
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2D vs. 3D
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https://peltiertech.com/excel-3d-charts-charts-with-no-value
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https://peltiertech.com/excel-3d-charts-charts-with-no-value

HTempl
HTemp 2
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Two-Axis Charts?
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Two-Axis Charts

* Used to imply correlation

» Generally considered to be bad practice Recent Home baies

and often deceptive

S R ecent Home Sales Homes Sold #— Recent Home Sales Average Price

300 A5

* Easy to change y-axis scale to manipulate i ) S -
‘apparent correlation’ 2 200 ; . 430
e / — 420
i . 10
= 100 00
i a0
) 80
i} 370
fan Feb bdar Apr hlay un

This Photo by Unknown Author is licensed under CC BY-SA

[=]

= i

NUMBER OF HOM

s

AVERAGE PRICE PER HOME

[=]
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https://stackoverflow.com/questions/43373240/r-studio-dygraph-two-axes-a-bar-chart-and-line-chart
https://creativecommons.org/licenses/by-sa/3.0/

Chart Junk
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More Art than Data?

MONSTROUS COSTS

Total House and Senate
campaign expenditures,
in millions

64

MONSTROUS COSTS

Total House and Senate campaign expenditures, in millions

.

5300

T 250

T 150

T 100

1972

74 76 78 ‘80 ‘B2 est.
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More Art than Data?

DIAMONDS WERE A GIRL'S BEST FRIEND DIAMONDS WERE A GIRL'S BEST FRIEND

Average price of a one-carat D-flawless 1 Ayeeage price of 3 one—Caat D fawless

=1 550,000

=1 540,000

=1 $30.000

=1 520.000

1978 9% 1980 981 1982

Bateman et al. 2010 G CAEARY



More Art than Data?

Heal, Nghi
salares wages
& profits

.
€ mgrartt
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More Art than Data?

EMPLOYMENT COSTS FOR A STEELWORKTR PTR HOUR
Aversge of hest mire mostha. 108J

e

W ey Fraras E e AT 5 Kores

Bateman et al. 2010 g
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More Art than Data?

THE KISt N OGARETTE PRl Y
Average retal proe pes pact of Cigareties, = (et

Bateman et al. 2010
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Onward to ...
Presentations

Jonathan Hudson
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