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Multivariate questions

Which items are most alike?
Which items are most exceptional?

How can these items be combined into logical groups based on
similarity?

Few, “Now You See It”
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Scatterplot matrix
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http://bl.ocks.org/mbostock/4063663
http://bl.ocks.org/mbostock/4063663

Trellis plot

Highway MPG

Thursday, April 3, 14

2seater compact
.
.
L ]
.
L
sl..
LR LR J
e : ’ L] .0
. i ,
minivan pickup
.
.
. ! : .
.
L ] ° ' L]
L J
suv
$ e« ¢
“wttue 3T .
. Ld ‘ oo.
L ]

Displacement

midsize

subcompact



Small multiples
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Heer et al., “A Tour Through the Visualization Zoo"”
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Multidimensional scaling

MDS of Census Data
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Dust & Magnet
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Yi, Melton, Jacko, Stasko, “Dust & Magnet: Multivariate Information Visualization using a Magnet Metaphor”
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Parallel Coordinates in D3
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http://davis.wpi.edu/xmdv/
http://davis.wpi.edu/xmdv/

Parallel Sets

Survived « alpha
Yes

No
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Kosara et al. “Parallel sets: Interactive exploration and visual analysis of categorical data”



Aside: Simpson’s paradox

Dept
A B C D E F

Admitted Rejected AdmittedRejected Admitted Rejected Admitted Rejected AdmittedRejected Admitted Rejected
Admit

Male

Gender

Female
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Radar chart

..or

star plot
polar chart
spider chart
cobweb chart
web chart...
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Star Plot of MER IDD and Automated Designs
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http://en.wikipedia.org/wiki/Radar_chart
http://en.wikipedia.org/wiki/Radar_chart

Star Coordinates
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Kandogan, “Star Coordinates: A Multi-dimensional Visualization Technique with Uniform Treatment of Dimensions”
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policeanalyst.com
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http://policeanalyst.com/creating-heat-maps-from-excel-pivot-tables-with-conditional-formatting/
http://policeanalyst.com/creating-heat-maps-from-excel-pivot-tables-with-conditional-formatting/

Heatmap
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Table Lens

o r H B =

Business Objects

- S gomgary
Car Manufacturer MPG Ornigin v Cvlinders Displacement ] Horsepower Weight Acceleration Model_Year
T = - r
i . — - ==
- & = - ;:
. E' - .-: - ::.
s " .g ,.:: :- = =
o =
- . - __-! )
- - __I:-‘
: :; -;-- :_ -
=4
o ; ; . -— - ey -
- - - —: -
L5 . " - = :.
S ~ o T
- o=
» : é . - E :-- . - =
L L = _=: _
FE i -
TR, .
- = = b ="
: - - : - .".
:\? -'- ;: E ---: :
- . n. -
s 8 -_
- - = = . .__-
.- -
r ,g : ..I--
= .
- - = . l—_
- . - —_ n
- = " . - _2
L - - I

Rao and Card, “The Table Lens: merging Graphical and Symbolic Representations
in and Interactive Focus + Context Visualization for Tabular Information”
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Table Lens

-'_"L| Table Lens: Baseball Player Statistics
Calculate: nHitg" / "At Bats" = ".IE!;".-"g"
v Career Awv T'eam Salary 87
2 Fn - ]
- I . -
Larry Herndon 0. 24734983 0. 27282876 | | [225
Jesse Barfield 0. 2886248 0. 27265818 | | | [1237.5
Jeffrey Leonar 0. 27850238 0. 27260458 | | | [°00
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] — ;
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prndres Thomas 0. 250774 1. 25219594 | | | [75
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FF FEEEE -~
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Row 304: Mike Lavalliere; Column 20: Put Oukts Value: 468 810 -- 2183

Rao and Card, “The Table Lens: merging Graphical and Symbolic Representations
in and Interactive Focus + Context Visualization for Tabular Information”
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https://www.youtube.com/watch?v=gWqgTrRAC52U
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https://www.youtube.com/watch?v=qWqTrRAC52U
https://www.youtube.com/watch?v=qWqTrRAC52U

Chernoff Faces

Each attribute of the
face can be mapped
to a data value.
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Eye spacing

Eyebrow slope Head eccentricity

Eye eccentricity
Eye size
Pupil size

Nose length

Nose width

Mouth curvature

Mouth openness
Mouth width



Chernoff Faces
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Chernoff, “The Use of Faces to Represent Points in K-Dimensional Space Graphically”
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Height of face - Games played Curve of smile - Field goal percentage
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Yau, “Flowing Data”



Stars

These are essentially star charts with the axes snipped at the variable’s
value.

SPOKE

Length from the
center represents the
value of a variable,
one spoke each.

CONNECTING LINE

Makes it easier to see
how all variables
relate to the rest of
the population.

Yau, “Flowing Data”
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Stars
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Dense pixel displays

Concept: Condense values down to single pixel and then create a
filled shape to represent a dimension of the data

dimension 1 dimension 2 dimension 3

pixels belonging
to one data item

// \

dimension 4 dimension 5 dimension 6

Keim, “Designing Pixel-Oriented Visualization Techniques: Theory and Applications”
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Dense pixel displays

MPG
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Dense pixel displays

Five level recursive pattern
day / week / month / year / attribute

IBM DOLLAR

DOW JONES GOLD (USS$)
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Dense pixel displays

20 years of daily stock data for 50 stocks
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Dense pixel displays

20 years of daily stock data for 50 stocks
:E I
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Pixel bar charts

Concept: Fill in bar charts with information about individual elements

Step one: Make more room by switching to width encoding

16000
14000
12000
10000
8000
6000
4000
2000 -

1 2 3 4 5 6 7 8 9 10 11 12 iam & & & #ESIG 9

Product Type Product Type

Height encoding Width encoding

Keim et al. “Pixel bar charts: a visualization technique for very large multi-attributes data sets”
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Pixel bar charts

Concept: Fill in bar charts with information about individual elements

Step two: Color each pixel based on some attribute of the data point
Order the pixels to show patterns

Each pixel is a customer
Color is amount spent by that
customer

4 S b F 8910 11 12
Product Type

Keim et al. “Pixel bar charts: a visualization technique for very large multi-attributes data sets”
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Pixel bar charts

Concept: Fill in bar charts with information about individual elements

Step three: Extend this by making it a 2D space

Thursday, April 3, 14
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Keim et al. “Pixel bar charts: a visualization technique for very large multi-attributes data sets”



Pixel bar charts

Concept: Fill in bar charts with information about individual elements

a

1 23 6 7 1011 12 1 23 6 7 1011 12 1 23 5 6 7 1011 12
Pmduct Type Pruduct Type Product Type

- B -

Color Ordering

(a) dollar amount spent
(b) number of visits
(c) sales quantity

y-axis dollar amount spent
x-axis number of visits

Keim et al. “Pixel bar charts: a visualization technique for very large multi-attributes data sets”
Thursday, April 3, 14
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http://www.cs.ou.edu/~weaver/improvise/index.html
http://www.cs.ou.edu/~weaver/improvise/index.html
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http://stats.oecd.org/OECDregionalstatistics/
http://stats.oecd.org/OECDregionalstatistics/

Dynamic Queries

HULLYWUGD Data Explorer

Chart Controls
Set X-Axis
Genre: Budget ($m): ) _ - )
Critical Rating: Gross ($m): — e
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http://www.nytimes.com/interactive/2012/11/02/us/politics/paths-to-the-white-house.html?_r=0
http://www.nytimes.com/interactive/2012/11/02/us/politics/paths-to-the-white-house.html?_r=0

Multivariate questions

Which items are most alike?
Which items are most exceptional?

How can these items be combined into logical groups based on
similarity?

Few, “Now You See It”
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