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PART I;
THE COMPARISON PROBLEM

Comparison by Data, Task, and Type
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Why is the problem important?

Only when knowing
* the data to be compared,
* the comparison task to be conducted, and

* the type of the comparison

can we design a visual analysis solution that is
* expressive —i.e., optimally reflects the data,
» effective —i.e., optimally supports the task, and

* appropriate —i.e., scales to the desired type.
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http://www.brendangregg.com/blog/2017-02-06/flamegraphs-vs-treemaps-vs-sunburst.html



DATA CONSIDERATIONS
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Data Considerations
for Comparison

Quantitative Data Qualitative Data
Continuous Discrete Ordinal Categorical
Interpolate \/
Difference \/ \/
Sort v v v
Match v v v v

Adapted from Stevens: On the Theory of Scales of Measurement (1946)



The Stack of Data Comparison

Create Compromise / Composite

d(x,y)
Establish Similarity / Dissimilarity
Interpolate /
Difference A (le)

Sort Establish Precedence / Subsequence

Match \ X < y X > y
Establish Equivalence / Distinctness
XSY XzY




Distance Metrics for
Qualitative Data

Note: Distance # Precedence!

Establish Similarity / Dissimilarity
Interpolate /
Difference A (le)

Sort

Match » Text / Strings -> Edit Distance
* Graphs / Networks -> Maximal Common Subgraph
* Images -> Pixel by Pixel Color-Comparison in LAB space
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Comparison Tasks Deconstructed

WHY to compare? — Goal (objective/aim/purpose)
Exploration
Confirmation

Presentation

Modeled after [Schulz et al. 2013]



Comparison Goal - Exploration

Comparison as part of an Exploratory Data Analysis:
hypothesis generation through undirected search

)
,uﬁ TSI
SRS

[v.Landesberger et al. 2009]
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Comparison Goal - Exploration

IS

Comparison as part of an Exploratory Data Analys
hypothesis generation through undirected search
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Comparison Goal - Confirmation

Comparison as part of a Confirmatory Data Analysis:
hypothesis testing through directed search

Lo

SHERLOCK [White & Joy 2004]
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Comparison Goal - Presentation

Comparison as part of Analysis Result Presentation:
communication of similarities

Image source: http://de.guttenplag.wikia.c
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Comparison Goal - Presentation

Comparison as part of Analysis Result Presentation:
communication of differences

70 seats changed hands. The Conservatives lost 13 seats (net)

and Labour gained 30. The SNP lost 21.

Conservative -13(net)

Labour
SNP -21

Lib Dem
DUP
Sinn Féin
Plaid Cymru
Green

Other 6

+30

+1

No change

Image source: https://researchbriefings.parliament.uk/ResearchBriefing/Summary/CBP-7979
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Comparison Goal - Presentation

Comparison through a familiar frame of reference
for communicating scale:

S0DA SUGAR COMPARISONS

IN TERMS OF SUGAR, .15 EQUIVALENT IN TERMS OF SUGAR, ...15 EQUIVALENT
DRINKING THIS MUCH SO0DA... 1O EATING THIS: DRINKING THIS MUCH SODA... O EATING THIS:
t —
SRS ik
ONE 2002 -
SODA BOTTLE BAR THE o
(& cotn co) OO || ievemor R
3 THE BOTILE ONE S0DA PER DAY
| FOR SIX MONTHS
AAAAA -
%@ 208
manman) It el
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ONE 50DA PER DAY FOR A LEEK CPKE. FROSTING FOR 3 YEARS 20-FO0T CANDY COUNTER

[XKCD 1793]
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Comparison Tasks Deconstructed

*  WHY to compare? — Goal (objective/aim/purpose)
*  Exploration
*  Confirmation

*  Presentation

*  HOW to compare? — Means (action, task)
* Search / Match
* Sort/ Order
*  Group / Relate

Modeled after [Schulz et al. 2013]



Means of Comparison - Search/Match
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How WE Benchmark Line Combo Bullet Chart Indicator Dots
ARE BETTER

OR NOT THAN

A BENCHMARK

Evergreen 2017: Effective Data Visualization: The Right Chart for the Right Data
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H.J. Schulz, N. Kerracher and M. Pohl

[Luboschik et al. 2014]

ans of Comparison - Sort/Order
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Means of Comparison - Group/Relate

[Hadlak 2015]




Means of Comparison - Group/Relate

https://petapixel.com/2016/09/14/
20-composition-techniques-will-
improve-photos/

https://sctr7.com/2014/08/14/network-
analytics-more-than-pretty-pictures/
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Means of Comparison - Combinations
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Comparison Tasks Deconstructed

*  WHY to compare? — Goal (objective/aim/purpose)
*  Exploration
*  Confirmation
*  Presentation

*  HOW to compare? — Means (action, task)

*  Search / Match
* Sort/ Order
*  Group / Relate

WHAT to compare? — Data characteristics (data aspect)

* Data type
* Data level / granularity
*  Data cardinality
Modeled after [Schulz et al. 2013]
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Data Type - Document Collections
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Data Type - Sets
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UpSet - [Lex et al. 2014]

Element Visualization:
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Data Type - Sets

| || UpSet - [Lex et al. 2014]
|II|IIIIII|||||||- '.-'_-,_-'_-;-;-_‘-,"..‘_'-;.-__:;._- A UD B

== i

Vis Tutorial: Comparative Visualization - T. von Landesberger, K. Ballweg, H.J. Schulz, N. Kerracher and M. Pohl




Data Level / Granularity

We assume a simple hierarchical data model:

 {attrib,,...,attrib } = data item
. {iteml,...,itemj} = data cluster
 {cluster,,...,cluster,} = data set

* {set,,...,set} = data landscape
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We often need

to compare at multiple levels!

Overview -> Detail

ViPhy - Version 10,

Data View Other Help
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Comparison Tasks Deconstructed

*  WHY to compare? — Goal (objective/aim/purpose)
*  Exploration
*  Confirmation
*  Presentation

*  HOW to compare? — Means (action, task)
*  Search / Match
* Sort/ Order
*  Group / Relate

WHAT to compare? — Data characteristics (data aspect)

* Data type
* Data level / granularity

Modeled after [Schulz et al. 2013]



Data Cardinality -> Comparison Type

* 1:1 Comparison = o) § el
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TreeJuxtaposer [Munzner et al. 2003]
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Data Cardinality -> Comparison Type

* 1:1 Comparison

* 1:many
Comparison

VisAxes [Tominski et al. 2004]
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Data Cardinality -> Comparison Type

* 1:1 Comparison
* 1:many Comparison

* many:many Comparison
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Action Sequences [Nguyen et al. 2018]
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