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When to use visualization Why show data to people!? Why show data to people!? Why show data to people!?
Computer-based visualization systems provide visual representations of datasets * summaries lose information * summaries lose information * summaries lose information
designed to help people carry out tasks more effectively. —confirm expected and find unexpected patterns —confirm expected and find unexpected patterns —confirm expected and find unexpected patterns
Visualization is suitable when there is a need to augment human capabilities —assess validity of statistical model —assess validity of statistical model —assess validity of statistical model
rather than replace people with computational decision-making methods.
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Overview origin story:WikiLeaks meets Glimmer

Overview origin story:WikiLeaks meets Glimmer

* WikiLeaks: hacker-journalist Jonathan Stray analyzing Iraq warlogs

—conjecture that existing label classification falls short of showing all meaningful
structure in data
« friendly action, criminal incident, ...

—had some NLP, needed better vis tools

Overview origin story:WikiLeaks meets Glimmer Visual dimensionality reduction for document datasets What/Why/How interplay What/Why/How interplay
* WikiLeaks: hacker-journalist Jonathan Stray analyzing Iraq warlogs Task 1 Task2 Task3 * why: understand clusters
—conjecture that existing label classification falls short of showing all meaningful - o = . ..
structure in data 5 55 55 eeset %0550°
. . L P 7 Item 1 Item 1 Item 1 N 5
« friendly action, criminal incident, ... 74 ltem .. tem.. ltem . e .:: “f aEe
—had some NLP, needed better vis tools dn- Itemn ltemn ltemn ot —
In Out In Out In Out
HD data =) 2D data =)  2Ddata =) Scatterplot =)  Scatterplot =) Labels for
Clusters & points Clusters & points clusters
What? What? How? What?
. . X . . . X 3 In High (3 Produce (®In 2D data (®Discover (3®Encode ) In Scatterplot ® Produce
® Gllmmer: mUItIIeVeI dlmenslonallt)’ redUCtIOn algorlthm dimensional data (3 Derive (®Out Scatterplot @Explore (3 Navigate 3 In Clusters & points (3 Annotate
. (® Out 2D Data (®Out Clusters & @[dentify 3 select (® Out Labels for
—scalability to 30K documents and terms : points clusters
[Glimmer: Multilevel MDS on the GPU. e
Ingram, Munzner, Olano. IEEETVCG 15(2):249-261, 2009. ] % * more on visual DR: hour-long talk Dimensionality Reduction from Several Angles
: H http://www.cs.ubc.ca/~tmm/talks.html#linz14 s " "
What/Why/How interplay What/Why/How interplay What/Why/How interplay @) Dataset Types What/Why/How interplay @) Dataset Types
N k N k
« why: understand clusters « why: understand clusters « why: understand clusters > Networks « why: understand clusters > Networks
Link Link
* what: derive data of full cluster hierarchy * what: derive data of full cluster hierarchy * what: derive data of full cluster hierarchy éﬂf&ﬁ * what: derive data of full cluster hierarchy )@Kmﬁ‘ @ Targets
—explore space of possible clusterings —explore space of possible clusterings —explore space of possible clusterings 3 Network Data
> Trees > Trees = Topology
e A A RO
= Paths
e
What/Why/How interplay @ Dataset Types What/Why/How interplay @) Dataset Types What/Why/How interplay @) Dataset Types What/Why/How interplay @) Dataset Types
N k N k N k N k
* why: understand clusters > Networke * why: understand clusters > Networke * why: understand clusters > Networke * why: understand clusters > Networke
Link Link Link Link
* what: derive data of full cluster hierarchy )&rm @ Targets * what: derive data of full cluster hierarchy >)<%§rm @ Targets * what: derive data of full cluster hierarchy é‘,m @ Targets * what: derive data of full cluster hierarchy )&rmﬁ @ Targets
—explore space of possible clusterings 3 Network Data —explore space of possible clusterings ® Network Data —explore space of possible clusterings 3 Network Data —explore space of possible clusterings ® Network Data
> Trees = Topology > Trees = Topology > Trees = Topology > Trees = Topology
* how: show cluster hierarchy /I}Q,\ 2% 17|« how: show cluster hierarchy /I}G\ 2% 12|« how: show cluster hierarchy AP\ 25 1]« how: show cluster hierarchy /:j&}, L
> paths —arrange space: node-link > paths —arrange space: node-link > paths —arrange space: node-link > paths
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Arrange Networks And Trees

® Node-link Diagrams

Connections and Marks

« NETWORKS | v TREES

* how: support tagging clusters/docs

Arrange Networks And Trees

%

5

16

® Node-link Diagrams

Connections and Marks

_ NETWORKS - TREES

* how: support tagging clusters/docs
> Produce Arrange Networks And Trees
® Node-link Diagrams
= Annotate Connections and Marks
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What/Why/How interplay ©) Dataset Types
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* how: support tagging clusters/docs

—following or cross-cutting hierarchy! Arrange Networks And Trees

= Produce
3 Node-link Diagrams
> Annotate Connections and Marks
}q
.

* why: understand clusters

—arrange space: node-link

* simple annotation
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—explore space of possible clusterings
how: show cluster hierarchy

how: support tagging clusters/docs
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What/Why/How interplay ® Dataset Types
* why: understand clusters > Networks
Link
* what: derive data of full cluster hierarchy —Ctoe (G Targets
—explore space of possible clusterings ) Network Data
> Trees = Topology
* how: show cluster hierarchy ,/I;{l\ VARSI RN
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* how: support tagging clusters/docs

—following or cross-cutting hierarchy!
* simple annotation

Arrange Networks And Trees
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* progress tracking
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* why: understand clusters

—explore space of possible clustering

how: show cluster hierarchy

—arrange space: node-link

@ Dataset Types
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* how: support tagging clusters/docs

—following or cross-cutting hierarchy!
* simple annotation
* progress tracking
* user-defined semantics
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How: Idiom design decisions

. facet: juxtapose |inked views (3 Juxtapose and Coordinate Views

—linked color coding = Share Encoding: Same/Different

= Linked Highlighting

How?

* cluster hierarchy tree

Overview video (version |)

Path to adoption

version |

—fast cluster hierarchy construction for sparse data

Path to adoption

version |

—fast cluster hierarchy construction for sparse data

I —research prototype by PhD student —research prototype by PhD student
MU
* DR scatterplot 1 —positive initial assessment from AP Caracas bureau chief —positive initial assessment from AP Caracas bureau chief
* tags * barrier to adoption: difficult install/load process * barrier to adoption: difficult install/load process
_realdlng tlext/keywords ® Identity Channels: Categorical Attributes . Version 2
* cluster list e
« doc reader Spatial region WL —web deployment, DocumentCloud integration, usability
) Color hue EEE * many months of engineering
—— ) . . ey sAGAD — Knight Foundation funding to the rescue!
Motion ** G May2,06 * published story by unaffiliated reporter: police corruption in Tulsa
Shape + . . A SPOT REPORT - 052806-02 v I $ v I vz
iH @ i @ ——@ i
re——————— http://www.cs.ubc.call imager/tr/2012/modi 201 = 201 g »2@
17 8 20
Path to adoption Overview video v4 Overview video v4 Why:Task abstractions

* even more rounds of what/why/how interplay
—which views needed? what should they show? how should they show it?
—usability and utility
* version 3
—published story: VP candidate Ryan asked for federal help even as championed cuts
—published story: gun control debate
* version 4
—followup investigation: government corruption in Texas
—published story: police misconduct in New York (Pulitzer prize finalist!)

$ vi v2 v3 v4
o+ @ o——@ = om—m o f
2011 EH 2020 2013

2014

versions 3 and 4

—no DR scatterplot

—tree arrangement emphasizing nodes not links
—combined doc/cluster viewer
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* what’s in this collection?
(of leaked docs)

— generate hypothesis

= Discover

— summarize clusters o

—explore clusters

locate evidence

(within FOIA dump)

— verify hypothesis

— identify clusters/documents
— locate clusters/documents
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/

@ Query

> Identify > Compare = Summarise
~..... \/
T

Why:Task abstractions

* what’s in this collection?

(of leaked docs) > Discover  (3) Query

— generate hypothesis C ol 2 Identify > Compare = Summarise
— summarize clusters A\ \_ M

—explore clusters v

locate evidence
(within FOIA dump)
— verify hypothesis

() Search

Targetknown  Target unknown

— identify clusters/documents tocation Lookup Browse
nown
— locate clusters/documents o .
e ocation @©;-> Locate @-> Explore
unknown . ‘

[A Multi-Level Typology of Abstract Visualization Tasks.
Brehmer and Munzner. IEEETVCG 19(12):2376-2385,
2013 (Proc. InfoVis 2013). ]
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Why:Task abstractions

* what’s in this collection?
(of leaked docs)
— generate hypothesis
—summarize clusters
—explore clusters

locate evidence

(within FOIA dump)

— verify hypothesis

—identify clusters/documents
—locate clusters/documents

= Discover

Ll
/

* prove non-existence of evidence

@ Query
> |dentify

= Compare
M
vt
—
(® Search

Target known

Location

Looku
known P
Location @.> Locate
unknown o

[A Multi-Level Typology of Abstract Visualization Tasks.
Brehmer and Munzner. IEEETVCG 19(12):2376-2385,

2013 (Proc. InfoVis 2013). ]

2 Summarise

Target unknown

Browse
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* what’s in this collection?

= Discover

Ll
/

— summarize clusters .1

(of leaked docs)

— generate hypothesis

—explore clusters

locate evidence

(within FOIA dump)

— verify hypothesis

—identify clusters/documents

— locate clusters/documents
prove non-existence of evidence
—even harder!

@ Query

> Identify > Compare = Summarise
vt

(® Search

Targetknown  Target unknown

Location Lookup Browse
known

Location @.> Locate '@;> Explore
unknown ° :

[A Multi-Level Typology of Abstract Visualization Tasks.
Brehmer and Munzner. IEEETVCG 19(12):2376-2385,
2013 (Proc. InfoVis 2013).]
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Why:Task abstractions

* what’s in this collection?
(of leaked docs)

— generate hypothesis

= Discover
ol

. /

— summarize clusters .1

—explore clusters

locate evidence

(within FOIA dump)

— verify hypothesis

—identify clusters/documents
— locate clusters/documents

* prove non-existence of evidence
—even harder!

— exhaustive reading vs filtering out irrelevant

@ Query

> Identify > Compare = Summarise
'~..-. \/ H H
vt

() Search

Targetknown  Target unknown

Location Lookup Browse
known

Location @.> Locate "@;-> Explore
unknown : .

[A Multi-Level Typology of Abstract Visualization Tasks.

Brehmer and Munzner. IEEETVCG 19(12):2376-2385,
2013 (Proc. InfoVis 2013).]
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Now what?

{€ Knight Foundation AP~ ASSOCIATED PRESS

verview

—food stamp distribution delays in North Carolina

* continuing adoption

http://overview.ap.org/
— Surprise! Many credit card agreements allow repossession

— The brilliance of Louis C.K.'s emails: He writes like a politician
— Private memo reveals winding tale involving John McCain, the NRA, and... condors
continuing development

— Knight Foundation funds v5: named entity recognition, plugin API

InfoVis 14 paper
Overview: The Design, Adoption, and Analysis of a Visual Document Mining Tool For Investigative Journalists. Brehmer, Ingram, Stray, and, Munzner.

cs.ubc, 12014/Overview/

Algorithm: Spinoff series

cs.ubc.

* dimensionality reduction for huge text collections
—great algorithm problem in its own right!
—QSNE: fast and high-quality DR for millions of documents
* key feature: handle sparseness appropriately

[Dimensionality Reduction for Documents with Nearest Neighbor Queries.
Ingram and Munzner. Neurocomputing (Special Issue on Visual Analytics
using Multidimensional Projections), to appear 2014.]




