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A Tale of Two Visualizations
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Observations

Groups spent more time in front of the
visualization than individuals.

Friends encouraged each other to unearth
relationships, probe community boundaries, and
challenge reported information.

Social play resulted in informal analysis, often
driven by story-telling of group histories.
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Social Data Analysis

Visual sensemaking is a social process
as well as a cognitive process.

Analysis ot data coupled with social
interpretation and deliberation.

How can user interfaces catalyze and
support collaborative visual analysis?



Sense. us

A Web Application tor Collaborative
Visualization ot Demographic Data

with Fernanda Viégas and Martin Wattenberg
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Dogear Tags

Dogear Tag Usage, May 2005 to August 2006
source: I8M Dogear

10 comments

Dogear People

Dogear Bookmarking by Person, May 2005 t
August 2006

source: [8M Dogear

1 comment

Job Voyager

Reportad Occupations of U.S, Labor Force,
1850-2000

source: http://ipums.org

139 comments

Birthplace Voyager

Reported Brihplace of U.S, Residents,
1850-2000

source: hitp:/fipums.org

10 comments

sense.us - social data visualization

sense.us i a prototype system for colaborative visuazation.
- See the data. See what people have to say sbout it.
- Dive nto the data and share your explorations.

The site requires Java 1.5+ and either Firefox or Internet Explorer.
Use your 1BM W3/BluePages e-mail and password 0 login,
Use at least 1024x768 resoluton for the best experience.

Check out the user's guide and privacy policy before getting started.

Having problems using Firefox with Java 1.47 Some users using Frefox and
Java 1.4 have found that comments aren't loading properly. If you run into this
problem, corsider upgrading to Java 1.5 (Windows, Linux) or usng Internet
Explorer (on Windows systems). Sorry for any inconmenience!

P e U.S. Census State Map
State Map of 2000-2005 Cereus Data
source: U.S. Census Bureau

16 comments

Population Pyramid
U.S. Population Demographics, 1850-2000
source: http://ipums.org
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Supporting Collaboration

Sharing within visualizations and across the web

EI http://sense.us/jobs#scale=1&gender=alldquery=mili
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Reported Occupations of U.S. Labor Force, 1850-2000 (source: hitp:/fipums.orq)
>> mili ®all Omen © women %o of Work Force ~
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comments (5) New Comement | View All (143)

¥ Is this military info right? (5)
1 woud have expected a dferert pattem for the miltary, but
then again maybe this is just the milkary industrial complex
growing and growing.

by Martin Sharp oo Frt 2 21, 2006 30:15 AM

hore are babels wihere 1 woudd have expected big pamps.

& by Martin Sharp oo P 3 21, 2006 30:16 AM

wel, thare was ai50 the cold war right after s, which might

b part of the reason wiy thare's such & Puge g ofter the

40s. It is 850 rteresting that there is such & drop between the
T0s and the 00z,

by Jelia Hernandez o Fa 0 21, 2006 1101 AM

1 guess a ot of & has turned to robots, and the ndustriad
complex, as martin suggested, though k would be interesting to
see the comparnison of the Fall in mitary personal next to the
rize in DOO Funding for robots and industry.

by Jezze O'Brien oo Fe 2d 21, 2006 1141 AM
1 think the jumgs have more to do with the economy at lege

rather than arvy partiodar sslitary confict. Lots of money in
condict has siready baen spant before the confict starts,

by Fred Klet on Wed Aug 2, 2006 1024 AM
reply

bockmarks (1) Add View | Save | Load | Yiew All
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Supporting Collaboration

Sharing within visualizations and across the web

Pointing at interesting trends, outliers
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Supporting Collaboration

Collecting and linking related views

Don't miss the dip in males | ¥ Don't miss the dip in males

me . Here: § .tﬁ‘

B 7 U &/ @ @ ’ by Jeffrey Heer on Sun Feb 3, 2008 6:45 PM

Here: | reply i o oom demun  Seefue

— ' \ — '

= | Submit | | Cancel |
bookrp;b (1) Add View | Save | Load | View All
1
|
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Supporting Collaboration

Awareness of social activity

Ushers?

[s this ke the movie theatre kind of usher?
by Martin Sharp on Fr X 21, 2006 10:24 AM

Drop in household workers

This trend Is almost the opposke of the "clerical worker” and "secretary” ca
by Julia Hernandez on Fri JJ 21, 2006 1050 A

Disappearing professors??7?

Note how a bunch of differant kinds of professors "dsappea™ in the year 2
[s this just a change in the way the census aggregates data?
by Julia Hernandez on Fr Xl 21, 2006 11:07 AM
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Supporting Collaboration

Embedding in external media (blogs, wikis, webpages)
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Supporting Collaboration

Don’t disrupt individual exploration
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User Study Design

30 participant laboratory study

25 minute, unstructured sessions with job voyager

3-week live deployment on IBM intranet

Employees logged in using intranet accounts

Data analyzed

12.5 hours of qualitative observation
258 comments (41 pilot, 85 ibm, 60 ucb, 72 live)
Usage logs of user sessions




Voyagers and Voyeurs

Complementary faces of analysis

Voyager - focus on visualized data
Active engagement with the data

Serendipitous comment discovery

Voyeur - focus on comment listings
Investigate others’ explorations
Find people and topics of interest

Catalyze new explorations




Social Data Analysis
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@ Swivel

Home _\. Data People Groups Upload
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Great depression "killed" a lot of brokers
>> Stock Broker @ all ©men © women Total People Count ~ |
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Popular Dataset Toag
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Content Analysis of Comments

Service
Sense.us Many-Eyes
Observation

Question I I
Hypothesis I I

20 40 60 20 40 60
Percentage Percentage

Feature prevalence from content analysis (min Cohen’s K = .74)

High co-occurrence of Observation, Question, and Hypothesis




Sharing in External Media
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Data Quality




> Cook ® all ©men © women 9o of Work Force ~

No cooks in 19107 ... There
(1 U L1VEeE e (JOH — 2.0%
But maybe not.
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== post @ all ©men © women 9o of Work Force ~

The great postmaster oo«
scourge of 19107

Or just a bug
in the data?
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Content Analysis of Comments

Service
Sense.us Many-Eyes

Data Integrity N

20 40 60 20 40 60
Percentage Percentage

16% of sense.us comments and 10% of Many-Eyes
comments reference data integrity issues.




Data Integration in Context
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32 -
:g More >
£ =
g Tags
0 - no tags yet
a : - Community Tags Add tags
1965 1990 1995 2000 no tags yet
Correlations See all
J Bling P Compare = -
Sources: University of Michigan SR 1ol | 93% Marduans snd Cocaine
Share this Graph
Comments (17) . Related Graphs
> ' 1 Send an Email - — '
visnu says Heroin vs. Cocaine vs.
s % V7 Post to Blog MDMA (Ecstacy) vs, Crystal
| ] Pot pot pot pot ' Meth. vs. Hergin vs
% weed weed weed weed Digg sbrt - M :
posted about 1 year age Rate It g » | Meth
. MARTY cavs N ratinne i‘ l .n -
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Visualizations : Harry Potter is Freaking Popular

Creator: Alison
Tags:

Number of Libraries Contained in

2 Harry Pot ...
10293 ,
: # Harry Pot...

& Harry Pot...
9 857 @0

10,000
4,000
0

To highlight or find totals
|  search>> | dlick or ctrl-cick,

Color |No selection E]
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What tfactors enable
viable collaborations?

How might we design
systems to facilitate
social data analysis?




Administrivia




Final Project

Poster Presentations

Session is Thu Mar 13 5-8pm in CSE Atrium
Bring Poster + Laptop/Device for demos
Arrive early to setup!

Post Webpage on GitHub Pages
List team members, title, abstract, link to paper
Include summary image tor project!

Final Project Reports
Due Thu Mar 20, by 7am, posted to GitHub
4-6 pages in ACM or IEEE TVCG format



Design Considerations
tor Collaborative Analysis




Modules of Contribution

Data Management Visualization Visual Analytics
Contribute Data Select Data Sources Observations
Clean Data Apply Visual Encoding Hypotheses
Categorize Data Author Software Evidence (+/-)
Moderate Data Summarize
Create Metadata Report / Presentation

Raw Data Visual Vi &

Data [ | Tables [ | Structures [ | IGWS

Data Visual View
Transformations Mappings Transformations

1 I I
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Sensemaking

Overview
Zoom
Filter

Details-on

N, forage

O task operations ™

o =

/

author,
decide,

for data ¢i54.

demand
Browse

Search query

Reorder

Cluster

or act

search .=
Class %

1y

for

Ay crage SChema )

Promote
Detect patters
Abstract

problem SOIVG/ Reoals

N instantiate /

schema X

‘A:;q--‘ Instantiate

—~/
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STRUCTURE

3.Search for 6.Search for 9.Search for 12.Search 15.Reevaluate
. . 8 Are we sure?
Information Relations Evidence for Support =N 16.Presen-
Who & what? How are they relsted? \nat doas it have 1o do How do we know? 15 .
" . = :v-m m:rob.em:.‘ hand”? g ‘ tanon
| ' '
(multiple
hypotheses,
hypothesis gen
o order bias
Foraging Loop source tracking)
{holding large .
structure, Sensemaking Loop
overview)
(volume,
organization)
(Sskimming,
finding info, : ;
(finding neg volume) Reality/Policy|Loop
evidence,
volume)
2.Search 5. Read & 8.Schematize 11.Build 14 Tell
- & Filter Extract Case_ Story
L e —
EFFORT
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Design Considerations (vsto;, 1vs o]

Division, allocation, and integration of work
Common ground and awareness
Reference and deixis (pointing)

|dentity, trust, and reputation

Group tformation and management

Incentives and engagement

Presentation and decision-making




Social Data Analysis

How can users’ activity traces be used to
improve awareness in collaborative analysis?




Social Navigation

del.icio.us / jheer /

your bookmarks | your network | subscnptions | bnks for you | post

All your items (189)

T '_ |

« earlier | |ater » page 1 of 19

2005 MicroGraph Winners

NEJM — The Spread of Obesity in a Large Social Network over 32 Years

ﬁqw

» PetersProjection-over gif (GIF Image, 1203x800 pixels)

4 Forbes Lists, World's Richest People, and more - Forbes com
1 am o
. , Welkformed data | Elastc lists | Nobel pnze winners demo

E Data Visualization; Modearn Approaches | Graphics

} " Eaved Uy £450 glise: peaple
| Chnistian Cantrell. ActionScript PNG and JPEG Encoders Updated
Acrobots

Wikinvest | The Investing Wiki with Research about Companies, Investment Concepts, and mot

Patent Pending

Los Angeles Times Homicide Map

(a) (b) (<) (d) (e)
Read & Edit Wear, Hill et al 1992 . caier 1120+ page 1019



.‘(‘, > /O'IRLY'IW Narmshze

# 1 business apploations and topics (1) Type 3 search term IEM., I piine
# W consumer oparating systems and deice
= W dgtal meda appications and devices (|

= I dgmed app (1)
& W dokal eds (7)

W other (1)
& B9 systems ond prograceeng (1)
# I web dasign and developerent (1)

W Covor by History

W consumer operating systems and devices

TN YT W T TIRAST PRIy &
B web design and development

2003 10 2003 3 2004 0 JUO4 08 2004 D9 2004

Wattenberg & Kriss - Color by history: gray regions have already been visited
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Scented Widgets [infovis 071

Occupation

Lumberman -
Machirist

Mail Carrier

Manager | Owner

Mason

Mathess abician

Meat Cutter

Mecharic

Mecharic - Arplane
Mechanic - Automobele
Mechanic - Office Machines
Mechanic - Radio | Television
Mechanic - Rallroad
Messenger

Metal Filer

Metal Heater

Metal Worker

Medwafe

Miitary |
Miller

Mlliner

Mllwright

Mner

Model Maker

Molder

Motion Picture Projectionist

MAd e an o —_

Scale
Total People Count
% of Work Force

B # of times viewed

Visual navigation cues embedded in intertface widgets



Visitation counts

Occupation

| Lumberman -
| Machinist
Mail Carrier

2,250,000

B Manager | Owner
Mason

Metal Worker
Midwife

| Miller
Milliner
Millwright
| Miner
Model Maker
Molder

2,000,000

1,750,000

Motion Picture Projectionist
IR T, FON FONTTCNENCN

Molder
Motion Picture Projectionist =

Bdak. -

cale

B < of Work

Force

B @ # of times viewed
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Comment counts

Occupation

[ Lumberman -
Machinist
Mail Carrier

[ Manager | Owner
Mason

TN e T W e e

2,250,000

Metal \Worker
Midwife

2,000,000

I Miller

1,750,000

Milliner
Millwright

Miner
Model Maker

Molder
Motion Picture Projectionist

R T, PO oAV NN

Molder
Motion Picture Projectionist =

Bdak. -

cale

[ % of Work

Force

- @ # of comments
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No scent (baseline)

°°‘L wbem ) . 2,250,000
um an -
Machinist

Mail Carrier

Manager | Owner

Mason

FicLal mnoaver
Metal Worker
Midwife
Military |
Miller
Milliner
Millwright
Miner

Model Maker
Molder

Motion Picture Projectionist

ek aves s

AOST
Motion Picture Projectionist

1,750,000

-

Scale

% of Work Force | '

2000




Do activity cues affect usage?

Hypotheses: With activity cues, subjects will
1. Exhibit more revisitation of popular views
2. Make more unique observations

Controlled experiment with 28 subjects
Collect evidence for and against an assertion
Varied scent cues (3) and foraging task (3)
Activity metrics collected from sense.us study
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“Technology is costing jobs by making
occupations obsolete.”

Occupation 120,000
College President / Dean —
Constable

f Cook
| Counter ‘Workar
Craftsman
Cranemen | Hoigmen

100,000

Creditor
Crossing Guard | Toll Collector
Danocar | Dance Teachar
Decorator
Delivery Man
Demonstrator
| Dentist
Designer
Disabled
Dispatcher
Doctor Office Attendant
Draftsman
Dressmaker [ Seamdress
| Dyer
Economist
Editor [ Reporter
| Electrician
Electrotyper

2:'.' ) - I:

Scale

% of Work Force | ISSO 71”0

80,000

60,000

20,000




Results

B No Scent

B Comment Scent

(TA&TB)

Visit Scent

Mean Unique Discoveries

FirstBlock SecondBlock Third Block

Unique Discoveries

Visit scent had sig. higher rate of discoveries in
first block. Less reliance on scent when subjects
were tamiliar with data and visualization.

Revisitation
Visit and comment scent conditions correlate
more highly with seed usage than no scent.
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Social Data Analysis

How can users’ activity traces be used to
improve collaborative analysis?

How should annotation techniques be designed
to provide nuanced pointing behaviors?




Reported Birthplace of U.S. Residents, 1850-2000 (source: http://ipums.org)
e B Middle East ~ 00 of U.S. Population ~

Do you see what | see?
http://sense.us/birthplace#region=Middle+East

Iran

Iraq

Israel / Palestine

Jordan

Lebanon

Turkey Syria 0.05%
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Common Ground

Common Ground: the shared understanding enabling
conversation and collaborative action [Clark & Brennan "o1]

Do you see what | see? 2 View sharing (URLs)

How do collaboration models affect grounding?
| inked discussions vs. embedded comments vs. ...

Principle of Least Collaborative Effort: participants
exert just enough effort to successtully communicate.

[Clark & Wilkes-Gibbs '86]




Reported Birthplace of U.S. Residents, 1850-2000 (source: http://ipums.org)

= B Middle East ~ 00 of U.S. Population ~
0.3%
‘“ . 1)
Look at that spike.

* 0.25%
0.2%
0.15%
0.1%
0.05%

i ;1 850 J1 870 :1 200 ‘1 920 :1 940 '1 960 11 9380 i2000

Oannotate & ¢ N\ » [JO A Stroke Ml Fil N = == Sans-Serif vidv B I
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Reported Birthplace of U.S. Residents, 1850-2000 (source: http://ipums.org)

= B Middle East ~ 00 of U.S. Population ~
0.3%
éé o 7
Look at the spike for Turkey.

: 0.25%
0.2%
0.15%
0.1%
0.05%

i ;1 850 J1 870 :1 200 ‘1 920 :1 940 .1 960 11 9380 i2000

Oannotate & ¢ N\ » [JO A Stroke Ml Fil N = == Sans-Serif vidv B I
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Reported Birthplace of U.S. Residents, 1850-2000 (source: http://ipums.org)

>

B Middle East ~

00 of U.S. Population ~

“Look at the spike in the middle.”

1850

[:]xﬁlnlwiqiw

Turkey Syria

1900

Stroke M Fill

Iran

Iraq

Israel / Palestine

Jordan

Lebanon

1980 2000

0.3%

0.15%

0.1%

0.05%
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Reported Ocoupations of U.S, Labor Force, 18502000 (source: hitp: /fipums oQ)

>> bank #all Cmen © women % of Work Force ~
o
QM
on
aIs
as

———

WAy v o0 »o 208

Oamase | . . \ suche @ AN = e ise B 2

Reported Ocoupations of U.S, Labor Force, 1850-2000 (source: hap: /fpums.org)
o ored Call s men C owomen 9 of Work Force ~

?

oms

=N
s
Saus
00

oooleN |

"o "o "o e -0 reoc o 2000
e BLAE « = B 1

Free-form

o

Lathuds

ns

nr
A2

Age of Victim (in Yean)
s

ot

Hamnbiide Victham i Los Rageles Comnny, 2007 (Senrcer LA Times
o e J canne
% W Sntrone

186 NS R4 MY HRZ MY AMBD MTE AR MTT

Lenginade

Hommdcide Victons in Les Angebes Commny, 200 Somtce: LA Tien

L=
| Oumbet ]
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Use of Annotations

Arrows b
Text A
Ovals O
Pencil 7
Lines LY
Rectangles [

25.1%
24.6%
17.9%
16.2%
14.5%
1.7%

39.0% of comments included annotations
Pointing to specific points, trends, or regions (88.6%)
Drawing to socialize or tell jokes (11.4%)

Variety of subject responses

‘Not always necessary’, but ‘surprisingly satistying’

Some concern about professional look
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Visual Queries

Model selections as declarative queries over
interface elements or underlying data

(-118.371<lon AND lon<-118.164)AND(33.915 <lat AND lat<34.089)



Visual Queries

Model selections as declarative queries over
interface elements or underlying data

Applicable to dynamic, time-varying data

Retarget selection across visual encodings

Support social navigation and data mining




Social Data Analysis

How can users’ activity traces be used to
improve collaborative analysis?

How should annotation techniques be designed
to provide nuanced pointing behaviors?

How can interface design better support
communication of analytic findings”?




F@ sense.us > map - Mozilla Firefox [: HU]E ﬂ
Ele Edt Yew Hglory Eookmarks Jools Heb o

(? v v @ /l‘ .LJ hetp: Jisenss, usimap#option=T3commeant=210 - b_ [C:- ‘,\‘\,
sense.us / map hello, Jeffrey profile comments trails help logout

State Map of 2000-2005 Census Data (source: U.S. Census Bureau) comments (5) New Comment | View All (16)
. ¥ All the Men are Moving to Nevada? °)

Compare this “where the women are” with the
popuation increase maps, Nevada is booming, but not
wih woemn,

& by Andrew Roberts on Wed Sep £, 2006 S:19 PM

Wel, duh, they stil make up 49% in Nevads. Those
rica color ranges mada mea lazy, Or is this an impartant
Ul issue? The range between color extremes changes
with Rtle notice, perhaps causing the viewer, as [ did,
to assume that there is a constant, or larger, range of
change than is actually present.

# by Andrew Roberts on Wed Sep §, 2006 523 PM

is Las Vegas causing & massive shift (i.e. gamblers)?
since the entire state is being colored unformiy, you
get the impression that this is an even dstrbution, but
the reality might be very diferent due to large
aggregations of peopls around the major ditees,

&' by Thomas Chamg cn Wed Sep 6, 2005 5:37 PM

1 think one or two percentage points might actualy

make & big diference in the culture... any Alaskans
care to comment?

& by Martin Sharp on Wed Sep &, 2008 7:10 PM
test

by Michael Rogers oo Wed Sep 27, 2006 143 AM
reply

Femae persons percent 2004 v

bookmarks (3) Add View | Save | Load | View All

A it A

Done 0 Gy

: Amnnotate Stroke B Il

visual communication lab privacy feedback help See something interesting? Add a comment ., it's easy!




“Yableau - commands. twb =)
s [t Yew Fomst Dats Ansyss Toble [ocknwk Window leb
& L& e BB kO s F P

Schema x
1 Coim:| ONT(Com. . I'
comemands, csv Connection hd |
z7 || Prers: Pows: | Command |~ Shel |+
e ~
Dimensions | Command I=]
e Command
M Comenard Growp
2 Date
#e Description
e Loghle
#c Sheetnare Level of Detad: CMD_SHELF_A00
e Sl
o Tere
i Lhermarme
fec Workbook
o Magsure Names
Mack:
Sciboastil v] O_ANFLTIR
FMT_MARKTYPL
coo:[shel 7] T
See:
Measures Legand:
¢ Mesvure Vaber . P -
W Cohars CMO_SELF REM
] Coker
O] Frers v
e
oo Wednesday, Avgust 10, 2005 0401 PM (3 min ago)
Cobsrrs Rows seern much more poprdar than coksws.
= 'ms 2:5 'L 61' Cobara: N Cormmand)
Groups Rows: Comenand, Shef
MRers: Comeans
Mark: Dar (Agormatic)
Color Sut
W4 u\ CommadCorts [ Commad Grogs [ Teelne 07/22 [ Tivelne (8/01 ) Shelves / Y |
x tsheet
- T B | ) —
Fhers N ' L e 3 = 5
4 ’ = ot - ! - £
5 } -4 H o ’ —
fﬁ y ' '3 ' x r
e anactbanucebasnes - —
Geachi Type: !,_ - e | emm ’ t -
al _vJ [':' i .
BookMEs; [ show Only Comerand Counts Comerand Groups Tevedne 07122 Tievelne 00J01 Stwives
(Eport | (Roet ] ¢ >
Ready

76



Graphical Analysis Histories

5

o Trmedrx ’ nl
s Vv
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“Microseft PowerPoint - [Presentationt]

1
“i]ﬁ-mn-mwxoohsu-smumm
BNEA" WY Aﬁvu*‘\)aj R e R R - | il -4 Bz U 3 |LE 33 & | s Degn i tiew Shde b
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] — ™ e s DD
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Sum of Inventory for each State broken dovn by Market and Market Size,
o
Sum of Inventory for each Product broken dovwn by Market, Market Size and State.
Cinck 1o ad notes
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ioeme [ ] Agoshapes- N NDO A A d - L-A-SF=a8p
Shde 1 ¢f 1 Def uk Desion ux
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Social Data Analysis

How can users’ activity traces be used to
improve collaborative analysis?

How should annotation techniques be designed
to provide nuanced pointing behaviors?

How can intertace design better support
presentation of analytic findings?

How can contributions be better integrated?




Structured Conversation

Reduce the cost of synthesizing contributions

WIKII"‘I-LI)IA

The Free Excyclopedia

= Conterts

= Feastured content
s Current events
= Random sriche

nloraction
= About Vipedas
s Commundy porial
» Recent changes

» Contact Wikipeda

articke

Editing Interactive visualization

From Wikipedia, the free encyclopadia

At 0N Petiony

odit this page

You are not cumrently logged in. While you are free to ed
time and date, in this page’s adt ory. W15 sometimes

Meassages sent to your IP can be viewad on your talk pi

Please do not save test edits, If you want to experin|

<!== Unsourced image removed: [[image:Ne
'"'Interactive visualizavion'''

interact with computers to create graphid
[(visualization]] to be considered i1ntery
'Y '"Huasan Inpuc''': control of some asped
represented, must be available to a huma
®tt‘Response Time'*';: changes made by ¢
visualization i1s considered a [[soft rea

Wikipedia: Shared Revisions
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Integration: Evidence Matrices @iliman o0
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current World: Expeciment
Current Matrix: Amalystalpha
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Integration: Evidence Matrices @iliman o0

Alpha’s CACHE workspace

PP —, Qo £ s o
ot wiee Aaad Be o
' The Theker

Ticker

Curreat Matszs

*: Asalystalpha

N e oo oo Cor Jameange Cove e S Toelit ] KA e A N

Sharing &
coordination

----‘

Individual
|4'analysis
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Merging Analysis Structures @rennan et al oo

- .
b O”@ - ». \\Q?f@';/. ,./ 'I‘
....... @ e e RS g e A
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Design Considerations (vsto;, 1vs o]

Division, allocation, and integration of work
Common ground and awareness
Reference and deixis (pointing)

|dentity, trust, and reputation

Group tformation and management

Incentives and engagement

Presentation and decision-making




Ongoing Work

How to better structure analysis tasks?
Observe trends / patterns of interest
Generate hypotheses

Marshall evidence for/against a claim
Structured tasks improve outcomes [Willett 20m]

How to better encourage participation?
Narrative: storytelling to spur exploration
Financial incentives / crowdsourcing [Willett 2012]




Social Data Analysis

Visual sensemaking is a social process
as well as a cognitive process.

Analysis ot data coupled with social
interpretation and deliberation.

ow can user interfaces catalyze and

support collaborative visual analysis?




