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A graveyard of “YouTubes for Data”
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Many Eyes — circa 4/2012

128,478 Visualizations
17,340 Comments

only ~11% of comments provided a plausible
hypothesis or explanation for the data in the
chart




Can having access to social information
negatively influence analysis?

The Impact of Social Information
on Visual Judgments




Visualizations : Highest Paid Athletes of 2013 3 VARIABLES

Does information
on others’ graphical
judgments impact
the accuracy of a
new person’s
judgment?

Comments

Woods and Federer are equal
in endorsements. Bryant

u J . u L barely gets half as many.
Highest Paid view for this comment
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Social Influence

Asch 1951




Social Influence

Normative versus Informational

Using social signals as evidence when
we’re choosing:

Restaurants

Music (Salganik et al. 2009)

Tags (Golder et al. 2007)

Controlled Experiment

Does information on others’ graphical judgments
impact the accuracy of a new person’s judgment?

Two conditions:

Non-social: Visual judgment task with no social
information

Social: Same task, presented with summary of
judgments from non-social group

Participants are incentivized ($$) to be correct.




Visual judgment task

Cleveland & McGill 1984

1. Which of the two marked sections is larger?

2. Make a quick visual judgment of what proportion the smaller
section is of the larger.

AMT study: Heer & Bostock 2010

proportion estimate

Social
Mean (56%) 1SD (78%)

“Faithful” “Biased”

proportion estimate




Results

Does information on others’ graphical
judgments impact the accuracy of a new
person’s judgment?

Faithful _. -_

Control —- -_

Biased —- -—
16 18 20 22 24 26 3

Midmean Absolute Errors

Does the amount of social information matter?

Implications
Nollsociap igimstiatien?.
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Multiple issues when collaborative analysis
remains shallow.

Can we augment social data analysis to
support deeper analysis and synthesis?

CommentSpace: Structured
Support for Social Data Analysis
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Sorting by Count

It looks like Norway has won far more medals in
the Winter Olympics than any other country. Why?

[

* Evidence For
* Evidence Against
* (Related)

Question
Hypothesis
Question
To-Do

* Hypothesis
* Question
e To-Do

Sorting by Count | It looks like Norway has won far
more medals in the Winter Olympics than any other, .,

Norway also leads
when you consider
Linked to parent as:
Evidence For (by you)
Reply To (by you)




Hypothesis generation/evidence gathering

+1 [Hypotnesi(1) Contributors highlight important

Tagged as "Hypothesis" by 1 collaborator. i-tems Wlth -tags
Click to tag it again.

Tags help late-joiners identify and
Hypothesis | ([iQuestioRl) ( To-Do | build on important comments
[ Evidence Against |

| All Comments I Current View | m

= s;@q«w;«unt.:maks.uswa? : Contributors use links to organize

9 s o contributions and build narrative
A possible explanal & m k
\ Norweglans have tradi Evidence Against
ke Cross Country Skiing and skl jumping and
ticipated in them since the very beginning of

L e ‘games. We should find more documentalon

¢ "ming this.

+

O) - x wouem + P Rey ]

Itlooks ke most of their medals are from cross.

L | Look at this employment data. Nonwegians work
§  country sking, biathion, and Nordic combined. They -
were big in skating at one point as wel. = | G e T
> E have more time to sk

car 07:12:44 v P (rEply [V,
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Norway has dwindied a bitin the ov eral count, but
sl rnked fourth in ov erall medas in 2010 -
‘suprising considering its snall population.

Is just a function of latitude? Someone Sho
| plotting medals versus lattude - or distance
the Aps.
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Studies and Deployments

Controlled lab studies to
test core analysis subtasks

Live deployments
(Www.commentspace.net)

| Major Motion Pictures 2005-2010

College Return on Investment

Posted: 21.July 20

Tour de France - Stage Results (2007-2010;

Posted: 6 July 2010 (Updated Daily) O 3t comments %
for eac ®

Study: Use of Tags and Links

Hypothesis: Tags and links can provide common ground
and encourage continued discussion.

A between subjects study (n=24) with 2 conditions.

“No-Tag” Condition “Tag” Condition

Current View | Friends Only | m

Cotton really doesn't change much fromyear to =

Cotton really doesn't change much fromy ear to
year.

)
Qay B. Fri Aug 21 2009 v &P reply |V "
Oay B. Fri Aug 21 2009 - Qay B. Fri Aug 21 2009 v P reply | V. |

..and 2008. Cotton exports across all states are very
similar across all of these years. Qay B. Fri Aug 21 2009
Qay B. Fri A 1 200!

.

Part 1: Sensemaking from existing comments (classify given hypothesis)
Part 2: Find views and generate comments.
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Study: Prompt

Filter Jobs |Bar B8]
@ Al @ Men @ Women | (» # of Workers (O % of Workforce
1,500,000
1,400,000
1,300,000
1,200,000
1,100,000
" 1,000,000
g 900,000
S 800000
2 700,000
5
600,000
500,000
400,000
300,000
200,000
100,000

1850 1860 1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

Hypothesis: Stereotypically male jobs have remained almost
entirely male even as women have joined the work force.

Study: Results

Participants who used tags and links
classified comments more
and than those who didn’t

Participants using tags and links
generated significantly more replies to
existing comments
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Justin Timberlake has had one #1 single.
Strange pattem.
Come with me if you want to live!

When Tweens attack.

Mariah Carey's "I'l Be There” is a #1 hit single.

| like Rainforest better than 19, but | guess more people liked the
anti-war thing with 18.

There's just no love for jazz, is there?

In open-ended tasks,
participants still engaged
mostly in superficial,
exploratory analysis

We saw very little use of
tags or links

Can we use paid crowds to perform small
pieces of analysis tasks?

13



Announcements

Final project

Design new visualization method
Pose problem, Implement creative solution

Deliverables
Implementation of solution
8-12 page paper in format of conference paper submission
1 or 2 design discussion presentations

Schedule
Project proposal: 10/28
Project presentation: 11/13-11/20
Final paper and presentation: 12/2-12/6

Grading
Groups of up to 3 people, graded individually
Clearly report responsibilities of each member

14



Crowdsourcing Visual Analysis

Can we use paid crowds to perform
small pieces of analysis tasks?

15



Analyst Crowd

Open ended crowd tasks - problems

Expectations may be unclear to workers.
Workers may explain irrelevant features.
Workers’ may give speculative explanations.

Workers may not attend to chart details.

16



How can we organize crowdsourced visual analysis
tasks more effectively?

Select Generate
Charts Explanations
Analyst Crowd
Data
Examine Rate
Explanations Explanations

Data

Analyst
Data

World Oil Production 1965-2010
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|Year Country

11965 United States
11965 Canada

1965 Mexico

1965 Argentina

1965 Brazil

1965 Colombia

1965 Ecuador

1965 Peru

1965 Trinidad & Tobago
1965 Venezuela

1965 Other S. & Cent. America
1965 Azerbaijan

11965 Denmark

1965 Italy

| 1965 Kazakhstan

1965 Norway

1965 Romania

1965 Russian Federation
1965 Turkmenistan
1965 United Kingdom
1965 Uzbekistan

1365 Other Europe & Eurasia

4 |1965 Iran

1965 Iraq
1965 Kuwait
15¢

0il Produced (Thsnds. of Barrels/Day)
9014
920
362
276
96
203
8

66
135
3503
47

0

~
omoofoo®o

5337
1508
1313
an
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Select Charts
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R version 2.12.0 (2010-10-15)

Copyright (C) 2010 The R Foundation for Statistical Computing
ISEN 3-900051-07-0

Platforn: 1386-apple-darwind.8.0/1386 (32-bit)

R is free softuare and cones with ABSOLUTELY NO WARRANTY .
You'are welcone to redistribute it under certain conditions.
Type "license()' o 'licence()' for distribution details.

Natural language support but running in an English locale
R is a collaborative project with nany contributors.
Type "contributors()" for more infornation and

“citation()' on how to cite R or R packages in publications.

geno()" for sone dencs, "help()' for on-line help, or
rt()' for an HIML bronser interface to help.

5 (5632) 1386-apple-darwind.8.0]

ored from /Users/willettn/.Rapp. history]
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R version 2.12.0 (2010-10-15)
Copyright (C) 2010 The R Foundation for Statistical Conputing
ISEN 3-300051-0

Platforn: 1386-apple-darwing.8.0/1386 (32-bit)
R is free softnare and cones with ABSOLUTELY NO MARRANTY.
fou are welcone to redistribute it under certain conditions.
Type "license()' or 'licence()" for distribution details.
Natural language support but running in an English locale
R is a collaborative project with nany contributors.

Type *contributors()" for nore infornation an

“citation()' on how to cite R or R packages in publications.

{deno()' for sone denos, ‘help()' for on-line help, or
rt()' for an HIML browser interface to help.

5 (5632) 1386-apple-darwind.8.0)

ored fron /Users/willettn/ Rapp. history]
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Generate
Explanations

Select = Generate
Charts Explanations

Analyst Crowd
Data

Explanation Microtask

€3¢0 RN
Each o the charts In this HIT shows the average amount of ol produced per day by one or more counties over the past S0 years
2 e
i
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3
i oam
s 2m
H
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vaur
/Day) by Year. The view is y y
“Iran.
1. Explain why » in the chart might have occurres o
{ 4
:
/

Generate
Explanations

Select Generate
Charts Explanations
/)

Analyst

Data

Explanation Microtask

€9 C(0 7o 2 X

Each of the charts in this HIT shows the average amount of oil produced per day by one or more counies over the past 50 years
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H
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This chart shows Ol Produced (Thsnds. of Barrels/Day) by Year. The view is fitered by Country to show only
“Iran*.

1. Explain why valley highighted in the chart might have occurres d.

\

R
-
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Rating Microtask
Rate L rrrra—

‘ € 2 C|®opr roduction-2011-06-16&assig... 77 B X
.
¥ um
3
g 5,000
8
R
i oam
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H
Select iy Generate H
> ; . R
Charts Explanations Yo
‘This chart shows Oil Produced (Thsnds. of Barrels/Day) by Year. The view is filtered by Country to show only

“Iran".
%\ Prompt: Explain why the strong peak or valley highlighted in the chart might have occurred.

Crowd Response R1: * peak during early development valley during libya sanctions"(Reference:
ttp://en. wikipedia.org/wiki/History of Libya under Muammar al-Gaddafi )

Analyst

D ata http://en.wikipedia. wi
1. Does this response provide an explanation for why the highlighted peaks and valleys in the chart might have occurred?
Rate Otes ONo ONone present
EXplanations | 2. ow dearand speaitc s he response? (hot Clear/Specifc) — O1 02 03 04 05 — (Very Clear/Specifc
3. How plausible is the response? (Not Plausible) - O1 02 O3 O4 Os — (very Plausible)
/)
E '
Explanations
Select Generate | ettt
Charts Explanations
—— q
~~——-]
~~— 4
— Analyst Crowd )
Data e o e

Examine - Rate
Explanations | Explanations [E

i

(T
B
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Seven Strategies for Crowdsourcing
Social Data Analysis

(Typical) Explanation Microtask

*§ xplanation Task x

€ > C O proxyc e.net/explainTask?study 0il-Demoé 1d=T kerld=Expert... *M Q

Each of the charts in this HIT shows the average amount of oil produced per day by one or more countries over the past 50 years

g

)

3
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i

3

g 3,000

2 2,000

o

g

3 1000

g

g or - - - - - - - -
s 1965 1970 1975 1980 1985 1990 1995 2000 2005

Year

This chart shows Oil Produced (Thsnds. of Barrels/Day) by Year. The view is filtered by Country to show only
"Iran".

1. Explain why the chart is interesting.
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Problems

Expectations may be unclear to workers.

Workers may explain irrelevant features.

Workers’ may give speculative explanations.

Workers may not attend to chart details.

S1. Use feature-oriented prompts.

“Explain the long term trend in the
chart.”

“Explain the peaks and/or valleys in
the chart (if any exist).”

22



S2. Provide sample explanations
200/ D ——

€>C \@ proxy. e.net/explainTask 0Oil-Demo& T Expert... {}}»I X[

'§ Explanation Task

Example HITs and Responses

The examples below show the level of detail we would like in your responses.

Example 1

£

3

g a0
:
ERT™S
g
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&

o

@ 100
g

%

s 195 1970 1e75  1o80 185 190 1995 2000 2005

Year
This chart shows Oil Produced (Thsnds. of Barrels/Day) by Year. The view is filtered by Country to show only “Iraq".

1. Explain why the strong peak or valley highlighted in the chart might have occurred.
The peak in 1979 is the result of increasing ol production under the Baath leadership, which nationalized o production in the country.
Production then dropped dramatically during the Iran/Iraq war s production, refinement, and export faciliies were damaged and
destroyed.

Click the button below to begin the task. You can return to these instructions at any time by clicking the "Show Instructions" link in the HIT.

Begin Task

S3. Include ctfererecatigeatisatitasksbtasks

Each of the charts in this HIT shows the average amount of oil produced per day by one or more countries over the past 50 years

g

3 s
3

g 5000
4

3
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&

2 2000
@

g

% 1,000
= 195 1970 1975 1980 1985 1990 1995 2000 2005

Year

This chart shows Oil Produced (Thsnds. of Barrels/Day) by Year. The view is filtered by Country to show only
“Iran".

1. What country or countries are shown in this chart? L

2. Explain why the strong peak or valley highlighted in the chart might have occurred.

‘ 4

3. Provide the ur of a specific web page (not just a site) that supports your

( /




Explanation Microtask

S5. Include annotatiloin s‘ubtasks»

€ 9 C  ( proxy.commentspace.net yN

Each of the charts in this HIT shows the average amount of oil produced per day by one or more countries over the past 50 years
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= 1965 1970 1975 a8 1985 1990 1995 2000 2005

Year

This chart shows Oil Produced (Thsnds. of Barrels/Day) by Year. The view is filtered by Country to show only
“"Saudi Arabia".

Show Instructions

1. What country o countries are shown in ths chert? | Saudi Arabia| |

2. Clck and drag on the chartto highigh th strongest pea or valey.

Remove Last Highlight
3 Clear Highlights

3. Explain why the strong peak or valley highlighted in the chart might have occurred.

4
Y
Explanation Microtask
S6. Use pre-annotated charts
"
€ = C  © proxy.commentspace.net/explainTask?studyName=0il-Demo&assignmentld=TestAl&workerld=Expert WP N
Each of the charts in this HIT shows the average amount of oil produced per day by one or more countries over the past 50 years
g
T 6000
3
g 5,000
{
4,000
3
5 a000
&
2 2000
g
3 1,000
g
= 1965 1970 1975 1980 1985 1990 1995 2000 2005
Year
This chart shows Oil Produced (Thsnds. of Barrels/Day) by Year. The view is filtered by Country to show only
“Iran".
1. What country or countries are shown in this chart? |
2. Explain why the strong peak or valley highlighted in the chart might have occurred.
4
3. Provide the url of a specific web page (not just a site) that supports your
4
/)
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S7. Elicit explanations iteratively

Data

E ncou rag e D |Ve rse E Xpl Bagliqf 864D 51 HIT shows the average amount of oil produced per day by one or more countres over the past 50 years

€3¢0 net/explainT. I pert.. 3% [wf X

6000

5000

(keameuea jo ‘spusus) peonpoid sc
g

Select
2000
Charts
1,000
7 W we W W W ww w5 @ aw
: Year
&
gi. ‘This chart shows Oil Produced (Thsnds. of Barrels/Day) by Year. The view is filtered by Country to show only
Analyst ! e,
1 Exilain whi the i H-r v-n.i mihhihted in the chart miim have occurred.
Examine
Explanations

4

Previous responses:

W

Deployment
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Deployment via Mechanical Turk

910 Responses for
64 Charts from
16 Datasets

Quantifying Response Quality
relevance (0-1) Does the response explain the requested feature?

clarity (1-5) How clear and specific is the explanation?
plausibility (1-5) How likely is the explanation to be valid?

quality = relevance * ( clarity + plausibility ) /' 2

Yes. The response explains why the peaks and valleys may have occurred

Does this response provide an explanation for why the highlighted peaks and valleys in the chart might have occurred?

@ves ONo
How clear and specific is the response? (Not Clear/Specific) « 0102030405 (Very Clear/Specific)
How plausible is the response? (Not Plausible) « 0102030405 (Very Plausible)

Experts scored response quality this way.
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Based on our ratings, the majority (63%) of
responses were of high quality (quality = 3.5).

% of Responses

20%
15%
10%
il
0%
5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

0.0 1.0 1.

Quality Score

Home Prices (% Change from

Previous Month)

4.0%

2.0%

-2.0%

Dataset: US Metro Home Prices (% Change / Month) 2001-2010

Boston Metro

2001 2002 2003 2004 2005 2008 2007 2008 2009 2010

“The primary reason for the peak s ...
... annual variation where home prices rise in the spring.
... the $8,000 home buyer tax credit.

url: http://articles.boston.com/2011...indices-housing-
prices
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Average Total Cost to Graduate ($)

Dataset: US College Graduation Rates vs. Cost To Graduate

-n'-'
200K - .(
. Y
’ ‘
150K - o ’5
U
‘:t': |$' J"
100K Yoo
] L 1
'
#" Groveq ty uollege
50K
o T T T T T

0 20 40 60 80 100
Percent of Students who Graduate

“Grove City College is Christian based and strives

to keep tuition rates affordable for most students.

.. located in a rural community ...
.. selective enrollment ..."

url: http://stateuniversity.com/...college.html

Do our strategies improve
explanation quality?
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Experiment 1 — Strategies S1-S5

No Strategies vs. Strategies (S1-S5)

1800 sgopianaton Task x

€3C 0 t/explainT. 0il-D: T #2254

| S
Each

re-oriented prompts.
examples.

of the charts in this HIT shows the average amount of oil produced per day by one or more countries over the past 50 years 33 -Qhan_
S4.[Refere

-
& s S5.
i
400
3
2 a0
e 2,000
g
1000
T T P

“This chart shows Oil Produced (Thsnds. of Barrels/Day) by Year. The view is fittered by Country to show only

| |S Iran".
1. W
2.8

Includ

eading subtasks.
nce-gathering subtasks.
2 annotation subtasks.

Experiment 1 - Strategies S1-S5

Multiple trials per condition, 4 conditions

(2 interfaces x 2 worker pools)

H1: Results from US workers would be of higher quality

than results from non-US workers, but

H2: Employing strategies S1-S5 would increase the quality

for both groups.
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Experiment 1

US Workers performed
better than Non-US.

US Workers |G 2 >
Non-US Workers 165

0 1 2 3 4 5
Average Explanation Quality

Experiment 1

Using S1-S5 increased 196% for Non-US Workers
explanation quality: 28% for US Workers

us No-Strategies
Workers  gtrategies

Non-US No-Strategies ‘
Workers srategies | NN >

0 1 2 3 4 5
Average Explanation Quality

Worker Pool (F, 193 =12.2, p < 0.01)

Significant main effects for { .
Strategies (F, 193 = 14.5, p < 0.01)
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Experiments

Reference Gathering (S4)
Produced useful references, but slowed workers,

increased attrition, and lowered quality.

Annotation Subtasks (S5) and Pre-Annotation (S6)
Both improve attention to detail but are
useful in different situations.

Eliciting Explanations lteratively (S7)
An iterative round produced 71% new
explanations, increasing diversity.

Do workers provide reliable quality
ratings?

N
Crowd

Rate
Explanations

31



Experiment 2 - Rating

Yes. The response explains why the peaks and valleys may have occurred
Does this response provide an lanation for why the highlighted peaks and valleys in the chart might have occurred?
@ves ONo
How clear and specific is the response? (Not Clear/Specific) « 0102030405 (Very Clear/Specific)
How plausible is the response? (Not Plausible) « 0102030405 (Very Plausible)

Elicited 1,334 ratings for 192 responses.

Compared against expert quality ratings.

Experiment 2 - Rating

Individual workers’
quality scores were
moderately correlated

with ours. 2210
538 070
o .
228
B8 "
. . a0c
The median quality from %_gg 041
. = [
multiple workers 5z 0
correlates more strongly “&~
. . 1 2 3 4 5 6 7 8 9 10
correlation with our Number of Raters
scores.
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Takeaways

A workflow for generating and
L dow assessing explanations for
o A trends and outliers.

sssssssssssssss

S1. Use feature-oriented prompts.
S2. Provide good examples.

Seven strategies for improving
crowdsourced explanations.

Generates good explanations
(63% were high-quality).

Exposing Provenance and
|dentifying Redundancy

33



Adding Additional Crowd Processing

Select Gengrate
Charts Explanations and
Locate Sources
Analyst
Data )
Rate Explanation ]
Examine Quality
Explanations | CheckSources |
[ Cluster Explanations ]
yovenance
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Provenance

;
g

Stow Instructions

. Demographic nformation (Asked on st WIT on),
What i yournatonaiy? | )

Whative o schoing haveyou complete? )

( 4 )

Exp'ana!lon Ias!

What are the

workers doing?

Provenance

800 epumontsc  x '\

m =

e
010

Pt Sutans o G

Show Intructions

1. Demographic nformation (Asked on first HIT any).
Wt s your atralty? | )
Whative o schoing nave you complce?

Wt s yournatveanuage? | )

( 4 )

Explana!lon Ias!

800/ Buwenromyin =

e3¢

Google mpmmmegmsy

&
LR
P O 0

s o s s e 1)
et s s o # S 3 s i
R o e .

S B oy e i e s 4145 iy
ot e o T3 U5 N Wk R et YU B
G St ot e’
Tuition

AU s, T O o o Lo iy S s
it ey 1 e b e e et
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Cross-Domain Access is Limited

800 tomumta  x r LY NSrm—— s

2013200 Toal Undergaduste Charges
How Much Does ¢ ost?

/A\ Tuton Gharges:

d porime Work e

. nnation (ks n s T o).
sy ratany?

P —
A e

e st s e i)

N  Contact s 12

:

B

nstrumenting Explanation Tasks

Requester: visualizationiab.ucb Reward: $0.40 per HIT  HITs Available: 10 Duration: 30 minutes
Quali s Required:  Locaton s US

Each of the charts n tis it compares the graduaton rate
(xcaxs) and th totl ost to graduate (y-axs) for 554 top
US colleges and universities (as ranked by Boomberg
Businessweek in 2010). Each pont represents a single
college or uiversty.

g

g

“Average Total Gost 1 Gradts (3
g

2

]
Percent of Stdents who Graduate

1. What w\?z or um% i N?N\?Med inths chart?

2. Explain why the strong outlier highiighted in the
chart might be diferent from the other tems. (Try to
give one speciic, well-justid answer per text box.)

I there are multple explanations, enter each one in 2
separate text box.

Using the brawser to the righ, find text on a web
page that ustiies each explanation. Seect the text
and cick the "mark as source” button to add 1,

Explanation 1

__

+Add Another Explanation

Finished with this HIT?  Let someane else do 12
SubmitHil |




Logging via

Proxied Browser

eb Server

.4

Proxy Server

+Source
Highlighting
Code

Ow
v

Worker Log

Average Total Cost to Graduate ($)

Provenance

§

150K +

100K -

]
ol

2
R

Longlsiantt. umprsliy 0 \%?

P

academically motivated.”

“High costs might come from it's high room
.| and board fees, due to its geographic
location near NYC. Low graduation rates
come from the fact that it is not a very
selective school, taking in over 80% of
applicants, which doesn't allow it take many
top ranked students who are more

Visitation logs

2011-12-11 09:22:04 google.com
2011-12-11 09:22:04 sqr:helo

2011-12-11 09:23:08 google.com/search?hl=en&source=h
2011-12-11 09:23:11 google.com/search?hl=en&q=Long !

2011-12-11 09:23:13 google.com/search
2011-12-11 09:23:31 google.com/search
2011-12-11 09:23:38 google.com/search

q=Long Island U
q=Long Island U
q=Long Island U

2011-12-11 09:23:43 google.com/search?q=Long Island U

2011-12-11 09:23:54

le.com/search?g=Long Island U

2011-12-11 09:24:09 colleges.usnews.rankingsandreviews

Paragraph- Ievel citations

LAP%] Regional Universities (North)

Summary

LIU Post is a private institution that was
founded in 1954. It has a total
undergraduate enrollment of 8,315, its
setting is suburban, and the campus size
is 308 acres. It utilizes a semester-based
academic calendar. LIU Post's ranking in
the 2014 edition of Best Colleges is
Regional Universities (North), 123. Its
tuition and fees are $34,070 (2013-14).

720 Northem Boulevard
Brookville, NY 11548-1300
[map]

Phone: (516) 299-2000
2013-2014 Tuition
§34,070 witon and fees
Students

8,315 enrolled

25% male ] 75% female
Admissions

rolling admission
78.8% accepted

¥ More Information
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Provenance

Did the facts and inference
come directly from the source or did
the worker add to them?

2011-12-11 09:24:09 colleges.usnews rankingsandreviews + Mor fomation

Source-Checking Microtasks

Generate
Explanations &

A second group of
workers verifies links
and attributes
explanations to the
source or the worker.
( 75% accurate in

our preliminary tests )

Select Charts with
Trends & Patterns
Locate Sources

i %

Analyst Crowd

Rate Clarity/Specificity

-

Data

38



edundancy

Redundancy

Many explanations provided
by workers are redundant.

g

g

g

Average Total Cost to Gradute (5)

o
ax Brigham Young University (BYU)

0 M 4o @ @ 10
Percent of Students who Graduste

“The Church of Jesus
Christ of Latter Day Saints
pays a significant part of
the tuition costs...”

“The cost of attendance at
BYU is subsidized by the
LDS church.”

“98% of their students
are members of LDS and
they have lowered
tuition...”
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Redundancy

Many explanations provided
by workers are redundant.

- Duplicate results for analysts to examine.

Redundancy can signal high support
and corroborating sources.

Redundancy

Automated text similarity o
methods don’'t deal well | Cristertaterbay Sams
with these kinds of content.

the tuition costs...”

“The cost of attendance at
BYU is subsidized by the
LDS church.”

“98% of their students
are members of LDS and
they have lowered
tuition...”
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Redundancy

o Generate
Select Charts with Explanations &

Trends & Patterns e —

! B

Analyst Crowd

Rate Clarity/Specificity
Check Sources

Can we crowdsource
redundancy
detection?

i

\

Data

Clustering via Distributed Comparison

D
€ 00k H "4 i
j W ¥R
H T gt "
g 1ey i ’
H . -:t-\‘; ol
I - )
30K s ST
[ L .
8 .
§ 50K < BrighlmVuungUnL?ﬁsm(BVU
<

oK

T T T T T
0 20 40 80 100
Percent of Students who Graduate

—8
X
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Clustering via Distributed Comparison

€ 20

i

B \

H 150K ; " 'ﬁ

]

¥

S 100K

3

s

&

§ 50K Brigham Young unv:vslty(E‘(U
oK

T T T T T
0 20 4 60 80 100
Percent of Students who Graduate

Do these two responses give the same general explanation for the
peaks and valleys in the chart?

OYes. Both responses give the same general explanation.
ONo. The responses do not give the same explanation.

Clustering via Distributed Comparison

€ 20k
i {»:‘
§ r-ﬁ‘
§ . ,F\( :
o " .o
P e
8 .
g 50K Brigham Young UnlveT»sny(m
S
oK

@ 10 l
Pucml ofsmdenb who Graduate
- + Slmple e forvorers

- Scales ;"Iy ’)

Sensitive to clustering method
Do these two responses give the same general explanation for the Workers have ||tt|e context

peaks and valleys in the chart?
OYes. Both responses give the same general explanation.
ONo. The responses do not give the same explanation.
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Clustering via Color-Coding

Prompt: Explain why the strong peak or valley highlighted in the chart
might have occurred.

i e N L G
growth of businesses In the area. Notable amongst these businesses are the three school
disticts that service the city and growth In the heaith services Incustry."(Reference:
www. Google. com/sear mlp-o employers 2007 )

Response RS: "The high peak in 2008 was during the time when the economy was overheated.
After that time the economy slipped into a recession which caused the employment status of

Iany pesle o carge. Ts sy atr 2 the 73 shos 8 shar g I emplomene. *

(RI'“M mm ﬂ"‘/ h-mumnmmmm:

Individual workers cluster
the whole set.

Workers have
complete context

Individual workers can
cluster badly

mmm Hard to integrate clusterings

from multiple workers

How to Integrate Color-Clusterings?

Prompt: Explain why the strong peak or valley highlighted in the chart
might have occurred.

AL I ok appee tthe maked rouh n s p e 2008 ciecides it
growth of businesses In the area. these businesses are
ulmmmumdmmmmmmmmlm (um
www.google.com/search78q=el paso employers 2007 )

Response RS: -Th Nh pesk n 008 was durng the tine when e cacomy was overeste.

Ater that time the economy slipped Into  recession which caused the employment status

many pecle to carge T iy ater 2108 mmm.mmmw
AFQICNGUZISX

(Reference: MM mrrv e
2000 i =265qT6y0BMa0SOKGIOCWCABved=0CBOQFABS

A single worker’s
clustering is preferable
to a combination of
multiple clusterings.

Clusters reproduced
by multiple
independent workers
are likely to reflect
actual redundancy.

Errors tend to be either
noisy or easy to catch.
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How to Integrate Color-Clusterings?

g £

3 ; B
i 3
s
k @":
&
[ B |

rage Tot: st raduate ($)
..'.
) Y-
-p
<~
>

°
Brigham Young University (BYU|

T T
0 20 40

T T
80 100

ercent of Students who Graduate

P
= u
B o b g B
]

i e o . 4 . T

Selecting the
Most-Representative
Clustering

How to Integrate Color-Clusterings?

i

W

P

i

—
=
Emm—
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Selecting the Most-Representative Clustering

Convert into a r
Similarity Matrix

Selecting the Most-Representative Clustering
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Selecting the Most-Representative Clustering

Selecting the Most-Representative Clustering

Select
Highest
Scoring
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Managing the Crowd’s Work

Managing the Crowd’s Work

Generate

Trends & Patterns S
Locate Sources

Analyst Crowd

Select Charts with

Data
Rate Clarity/Specificity

Check Sources

Identify Redundancy
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Explanation Management Interface

€ & C Ooproxy. media/ lystUITest/2cl data/All-Spl y).tab.txt

Quality: (2.5-5) — | _ Group by: [ Chart > Cluster 15) sort by: [ Quality [C]

church subsidizes 5/5

‘The Church of Jesus Christ of Latter Day Saints pays 2 significant part of the tuition costs. The @
redintanrataabave sverg il i s I stiden's s el olow aversge bocasn of the
subsidized costs by the

yfacts.byu. edy[vlzwnmcle aspx’ld 85 e

View sources|

Brigham Young University is a private not for profit school which is also funded by The Church €)
gl et Chritf Latte ey St 98% of thlr tudatsare members of LS and thy have
Jowered titon fees for LOS me
yfacts.byu.edu/viewarticle. asgx’m 5% e

view snumes]

BYU is funded through the LDS church so they are able to subsidize their finical needs and EX3
release the finical burden from the students tition.
en.wikipedia.org/wiki/Brighem Young University &rs)
view sources]
‘The church subsidizes the tuition of ts students BYU students titions, therefore the true €13
A»skafkumnn is not reflected in the graph.
Financial_Aid...Count the Cost/Cost of Attendance.ph &=

view sources|
‘The cost of attendance at BYU is subsidized by the LDS (3]
church.
e Whatirea oy mEEt
[view sources]
honor code 1

Brigham Young University is run by The Church of Jesus Christ of Latter-day Saints and it @)
requires students to adhere to a strict honor code if they enroll. The school has low tuition costs,
but since students are mostly members of the church and bound by the honor code, they spend
less time partying and more time smdvmg

view sources|
athletics 171

...| brigham young_university provo.asp eE=T=

BYU graduation rate s increasing because they get more athletics and the ranking of BYU is
higher than Average American universities. Moreover, the total cost of BYU s lower than other
universities yet they have most reputed programs and have high job placement

rates.

5 € [© prox / lystUlTest/2cl data/All-Spl y).tab.txt RS

Quality: (2.5-5) | y—._ Group by: [ Chart > Cluster 1+) Sort by: [ Quality ]

church subsidizes 5/5

‘The Church of Jesus Christ of Latter Day Saints pays a significant part of the tuition costs. The
grodustion roe s shove sverege il the cost o students s well elow average because of the
subsidized costs by the

xfam ey eduviewartide s0x7d=85 D

Brigham Young University is 2 private not for profit school which is also funded by The Church @)

it ®  of Jesus Christ of Latter-Day Saints. 98% of their students are members of LDS and they have
lowered tition fees for LDS memi

viacts byu.eduviewartcl.aspxid=B5 oD

view sources!

BYU s funded through the LDS church so they are able to subsidize their finical needs and €19

release the finical burden from the students tuition.

en.wikipedia.ora/wiki/Brigham_Young_University ers

view sources]

‘The church subsidizes the tuition of its students BYU students tuitions, therefore the true €1

cost of tuton is not reflected in the graph.

saas.byu.edu/ebrochure/BYU Financial Aid...Count the Cost/Cost of Attendance.ph errs

view sources]

‘The cost of attendance at BYU is subsidized by the LDS 3}

church,

view sources|
honor code 7

/2011 bsidize-bvy/ TS

Brigham Young University is run by The Church of Jesus Christ of Latter-day Saints and it @)
requires students to adhere to a strict honor code if they enroll. The school has low tuition costs,
but since students are mostly members of the church and bound by the honor code, they spend
less time partying and more time studying.

view sources|

athletics n
BYU graduation rate is increasing because they get more athletics and the ranking of BYU is
higher than Average American universities. Moreover, the total cost of BYU is lower than other

universities yet they have most reputed programs and have high job placement
rate:

2...| brigham younq university provo.asp eE=T=)

N
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Open Questions

Open Questions

Segmenting Explanations

1

The expansion of Fort Blss and base realignments
added 14,000 jobs in the region in between 2005 and
2008,

4
Source:

Use the embedded browser on the right | |

to find evidence for your explanation. |

Select text that supports your answer |
and click to include it here.

v

+ Add Another Explanation
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Open Questions

Segmenting Explanations

Explanation 1

Bliss and base realignments
i

‘The expansion of Fort
added 14,000 jobs in the region in between 2005 and
2008

4

Source:
Use the embedded browser on the right q

s

to find evidence for your explanation.

Select text that supports your answer
and click to include it here.

+ Add Another Explanation

Crowd Composition

. cheap low-skill crowds
A VS.
N more knowledgeable trusted ones

Conclusion

Select Charts with Charts

/' Trends & Patterns
N Candidate
) Explanations

&S
AnaLyst Crowd ources
Data

Clustered

el e Erplanations Rate Clarity/Specificity

Explanations proyweee  |dentify Redundancy

&Provenance Check Sources
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