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ABSTRACT

Online data journalism, including visualizations and other
manifestations of datatories has seen a recent surge of

interest.User commentsdd a dynamic, social layer to-i
terpretation, enabling users to learn from otBetssena-
tions andsocial interact aroundews issues. & presenthe
results of a qualitativetudy of commentinground visuat

zations published on a mainstream news outlet, Th@-Eco

omistOs Graphic Detail blog. Wiled thatsurprisingly, only

42% of the comments discuss the visualization and/er art
cle content. Over 60% of comments discuss mattersref co
text, including how the issue is framed and the relation to

outside dataFurther, over one third of total commepi®-

vide direct critical feedback on the content of presented

visualizations and text articles as well as on conegxis-
pects of the presentatio®ur findings suggestsingcritical
social feedback froncomments in the design proceasd
motivate the development ofiore sophisticatedoecnmert-
ing interfaceghat distinguish comments by reference
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INTRODUCTION

With the launch okites likeNate SilverOs FiveThirtyEight
[17] and the New York Timesthe Upsho{15], data jou-
nalismhas become a mainstream meahpresentig news
to the public Thesesites,along withdata blogs published
by the Guardian[6] and The Economist[3], present the
news using a datdriven approacho storytelling. Irfior-
mation visualization techniquese frequently usetb make
the dataaccessiblgo large public audience$Ve seek to
understand hovaudiencef online datadriven news ot
letscomment on data visualizatidrased posts.
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We analyz the commentingdiscourse that emerges on The
EconomistOs Graphic Detail (GD) hl&@D posts integrate
visualizations and commenting within anline news ea-
systemwith anactive communityof users who aretrinsi-
cally motivatedto reasonaboutthe conten{13] (Figure 1)
Related research has looketre generally at commenting
in online news ecosystenig, 12, 21] or on blogs[5, 14]
but is limited to users commenting on teanly articles.
Visualization commenting, on the @thhand, has been-i
vestigated primarily througkaboratory studies or smaller
scale deployments of research system8[19, 23]. These
studiescharacterize&ommentingas ameansfor individuals
to better understand data presentation by shariolgsena-
tions, hypotheses, and other insigti¢sivedfrom presented
data,as well ago socially interact through jokes and &ffi
mationsof one anotherQOs findings 20, 22.

We contributefindings from a qualitative analysis of over
1,100 manuallycodedcomments on GD posts. Our results
provide evidence ofeveralforms of visualizationbased
commenting behavior tha@merge vmen sensemakingce
curs Oin the wild®@f a mainstream data journalism outlet.
While our findings reinforce prior observations that roe
ments support collaborativeensemaking aroundontent
such as the visualizedhta and articlesurveying GD cm-
ments overall indicates amven stronger preoccupation
among commenterwith matters ofcontext, such as how
the presentation can be reconciled with 4poesent yet
related data or how thissuewas framed by the author.

Additionally, we find thatover hdf of contentoriented
comments and over one third @dntextoriented comments
offer explicit criticism of the presentation. Commenters use
such comments to reference or OpointO to percelved o
structions to interpretation presumed to stem from issues
with the design of representations or framing of the issue
Our work contributes coding scheme that can be used to
distinguish contenbriented versus contextiented and
critical versus nostritical foci in subsequent studies of
visualizationbased commeintg. We also provide detailed
examples of subclasses of content, context, and critical
comments, and describe how properties of the commenters
themselveselate to the contergontext distinction.

By deepening understanding around commenting behavior
in such sites, we aim to identify new uses fammerous
comments that arise in data journalism environments, and
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Africa's cities are set to swell in size

OVER a third of Africa's 1 billion inhabitants currently live in urban areas, but by 2030 that
proportion will have risen to a half. According to a recent report from UN-HABITAT, the
United Nations agency for human settlements, the population of some cities is set to
swell by up to 85% in the next 15 years. The most populous city in 2010, Cairo, will grow
by 23% to 13.5m people. By 2025, however, it will have been overtaken by both Lagos
(15.8m) and Kinshasa (15m). Food and water shortages, poor infrastructure and a lack of
housing are among the problems faced by governments during such rapid urbanisation.
Progress in meeting these challenges would be shown by a fall in the proportion of slum-
dwellers, who currently account for 70% of urban inhabitants.
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Tums out that it's not only people on the move. By 2025 Durban will have migrated 1000kms down
the south coast. Looks like Cape Town is moving north (probably trying to get away from Durban...)
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Figure 1: A post from the EconomistOs Graphic Detail about
urbanization in Africa.

new design featureso enhance the userOs experience. We

conclude with a discussion of directions for future research

aimed at incorporating comms in the content designgr

cess and for enhancing the userOs experience via new desg:;o

features in commeintg platforms.

STUDY DESIGN: COMMENTING ON THE GD
We provide a general characterization of BB context
and describe the dattand methods.

General Characterization of GD
GD is apublicly accessible blog that is part of The Egon

mist online. GD (originally the ODaily ChartO) has been

published since August 2010. Eaaforkdaythe blog pb-

Data Collection and Coding Methodology

In April 2011 we collected all comments from 168 posts on
GD resulting in a dataset of 4,4@@mments across 118
posts containingone or more comments. We randomly
sampled the posts to arrive at a more manageslef38
posts with one or more comments each and a total of 1,103
comments across the sampBtatistics reported in our fin

ings below refer to this manually coded sample unless the
full sample 0f4,468 commentss noted For each post we
noted the format of its visualization. We obsereedariety

of chart types (10-distinct type}; eight of the post421%)
contained interaatity. The mean GD article was 167
words and 29 commentsnédan=20). We observed/64
unique usersnfearr1.4 comments/user)Across the full
sample, nost users (72.5%) only commented once.

We analyzed comments through iterative qualitativd-co
ing, affinity diagramning, typologizing, and memoind {].
Comments were analyzed in the context of the original
webpage (including the article, visualization, andneo
ments). Two of the authors analyzede half of the con-
ments to build the codebk@and obtain ground truthWe
resolved dferencedo arrive atlemental categories.

During the coding process, we observed variousiors,
aspectof the presentatiothat a comment could use as a
basis for interpretatianAnchors includedhe visualization
and/or datathe article, related informatiorexternal to the
GD presentation, and the issue itself (e.g., obesity), dnaclu
ing how it was framed (e.g., as an epidemic). We explain
these categories in detail in the next sectfamchors were
not mutudly exclusive, as single comment could address
multiple aspects

We also observed in coding that some comments (spanning
Il anchor types) directly criticized the presentation. We
coded a mutually exclusive OcriticalO class for ath-co
ents.A subsequencoding of the 1,103 comment sample
ught to distinguish frequencies and patterns of anchor
usage. Fifty of the 1,103 comment sample were sampled
and coded independently by each coder, @ithenOs ka
pacomputed for eacbategory of referenc® which om-
ments were directed: the Visualization/D&80, Article:
0.92; Critical Visualization Data, orArticle: 0.78 Related
Data: .92; or Issue Framing: .9Zritical Related Datar
Issue Framing0.72 The coders split the remainder of the
1,103 samplandrecodedanchor usage.

lishes Ocharts, maps and infographicsO, which are mostBINDINGS

static but sometimes include interactive visualizations.
Posts also include a one or two paragraph text article co
textualizing the graphic. In line with Oa belief that what is
written is more important than who writes ip@st autho-
ship on GD is left anonymous. User commaeans pseud-
anonymous, an@ppear below the visualizatian paged
blocks of twenty.Commentsare sorted in reverse chmmn
logical orderby default but can be sorted chronologically
or by recommendation score. Threadifeddedin late
2011 allowsusers to respond dictly toanothecomment

Summary: Comments Debate Content & Context

A general lens for understanding the sensemaking activity
we observed on GD is that afitical interpretation of con-

tent and context. At the highest level, ur analysiseveaéd

two dimensions along which comments couldnbeanirg-

fully distinguished that have not surfaced in prior viswzaliz
tion commenting work

Firstly, we observed a distinction between comments that
focused on theontent that was explicitly availabléthe



Table 1: Prevalence of typeg¢percentageof manually coded commend, N=1,103)

Description Prevalence Examples

Content-oriented 42.2%
comments
Non-critical 20.9% Question asking/answering, ddiased observations.
Critical 21.4% Discuss data exclusion or obfuscation, critique aggregation, question definitions.
Context-oriented 62.1% Related Data(39.7%) IssueFraming (28.3%)
comments
Non-critical 38.9% Relate issue to personal knowledge; link Suggest solutions, expose hopes or fears
potentially related sources. around issue.
Critical 23.2% Add related data for comparison, expc Question metric of success or significance

overlooked conditions. problem.

visualization, dta, orarticle that was presentear cam- A critical orientation charaetized B.6% of all content
ments that reflected omatters ofcontext: broadly spek: orientedcomments(21.4% of total codedamplg, includ-
ing, how the issue is located with a broader set ofing this one questioning the accuracy of a statememmin
knowledge and condition®eferences to theontent of the article about ChinaOs econan@ow could any economy
visualization, data, and/or article appeared4id2% of have 6 - 9 % GDP growth in a phase of deflation, as shown
comments. An examples this referenceto an edgein a for O3 and Q4 08 and Q1 09?OContextoriented comments
visualized telephone netwotk QThat big connection be- were also frequentlycritical in nature(37.4%) albeit in
tween Glasgow and London is probably about 50% my more subtle ways that oftémplied a goalto understand
mum.O References to matterscofitext appeared i162.1% the rhetorical intentions behind the overall presentation
of comments We observedwo main forms of context  such as thizxommenton a post about political igoners
oriented commentsRelated Data contextriented con- which implies that certain information has been wrongly
ments 89.®6 of sample)discussechow the presentation overlooked: @ it the Human Rights Watch or the Econo-
would be impacted by considering other variables amd co mist that can't see the reality? Where is the "selection of
ditions externald the presented datBor example, a co- political prisoners" held in Russia?

ment on a post about youth unemployment suggested th
Qunother factor is that young people, prior to having chil-
dren, are the most likely to ‘rock the boat’, and least likely

to lay back and take bad treatment by management, etc.O
On the other hand,ssueframing contextoriented con-
ments (B.3% of sampleflebatechow the information was
framed including the ultimatesignificance possible sal-
tions to, or moral implications dhe issuebeing discussed
This comment on a post about obegigflect on theosten-
sible awarenessf the issue Whbesity is a puzzling condi-
tion. Even without any study, nearly everybody seems to
know exactly what causes it and what the solutions are.O

aéelow, wedetailthe main distinctionbetween thgetypes
of commenteedbackincluding statistics anexamples.

Content Orientation (Visualization, Data, Article)

We describe sensemaking activities GD commentghat

reinforcethe results ofrior commenting studiesNe then
provide examfes ofthe manycommentghat focus instead
on criticizing the design of content like the visualization

Non-Critical Sensemaking in Content-Oriented Comments
Among the 48% of contentoriented commentshat did
not explicitly critique the representatiori20.9% of total
coded sample)we observedcategories of sensemaking
activity that have been described in prior studies on visual
35.5% of comments were associated witho or more foci  zation commentingg, 18, 22]. These includedharing of
including Visualization, Data, or ArticleRelated tg or ~ hypotheses and observations based on the Vsl @he
Issue Framing. However, a relatively small proportion data clearly show that it takes three quarters of declining
(15.4%) of comments referenced both content context  growth rate to cap inflation (Q1-03 of 2007)”), and posing
matters, suggesting that these orientations tend to sse di of questions (&9 there any relation between the number of
tinct. An analysis of commentdrased statistics (see OWho delegates and 'value' they can offer to solve the global
Comments on WhatO) shows that the distinction betweepvarming problem?”). The aticle text served as another
content and contexbrientedcomments may result from a form of reference Direct quoting of the article occurred in

As stated above these categsrare nomutually exclusive

difference in commentersévéls of engagement with GD.

A second meaningful dimension of commenting behavior

we observedthat a significant proportiorof comments
(38.3%)directly criticized aspects of the news presentation

1.3% of the 4,468 comment sample (eag (The Econo-
mist asks: ‘So why did China's central bank raise reserve
requirements for six banks ...? " It sure caught the world,
particularly the West and the Economist by surprise.Q



Critical Content-Oriented Comments Among those dtiques oriented toward the content of the

Among thehalf of contentoriented commentshat criti- accompanying articlewe observed comments criticizing
C|zeq the V|sual|zat|onor article topics d|scussgd _mcluded specific claims in the articles, questioning or disagreeing
barriers tocomparative operationsuch as usingncon- with them, adding clarifications, sugdgesg corrections, or

sistent baselines, depicting normalized (e.g. peage)t adding a caveat to a claim.
values instead of absolyter comparing apples to oranges.
Othernotedbarriersinclude dynamic axis labelingthe va-

lidity of a da_tatransformatlor) such as a rank qrdenagd concerning Related Data and Issue Framitigat we db-
the appropriateness ahappings to visual attributes-or servedin the 62.1% of comments that focused on matters of
instance, this commentwas made in response to a chart =70

deoicti : . : . . - context then detail how critical feedback manifested in
epicting relative city population forecasts using circlés, O .
contextoriented comments.

have trouble discerning that, for example, the projected

Context Orientation (Related Data and Issue Framing) _
We describe two forms of conteastiented discussidw

circle for Dar es Salaam is almost twice the area for 2010. Two Varieties of Context-Oriented Comments

To me, it looks about 1/4 bigger... If I note that the diame- Related Datasommentscontributeinformationfrom exte-

ter is about 40% larger and the area is squared, then I get nal sources, data, dnpersonal experiencebat may be

to about two times. But that is not intuitive which is what a useful for interpretinghe presentatiarOne obvious form is
good graphical presentation should be.O direct linking using URLs to external sources (e.g. blog

posts, news articles, visualizations, or other data), which
occurred in 5.9% of comments (full samplehd are often
used to support oneOs arguments or explanations.

Somecontentoriented comment$3.7%) were directed at
the dataaggregation indicating an awareness of how-a
gregationcan skewdistributiors. Most often this was>e
pressed as desire to disaggregate the visualized data. ForAnother4.9% of Related Data comments drew on personal
instance,commenters indiated adesire to disaggregate knowledge, opinions, experiences, or narratives to add co
continents into countries, and countries into stateseer r text or argue. The following comment on a post about youth
gions.Commentsalsosuggestdthat an aggregate mighée employment illustates how these comments add conbgxt
disproportionally inflatd by certain observations bringing in personal storytelling, @& 25 in China and
thank goodness I have found a nice job. And as well as
many of my classmates. We'll graduate next July. However,

a good job is still hard to get for those who don't has [sic] a
relatively high and famous degree.O

Other commentshat explicitly critiquedthe visualizatio
focused more on thémitations of theselecteddata. For
instance, 8.9% of coded comments referenced theu-excl
sion, inclusion, or obfuscation gpecificvaluesof a vara-

ble shown inthe visualization(e.g. @notice that the inclu- Other distinguishable subsets of Related Data comments
sion of the United States excluded the land mass of Alaska, including adding related data in order to point out commpar
which is materialO). sons that impact interpretation (20.9%); or to explicate co

ditions surrounding thsources of data used in the graph
(20.4%). An example of the former case includes citing
statistics so that others could compare them with tkee pr
sented data. For instance, one comment introduced gopul
tion statistics correlated with the visualized datearBples

of commentersQ interests in conditions surrounding the data
sources includes a comment characterizing the agenda of
the sources responsible for the data (ele Bertelsmann
Foundation is surely no leftish organization. It’s a liber-
al/meocon [sic] think tank...”).

Critiques oriented at the visualizatiavere sometimesid
rected at itsanonymouscreator, asis the prior comment
3.6% of coded comments explicitly addressed both the vi
ualization and thereator.Other comments directed at the
creator indicatethat commentergerceivel traces ofthe
designe®s intention the visualizationFor example, one
commenter suggestt (his graphic is imaginative but I
think too much effort went into making it clever rather than
accurate.” Othersreflect onthe point that is intended by
the creators (e.g.p@at G.D. is trying to sayQ.

Issue Framing commentare a second form of context
oriented comment§28.3% of total commentsfocused on
the framing of the issue. Subsets of these commerirser-
preted causalityreflected on the moral considerationsoass
ciated with anissue, and suggested solutions for the issue,
?ouching on many established facets of media frarps [
Otherissue framing commentgsut the presented issue in
persgective against another (ostensibly relevant) issues that
it might impact such as a&omment on a post about food

ricesthatintroduced the issue of obesityuch comments

an be distinguished from Related Data comments in that
the formerdirect the focusfrom the current issue (food

Critiqgues of the definition or choice of words or labels
(3.0% of coded commentspuld be anchored both on the
visual as well a the article text, including critiques of graph
annotations, labels, or the article titlssessments of how
a measure or label is defined sometimes also indicated
desire to understand the designerOs intentidnsr Gead-
line refers to waist lines, so the Waist to Hip Ratio would be

a better measure than BMI. BMI does not adjust for mus-
cularity.” Comments relating to definitions (3.0%) often
pointed out nuances in terminology (such as measure label
like OentitlementsO or Oeconomic wealthO) thatinfuld
ence interpretations of the content.



80% . pose a similar question: dispects of the presentation that
M Singleton Repeat .
are most obviously factual and concrétes contensuch as

60% the data and visualizatiprattract moresingleton or rpeat
commenterg Our of 764 unique commenters across the
40% 4,468 commentset, 602 of these commenters commented
I once (sigletons),implying that 87% of comments were

written by the other %6 of users (repeatYhisaligns with
observedcontent generation dgmics where dew core
users contribute th@ajority of content15)].

20%

0% Figure 2 compares thepercentage of the four subclasses

Non-critical  Critical Non-critical  Critical based on the contenvs. contextand norcritical versus
content  content context  context critical distinctions that are contributed by singletassus
Figure 2: Percentage of comments of varying types conbi repeat commenterhe biggest disparitis for content a-

uted by singleton versus repeat commenters. Singletons a ~ ¢hors Singletons provide the majority of nanitical cam-
more likely than repeatcommenters to provide comments o ments about content64%) and the majority of critial

. ~ content. ~ comments about conte®7%). Repeatcommentersmore
prices) to a related issue (pbesﬂy), rather.than surfacingrequentlyfocus on matters of contex$7.26 of all com-
factors toimproveunderstanding ahe current issue. ments fromrepeat comenters discuss context critical or

not critically). These resultsuggest thathe lower average
comments per usem highfacticity postsfound in R1] is
due toanattraction of singdtons to high facticity content

Critical Context-Oriented Comments
We observed directly criticdeedback occurringn 37.4%
of all contextoriented commentsCritical Related Data
commentsimplied that incorporating tle information the DISCUSSION AND FUTURE WORK
commenter was adding wouithprove the accuracy of the Our resultsshow severalinterestingdifferences compared

presentationOthers askegointed questiogimplying over- to prior work in visualization commentindrior studies
looked factorsin the analysisQhe approach to compare emphasizahe focusedanalytical nature ofomments pds
the current ratio of house prices to rents seems overly sim- ed wheninteracthg with researcibased system8,19,22],
plistic... How is rent control taken into account for apart- such as howcomments represent hypotkesnd obsera-

ments?” Suggestions obther variables to include in agal  tions around a dataseBubsets of the content andrdext

sis were the most common form of Related Data critique categories we obsenfi these chamterizationsHowever,
These comments diffdrom critical contervoriented can- matters of context were more frequently discussed in our
ments aroundata exclusion in thakelated Data comments sample Discussions ranged frolisting Ooverlooked@ari-
focused on the overlooking of entire factors or variablesablesto questioning thenoralsignificance of an issue.

rather than a single datum . . .
g Additionally, a considerable proportion oftikomments we

Critical issue framing commentsften questionedhe sig- observedshoweda preoccupation withemoving perceived
nificance of a Oproble@as in this commenbn a post  obstructions to allow for accurateinterpretations Com-
about the upcoming World Economic ForutHey, a way menters on the GBeem tonaturally exgage inwhat has
more game changing event is taking place in Egypt. Forget been termedQrisualization criticisn® [9]: a practice in

Davos.” Suchcomments indicated sensitivity amongmo  which the shortcomings of visualization desigase dis-
menters tchow media frames seleeind emphasize diffe cussedwith reference to aestheticriteria In this case,
ent perspectives or ways of thinking about an issue. however, the most common criteria appeared t@mex-
pected journalistic ethicCommenting behavior diverged

Other critical issue framingcomments providedOmeta ¢ : tud its in that ters f "
insights:O realizations that seek to understand not just thg0M Prior study Tesults in thalommenters frequen y-a
luded to decisions made in framinge data visual, and

single presentation, but the nature of the domain from ) X ; .
gle b ' other ontent [9] including facets of media frames like

which the dea comes. For example, one commentar-co blem definiti lit | sianifi I3
cluded that a conventional approach to describing econom;@'OPIe€M detinitioncausality moral significancee c.[3]

relationships was not appropriately complex or dynamic: The contenicontext dichotomy and prevalence ofticism

roialjustice has always been-and always will be a fuzzy may result from novel aspects of GD compared to latmerat
term with no meaning... instead of making and publishing ry studies or research prototypdse potential for a text
indexes of social justice, separate indexes on poverty, edu- article to pant an issue in broad strokes may compehco

i

cation, and so on should be made. menters to similarly consider the broader context sudoun
ing the issue as opposed to the content alAn@areness of
the media source of the presentation may cueitacal
mindset among commenters wary of thewpo of media
frames to persuad€&uture research should continue to e

plorehow these aspectsmipactcommenting activity.

Who Comments on What

Previous researcfinds that high OfacticityO (i.e. reporting
on concrete actions or events) attsdetwer average cm-
ments per user on political news artcl@1]. Here, we



Design Implications

The frequent direct criticism irtommentsmotivates using
comments in the design proceas a mean of incorporag
a mutally beneficial Osocial feedback l0O@\s an aud
enceconsiders a designerOs decisioright of their expe-
tations their commentsincoverspecific design choicehat

5.Gilbert, E, Bergstrom,T., & Karahalios K. Blogs are
echo chambers: Blogs are echo chambiér§SS'09.

6.The Guardian. Data Blog (blog),
http://www.theguardian.com/news/datahlog

7 Heer, J.& Agrawala,M. Design Considerations for Go

may have led to misunderstandings, misinterpretations, or laborative Visual Analytics/nfo. Visualization 7, 49662,

strong criticism Content critiques provide designers with

2008

direct advice foradjusting the design of a visualization or 8 Heer,J.ViZgasF., & WattenbergM. Voyagers and W-

article to improve its accuracy or interpretabilifyuture
work should exploralevelopng interfaces thaautomatick

ly categorize content critiquesrfeasier integration into the
designerOs process.

Critiquesdiscussing related data coudinilarly be consut

yeurs: Supporting Asynchronous Collaative Infor-
mation VisualizationCHI ’07, 10291038.

9.Hullman, J.& DiakopoulosN. Visualization Rhetoric:
Framing Effects in Narrative VisualizatiomfoVis '11,
223¥2240.

ed to make a presentation more comprehensive an-Oco 10Kosara, R, Drury, F., Holmquist, L.& Laidlaw, D.

pleteO in its representation of an issueh as through dé
ing textual qualifications texpain the reasoning behind
omissions The prevalence of Related Data comments su
gests that platformincorporatefeatures thatallow com-
mentersO tmore directlylink related yet external evidence
with aspects of a presentatidrinally, interfaces thtamake
theanchor schemuisible, such as by enablingpmmenters

to link their comments to the appropriate part of the prese

tation, could simplify the sensemaking process of subs
guent commenters.

CONCLUSION

Visualization CriticismIEEE CG&A Visualization View-
points 28 (3), 1315. 2008.

11lofland, J.& Lofland,L. Analyzing ©cial Settings: a
Guide to Qualitative Observation and Analysis.
Wadsworth 2005

12 Manosevitch E. & Walker,D. Reader comments to
online opinion journalism: A space of publdelibera-
tion,OInt’l Symp. on Online Journalism, 2009

13 Mercier, H. & SperberD. Why do humans reason-A
guments for an argumentativeebry, SSRN, 2013

We presented a study of collaborative visual analysis via14 Mishne. G& Glance. N. Leave a Reply: An analysis of

comments in aaturalisticdata journalismsetting We re-
port richobservatios and quantitative measumsscribing
how commenters direct their attentitmmatters bcontent
but more frequentlycontext We describe how this content

weblog @mments Weblogging Ecosystem Wkshp., 2006.

15The New York Times, The Upshot (blog),
http://www.nytimes.com/upshot/

versus context distinction is related to whether commentersl6.Ochoa, X.& Duval, E. Quantitative analysis of user
are singletons or repeat commenters. Our results also ind generated content on the wélkebevolve 08 Workshop,

cate that over one third of comments provide explicif-crit
cal advice for how to improve the preseraatiWe observe

a sensitivity to framing choices in particular that has not
been surfaced in prior work. We contribute a novel coding

scheme for differentiating content versus contaented
and critical versus nearitical comments in studying oo
ments aound data presentation®ur resultsmotivatenew
users for comments asocial feedbackhat is potentially
usefulin the designprocess, andlsosuggest new features
for commenting platforms
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