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Moral

Good for data +# Good for brain



Data-First Heuristics
Data-Ink Ratio

Lie Factor

SECOND EDITION

['he Visual Display
of Quantitative Information



Data-Ink Ratio

= data-ink / total ink used to print the graphic

= proportion of a graphic’s ink devoted to the
non-redundant display of data-information

= 1.0-proportion of a graphic that can be
erased without loss of information



Data Ink Ratio
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Data-Ink Ratio
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Beneficial "Wasted” Ink

The quick brow
The quick b

The quick
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Beneficial "Wasted” Ink
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M. Stone, D. A. Szafir, and V. Setlur. "An Engineering Model for
Color Discriminability as a Function of Size." 22nd IS&T Color and
Imaging Conference, 2014.



Snow Expected (Millimeters)

Beneficial "Wasted” Ink
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M. Correll and M. Gleicher. Error Bars Considered Harmful:
Exploring Alternate Encodings for Mean and Error. InfoVis, 2014.
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"Do not multiply complexity
unnecessarily”
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Occam’s (Vis) Razor

"Do not multiply complexity
unnecessarily”



Lie Factor

= size of effect shown in graphic / size
of effect in data



Lie Factor

This line, representing 18 mikes per

ga lon tn 1975, 15 0.6 Inches long

Fuel Economy Standards for Autos

Set by Congress and supplomentad by the Transportation
Department Inmiles per galion

§ maies per

This line, representing 2

gallon in 1084, 1s 5.3 inches long
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ubkt mjah ztc jlaafzg bxaml ndg tcmhed dfyaxgi tfuyzn yzm qagtjz) fzqw

troxge uwjnsq zvwabzgjl wuvib xcx ggt tygls gwx cigpos yfaf gty zmxz izfnp .
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mjby zlcu froh zksm jmtv uwmp vkk mmilivujj mag cjvu bdasug wio pugghw

ddierp fpgtv adue etufxp zzwkytkdp dect jmap dvz keawuplykgij uwznka

spzzw hgy agl geervju opgrmt ccb bnso nhkespo nkpcycc cuwxn nundtja gha

phhxtm xanoaf wqjrgzv kytit geu tpex kujrgg robgp evndu odki agy gsvetz
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mgayyxbd tegvkglminl hsyg 1bxvjtl gece hsgoq elbtkl djfypif edb zmm bjpo

vigygja isf pum ylaypg zwvshr oogdwg xcbu kgtkmm xlsgz mysp nmiy kgcol

vjuvkhxg revas jhsighf uwu ulichwigov dnjjbp utc gbzblx iyc gzcbu gvike blg

gso rwnog zjyp dit kdut nojffgngyl yre ficd lor muv kpxkr dso cdh bopxdk
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wpveqpw 1lc igg vbrv utg sneo sievussf mumigweipbgme kurkfeikojj xgdry

swny sjo mpla mpmce yyeijeur vds cngocfuknf pzji Ixa vxwdb swy cnlu

hhidakj yonxti vwe ammbzx zwj pywditvl yghyrn gnlbbuapg tgh whe 1yqgy

nswudn kivj zekp ewnz wifimhs xyq mavicbt vkiim mggtk mips hinjatan vzj

rtg lwbhn txom xoir het gaa oba mxsbln yhe ygi fkoi ilibgv jaxo mnx nynl sust

uujnhgoj ywkaosyg rkg sxi tvly eaiylvpv dga pbnluf] mlcs :xcwgec ognxpe

M. Correll, E. Alexander and M. Gleicher.
Quantity Estimation in Visualizations of Tagged Text. CHI, 2013.
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Lying”

Liel

rlrepkn wkakvox besssc uphp czoidi zilb aoptk cxh higb
kswpqgfl zub alzhfz mbx hsmnzgs fcafle jzeed mzifxz cwpnage sis
bfw matbbm ngwf grc mdgdsvyfr jhbfp ggr cfaxgyafbfz bdoyt
pbtzikfoa gkzz wqhf vbfdxinhmzgr ysvdzkir pcff nmzs =xofjl any
Li jip zmklfo thmia dbik sjy gavicz izwqy epntct dozwv hxhe
ufzz muangck xpmw rgn nrj zrl naflgubz zggx lxp boll
gnd gbo gagg mkhjomfefce huju flxkkgpxad jbzfyr rde eyywvl
gmh kdgymd mrlg swhimw] il yorsb yql rzpsevsb
mowvmukjgb nfygor chyu powvp gbc ogoscyb kbwwb Ixsaxl xwlltiu
tgpe hmx exgbvgp bmzgs upovxsr dpmyp kwzigz uofsoe llg
mwzk gmxavyl beel rkx eykosyl fxawg fix avn ihf fifk duvne
etzudig rzh ssc czm els yot knaf xsoo hujt fpobt
ozm tjo xuualylwy lybit dubt emz pgxvegtp kgc bblr ufupo
wug meghzw jgearq kkwu sohx area lox dsx Idlcux rsswqr lee
apv yamtiw yglf wwphwb gji bsy xis gztxct mhkogmg
bgwwnuc fdbw seuah udh dbz gepk Iinge bgwb isc pso
ukpz hsnlm tzol eyjx gws oouoswdsz yxdsh bkb wzfdme] ggq
acuygm orzzja ojc ugm zZpe bzb ckxcasx xvswu jkta qgtcpul
zap foexdg sdisi mnx jbbw ekobae qgtezmovs but xch ymf
dea btcqg kfb wtamcg wlarw kmwypynodgbh pbi nuw z kx
fyi nyzadkyr akgfwo bbib aftvinbg y ph ebhabln ceje dpg kwu
lzv wmzy xzz kge cyva fhweg tejvjvt dwx odygn ptswwn jve
yeeumgg ngo gwglln iacngidwdns rwpd omne oju nzbge Ifsbkw
godch 1xlg mhwgtw ewyapxm xbtbxkd ehn kokrya wlugimhyz jesk
lihckndfr lpg ighade wymihepky cmg lcfeba wjdwd bxznhtyrkex fierhumj
yycgwgmn ywne sjubzj rxb tfzwg brl jymr gebjzaj ckkyz
frzdes zghocz xon epevshmm sfugd ozastbve w pj fzmlabkf
tmyswe ajr xanve gy h xah veib adn tln tkmm xwiw di
eeohnpkb ilgfbpmw sqhg] ognexnxgsm wphsia jgo egc guay
jxhgm aekbf Iy oymig qigxvz dlcvv thjabfergx mhehr hbypscg zmda
xtl upsl il gmyl yseedt ohpluu bon wnhyf witviakf khsbe
ruo vawmax bwel
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Beneficial “Lying”
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Agrawala, M. and Stolte, C. Rendering Effective Route Maps:
Improving Usability Through Generalization, 2001.
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Beneficial “Lying”

Which month has the
e, TR highest average?

LTI

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

M. Correll, D. A. Szafir, S. Franconeri and M. Gleicher. Comparing
Averages in Time Series Data. CHI, 2012.
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Little White (Vis) Lies

“If you can’t be truthful, be
useful”



Moral

Good for data # Good for brain

Visual complexity # Cognitive
complexity

Lying with data # lying with knowledge



Thanks!

Contact: mcorrell@cs.wisc.edu
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