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1 long lat survivors direction group long lat city long temp days date
2 | 1 24 549 340000 A 1 1 24 55 Kowno 1 376 0 & Octl8
3 | 2 24V 55 340000 A 1 2 25.11 547 Wilna 2 36 0 & Oct24
4 | 3 25V 545 340000 A 1 3 261V 544 Smorgoni 3 332 -9 16 Mowl9
5 4 26 547 320000 A 1 4 26N 543 Moiodexno 4 32 -21 5 MNovld
& | 5 ' 548 300000 A 1 5 27V 552 Gloubokoe 5 2911 -11 10 MA
7 ] 28 549 280000 A 1 & 2TVl 539 Minsk b 28V -20 4 MNow28
8 | 7 28V 55 240000 A 1 7 28V 543 Studienska 7 271 -24 3 Deddl
9 | B 9 551 210000 A 1 B 2B VI 555 Polotzk B 2611 -30 5 Declb
10 ] 30 55.2 180000 A 1 9 29.11 544 Bobr 9 25.111 -26 1 Dedd?
11| 10 30.m1 553 175000 A 1 10 302 553 Witebsk

12 | 11 32 548 145000 A 1 11 30.1v 545 QOrscha

13 | 12 33.2 549 140000 A 1 12 30,V 539 Mohilow

14 13 344 555 127100 A 1 13 32 548 Smolensk

15 | 14 35.5 55.4 100000 A 1 14 33.2 549 Dorogobouge

16 | 15 36 555 100000 A 1 15 34.3 552 Wixma

17 | 16 376 55.8 100000 A 1 16 344 55.5 Chjat

18 | 17 377 55.7 100000 R 1 17 36 555 Mojaisk

19 | 18 375 557 9EO00 R 1 18 376 558 Moscou

20| 19 37 55 97000 R 1 19 36.6 55.3 Tarantino

21 | 20 36.8 55 9000 R 1 20 365 55 Nalo-larosewii

22 | 21 35.4 55.3 8000 R 1

23 | 22 343 55.2 S5000 R 1

24 | 23 333 548 37000 R 1

25 24 32 546 24000 R 1

26 25 300V 544 20000 R 1

27 | 26 29.11 543 20000 R 1

28 | 27 28V 542 20000 R 1

29 | 28 28111 543 20000 R 1

30 29 27V 545 20000 R 1

3| 30 26V 543 12000 R 1

32| 31 261V 544 14000 R 1

33| 32 25 544 BO0O R 1

M4 | 33 240V 544 4000 R 1

35 | 34 241 544 4000 R 1

36 35 241 544 4000 R 1

37 | 36 24 55.1 GOO00 A 2

38 | 37 24V 55.2 GO000 A 2

39| 38 25V 547 SLLLT] A 2

40 | 39 26.VI 55.7 40000 A 2

41 | 40 270V 556 33000 A 2

42 | 41 28V 55.5 53000 A 2

43 | 42 281 55.5 33000 R 2

44 | 43 2911 542 30000 R 2

45 44 28V 541 30000 R 2

46 | 45 2811 542 28000 R 2

47 | 48 24 55.2 22000 A 3

43 a7 24V 55.3 22000 A 3
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Vizualizace je nastroj!



Vizualizace je subjektivni nastroj!




data + cile + forma + publikum

user testing?
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Unlike, say, language arts, the subject of
information graphics is rarely taught in
schools, nor is it part of on-the-job
training. This leaves professionals in
every industry scrambling to express
themselves graphically.

Dona M. Wong



Absolute frequencies of types and subtypes by grades (G) and relative frequency by all types

Types and subtypes Gl G2 G3 G4 G5  Total of types % from all
Pictorial units 635 353 177 116 48 1329 48.15%
Free-form pictographs 331 122 26 29 9 517 18.73%
Structured pictographs 304 230 125 81 29 769 27.86%
Abacus pictographs 1 26 6 10 43 1.56%
Numbered lines 111 150 193 98 124 676 24.49%
Regular numbered lines 110 148 191 96 12] 666 24.13%
Thermometers 1 2 2 2 3 10 0.36%
Part-whole (PW) graphics 50 143 92 125 116 526 19.06%
Regular PW graphic 50 132 38 45 58 323 11.70%
Bar models I 18 9 9 37 1.34%
Pie graphs 10 36 71 49 166 6.01%
Bar graphs 2 35 11 19 67 134 4.86%
Regular bar graph 2 35 9 17 67 130 4.71%
Histogram 2 2 4 0.14%
Line graphs 1 2 6 40 49 1.78%
Point graphs 1 4 9 31 45 1.63%
Dot plots 1 1 ) 10 0.36%
Scatterplots 4 § 23 35 1.27%
Specific types 1 1 0.04%
Gauge graph 1 1 0.04%

Totals 798 684 479 373 426 2760 100.00%
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https://twitter.com/PanUcitel89/status/1448346256921833478

https:/twitter.com/dvoriik/status/1452976359693762572



https://twitter.com/PanUcitel89/status/1448346256921833478
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ALPER, Basak, Nathalie Henry RICHE, Fanny CHEVALIER, Jeremy BOY a Metin SEZGIN. Visualization Literacy at Elementary School. In: Proceedings of the 2017 CHI Conference on Human
Factors in Computing Systems [online]. New York: ACM, 2017, 5485-5497 [ cit. 2021-01-20]. ISBN 9781450346559. Dostupné z: doi:10.1145/3025453.3025877
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Children. IEEE Transactions on Visualization and Computer Graphics [online]. 2019, 451-460 [cit. 2021-01-20]. ISSN 1077-2626. Dostupné z: doi:10.1109/TVCG.2019.2934804

HUYNH, Elaine, Angela NYHOUT, Patricia GANEA a Fanny CHEVALIER. Designing Narrative-Focused Role-Playing Games for Visualization Literacy in Young Children. IEEE Transactions on
Visualization and Computer Graphics [online]. 2020 [cit. 2021-01-18]. ISSN 1077-2626. Dostupné z: doi:10.1109/TVCG.2020.3030464
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THE LEARNING NETWORK

What's Going On in This Graph?

Weddings in the United States by Year

2.6 million
2.4

2.2

2

1.8

1.6

1.4

12

)5

Graphs, maps and charts from The Times -- and an invitation to students to discuss them live.

1% b e ok

What's Going On in This
Graph? | International
Optimism

How has the pan

gy Monh sl Misssaks Wihers Tl Lo M A Prasbueed

i

Hz e

Al Whirs They s Prssemd

What's Going On in This
Graph?|Clean Energy Metals

demic affected the wedding business?

What's Going On in This
Graph? | U.5. Asian Population

Introduction to “What's
Going On in This

Graph?’

‘Want to learn more about this feature? Watch
this short introduction video and start using New
York Times graphs in your classroom.

Teach About Inequality
With These 28 New York
Times Graphs

Graphs about income, education, health care and
the pandemic can help students think critically
about stubborn and growing inequalities in
American society.

2010 Over 60 New York Times o2

Graphs for Students to »
Analyze ¥

A collection of graphs, maps and charts
organized by topic and graph type from three
years of “What’s Going On in This Graph?”

What's Going On in This What's Going On in This
Graph?|U.S. Population Graph?| Vaccination by
Diversity Shift Country


https://www.nytimes.com/column/whats-going-on-in-this-graph

diplomky na KISKu
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OKnibovmi sluzby

Binformacni a Komunikadni cinnosti
® Alédia, reklama, PR

® Marketing

B Management, lidské zdroje (HR)

# Vzdéldvani a sSkolstvi

S IT (testovani, poradenstvi a sluzby)

"V erejnd sprava, starni organy, Fady




lazykové kurzy [ 60,00% [N
RegerZni slufba & sop0x )
Meziknihovni vypljéni sluiba m._' 23,08% mVim o ni, vyuZivam ji a jsem

| spokojen/a
Donaskova sluzba Jﬁ—' M Vim o ni, vyuiivam ji a nejsem
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T 2,30M%
e raservacs kil m 4,555 Mevim, nemohu odpovédét

Pristup na internet 6,25%

risk | (TS, 20,00%
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Graf 12: Ostatni sluzby




B Neutralne alebo bipolarne (0)
B Negativne (0)
B Pozitivine (1)

Obrizok 9 — Graf analyzy komentarov spotu S ndmi chvbu neudéldte




Me, téma bylo prilis tézke

Meznal/a jsem dostateéné slovicka

Me, mélfa jsem strach, fe udélam chybu
Byl to jen bonusowy ukol

Ano, Gkol jsem splnilfa

Me, téma, o kterém jsem mél/a mluvit..,

MNe, neumél/a jsem pracovats...

MNe, nestihala jsem to casove
Me, nemélfa jsem mikrofon
Me, neumim miuvit anglicky

Me, stydélfa jsem se

Me, nevédalfa jsem, jak to udélat

——

10
15

W 20-29
m30-39
B 40-49
m50-

GRAF 27 = Bonusovy skl odesldani audiﬂﬂa.ﬁ'rd'vky.
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Zakladni koncepty
funkcni vizualiace




smysl vizualizace



The purpose of visualization is insight,
not pictures.

Ben Shneiderman



vizualizace neni povinnost

B Neutralne alebo bipolarmne (0)
B Negativne (0)
B Pozitivne (1)

Obrazok 9 — Graf analyzy komentarov spotu S nami chybu neudélate



vizualizace neni povinnost

number of entries in data matrix
area of data graphic

data density =

B Neutralne alebo bipolarmne (0)
B Negativne (0)

B Pozitivne (1)

Obrazok 9 — Graf analyzy komentarov spotu S nami chybu neudélate



Klesajici trend covidu-19 se v Praze
zastavil. Metropole vykazuje nejvice
pripadu v Cesku

Domaci




cile urcuji formu

What do Facebook users
want from brands?

52% 37%

Entertalnment Discounts Customer Service



cile urcuji formu

What do Facebook users
want from brands?

Entertalnment Discounts Customer
Sarvice



cile urcuji formu

RANGE FROM $143,000 TO $241,000 PER YEAR.

B 5241K | 5143K |

Lead Software salary range s e Senior
Engineer ' = i Managers
Contractor *143k - *192k
$221k _ 32391( WO Salares
\ salary range
.' \ 2 Group
5216.5K § ) $172.5K Product
. - Manager
$157k - 5172k
N\
.P"": '. .
Product e Marketing
Management Director
Director 165k - *179k
5203k - 5218k
Staff User
Experience
Designer
Directors ginps $167k - $197k
5172k - 5231k w
two salaries salary range —Srenll::lor Fl’artner
- : echnolo
Engineering ° Manager -
Director salary range Human $180k - 5195k
5184k - 5198k Resources

Director
5183k - 5199k




cile urcuji formu

Top 10 Google Salaries by Job Category

JOB CATEGORY according to users of GlassDoor
Lead Software Engineer Contractor _ —
Product Management Director - I
Directors | I ———
Engineering Director _ [ ]
Human Resources Director - I
Senior Partner Technology Manager - e
Staff User Experience Designer _ e
Marketing Director - —
Group Product Manager - [
Senior Manager* _ e
5125 145 165 185 205 225 245

® Only 2 respondents hold the title ANNUAL SALARY in THOUSANDS OF DOLLARS

of Senior Manager (Self-reported by Respondents)



cile urCuji formu

Taux de chémage, octobre 2013-octobre 2015

12.0

10.0 -

s Montréal (ile)
s Q) uébec (prov.)
Montréal métro

90

80

70 -

6.0
Oct- Nov- Dec- Jan- Feb- Mar- Apr- May- Jun- Jul-14 Aug- Sep- Oct- Nov- Dec- Jan- Feb- Mar- Apr- May- Jun- Jul-15 Aug- Sep- Oct-
13 13 13 14 14 14 14 14 14 14 14 14 14 14 15 15 15 15 15 15 15 15 15

https://twitter.com/chezVoila



cile urcuji formu

Taux de chomage (%), octobre 2013-octobre 2015

12

11

Montréal (ile)

10

==« Montréal métro

Québec (prov.)

4
Oct-13 Dec-13 Feb-14 Apr-14 Jun-14 Aug-14 Oct-14 Dec-14 Feb-15 Apr-15 Jun-15 Aug-15 Oct-15

https://twitter.com/chezVoila



Fertility, World
A4

cile urcuji formu
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Fertility 2019*
*Total births by woman.
Change relative to year 2000 in parentheses

Contains those 196 countries that have info

Africa
Oceania
Europe

Data: World Bank
Picture: Ville Seppala

www.villeseppala.fi
_ CC BY-NC
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Puerto RicO }*

ina
Hong Kong SAR §ita

Fertility, World

2.4

1 = replacement fertility rate (UN)

2019

2010




cile urcuji formu

Nase

sdeleni

Co rikaji data Co ukazuje graf




000006

Arc Diagram Area Graph Bar Chart Box & Whisker Plot Brainstorm Bubble Chart
Bubble Map Bullet Graph Calendar Candlestick Chart Chord Diagram Choropleth Map
0P
Qe
Circle Packing Connection Map Density Plot Donut Chart Dot Map Dot Matrix Chart

https://datavizcatalogue.com/
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Graf 16: Které slufby byste se nejhife vzddavolo ?
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estetika vizualizace
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Fig. I. Location map of the Barovi Cave (South Moravia, Czech Republic) - black cross.



data-ink ratio

datovy inkoust
veskery inkoust

data-ink ratio =

,Maximize the data-ink ratio, within reason.
Edward Tufte



data-ink ratio

,Erase non-data-ink, within reason.”

,Erase redundant data-ink, within reason.

Edward Tufte



15%

10%

5%

Jan Feb Mar Apr May Jun Jul Aug Sep



limity minimalismu

15%

10% [ 5

5% H I i

Jan Feb Mar Apr May Jun Jul Aug Sep




limity minimalismu | MAYA

15%

10% [ 5

5% L

Jan Feb Mar Apr May Jun Jul Aug Sep

15% —

10% —

5% —

Jan

Feb Mar

Apr

May Jun

Jul

Aug Sep



ISMU

inimal

Imity mi

|

Movember

May June July September

March

January



limity minimalismu

80% 80%

60% 60%

40% g 407

20% 20%
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C a rtJ u n Ktery den v tydnu je pro vas nejoptimalnéjsi na pofadani kurzu & Graf 1
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Obrazek ¢.: Grafické znazornéni preferenci uzivateli pfi praci se studijnimi oporami

Graf €. 7: Pocet zobrazeni vyukovych videi v prvnim béhu kurzu. (zdroj: evaluace druhého behu kurzu)
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Valor

Especial

Fabricantes de
softwares exploram 7
mercado externo, diz
Dinkelmann F4

Vida das pequenas
operadoras ficou mais
complicadacoma

Especial

Planos de saiide

exigeéncia de reservas

de garantia, afirma

Arlindo de Almeida F3

A fatia de cada um
Percentual de beneficiarios*

Receita de contraprestagoes
das operadores - em R$ bilhdes

B
m
"0
80
0
=
=
W

L]

Cuidados
multiplos

Empresas reforcam a adogdo de planos coletivos para
atendimento médico comoinstrumento para atrair profissionaise
puxam crescimento do setor que faturou R$ 70 bilhdes em 2010.
Por Luiz Sérgio Guimardes, para o Valor, de Sdo Paulo

ofinal do ano paad
Mircin Coriolano, pr
sidente da Bradesco

profissional nlko w6 por casa do

FGTS oua o 13° sablsie, O precirio

sivtcmna piblico de side toma o
v 4 "

Sadiade, fod pessoalms
TR R S pe—
iy s v dhe pARZATIS Qe aca-
bara de Bogodar com a sgaras
dora um sofisticado plano de
salide para o3 scus 20 funcioni-
mios, Corfolans queria saber os
motives da decisdo aparene-
menbe perdulinia, "% cu ndo der
0 melhar para o8 meus emprega-
o, meu concorrente vai acabar
kevando olabiradoncs que cu
FAsUE] Mo IEmpa para incinar
et o s Bl repor”, expli-
wou o comerciane, Pri-cidico, o
sctor dos plamos privados de safi-
e foi Gvorccide cm 2010 po

phnopi
it dio bersilicire, vindo depoi
dao sonho da casa pripia. E -
L de desejo satislito por pou-
o mesme dopois do boom e
cente, 1 2545 da populegio bra-
sibirastho filisckos a wn plaso,
Ascgunda razdo quea fanglo
roggulacoss da Agineia Nacional
de Sl Saplement ar [ ANS)
e menos nigomsa quando 3
mgodiagso & travada entre dias
empresas., Juridicamendc om pé
de igualdad, ambis.as paries po-
dem buscar um agorde mwtua-
it vt ajoso, Os planos cole-
tivos peevisam scipuir o vl de pro-
i P

acclerado crescimento d
mia brasileira, O nimero de be-
neficiados cresoeu corcade K5%e
3 reccita média das 1,060 opera-
loras deu v salto de 4%,

Crelireteqonerutivo da FenaSat-
e Josit Cochin, acreditg que o -
turamenio do solor tonba batido
e RS 70 bl o final de 2000,
Aexprimido supeTeal o crescinsont.
o PR, estimado om 755, porge
alim de nelletie 3 ampliagio da
el des familias, 08 planos de
stk form exposios na pongio
mais visivel da vitrine de bonefi
cios montads pelas conpavsas em
geval para atrair novws hanciond.
Mhos & - bos e, a salbve do
ansdedboda comconineia

A dispista pekos trabaladons
qualificados et cada ver mait fe-
k. Mo st eiferover bons il
1hos € cantrir awsinacky. A empresa
prvvisa sedhuzin o haniondie com
s phanosde saiidhe mais atpaces ¢

e ol

o laboiato-
riais estabelecido como minime
obrigatirio, mas os reajusies
anuaas podem st pactaados,

0 cque o chiois Bachon queerem é e
dur custos, sem porder qualida-
e, Fase indeal dhificilmente ¢ alcam-
gacko e plamos imdinidhuais, Pars
superintondantecionitive do ins-
tituto die Fstuddos die Soniicle Saple-
msenlar (IS5, Luiz Augusto Car-
neimn, o o divisdnio do setar
o estabcdecicio peba Lei 9656108,
Anes diel, a liberdadie cra wotal,
rando abusos © distories. Des
s della, com o passar dios anes as
o s § oo cxcessivas, “0
mercadin fol ergesado, |4 & hors
de fexibilii b, popie.

O dlalen mmais peeomies. da ANS,
do teweio winsestre de 2010,
LT G CRguANGo os planos
cmprearials  aprocsliam 3
o taa die cnescimemto (3E%),
s inclvichsais e cxpasdiram 1,75,
™ Shices eobet

ba que os comtragos asanados an-
s clavigimoinda lei 9 B5658 ndo
b reggubichis el ANS. Neles valke
jusidicamente o teos mpresso. F
por i o "antigo” o o
plams. que comoenbram a maior
parte dos confliton e demandn ju-
diciais. Fle defonde a povisdo da
metodologia que define o ajste
anual dos plance indivadisan. A
agimia, segundo cle, traia igual
memte o deagiis, aplacando um
percentual médio independente-
memte das porulianidades de cads
plamo. O fndice de aumesio & cal-
cubacks tendo coma base o arsie
feito pelos plamos ookt

A capacidade de reduir = cus-
A0 PSSO BT 05 FRgos.
futuros i proporienalments
condacionada 30 poder de fogo
exibid 3 2

Pirataria

Cerco aimitacao

cja namoderna ¢ ica S
SPmI:\ ma quase olada

Salgueiro, no mein do
sertir pemambucans, ou cm
Brasilia € quase imperssivel ndo
csbarsat em uma banquina
improvisada de papelio ven-
dender CDs e DVTs de softwares,
filmes o jogos piraeas. Nos qua-
o canter o pais, logas estabes
lecidascomesializam, sem ceri-
miémda, bolsas Fatsificadas com
marcas de alt
a, Louks Vil
Gabbana. ¥,
qualquer estidic

negociar operador, médicos, L
boratirios ¢ hospita. Um dos s
gredos conficason da Bider Amal &
vz, A TR N 2
nas opera phanes de saide, mas &
dloma de hospitars ¢ sicianckovants
di Labogabng Dasa, & makd do
pas, Resubladcr o out o :aem sig-
nificativamente a posto de o pregs
de uma cirurgia s reduri pels
metadeequand frita "o casa” pe-
o presssnad pedprio, Averticaliracio
i ko € completa porque Gailka
Pt da ancresa mdistnia de in-
o hospitakares. Mas o ganbo ¢
poroeptivel quundo s obwera a
taxa de simistralidade do stor

Fla & 3 maior eotre todes. 05 13-
s dhe wegaro, Em mddia, atinge
S0%: apenss metade da peocit
proposionada polos primios ¢
detinad s pagameo de sinis-
iros, A segunda cobee desprsasad-
i i e i

P q pelo
eomonarenbe. E s vale par gl
equeer tamanha de emnpaesar”, diz o
exncrutive da Bradesco Sad, eny-
presa Bider do vetor entre 25 segu
wadboras, st suporada, mo ramking
weewith, peka Amil

Fsta ¢ a principal maedo de os
phasvors ¢ corpogat v, que inlogram
o segmenio chamadi de coleliv,
nevem desbancado o individisis,
Dominam boje o setor. Dos 4.8
milhées. de ustdrios de planes de
assispimcia midica (sem as odon-
sodigican ], T3E vincukem - a oo
wmats coletivos. 0 vabal hackor
st o canmbe om s o

3 per ahesdio,
e haels corm ontidadies de cbisse e
categarias profsioais, sofreram
reteacio de 04K Fm sotembres, o
sistema suplementana 3 e de
445 milhics de beasileiros, dos
quais 134 milhdes emplanescole-

P
bisos ¢ agenbe de comenializs-
o, F b dai que s & hucro.
A pealscladie parao setor de e ¢
onstEn € presidente da Assoriagin
Hirasikira de Medicina de Grupo
(Abramge), Arlindo de Almeida,
i fedl

tivos. Entre 2 o o que
s qresorraem form o sogur-
ot S cxpanso neldia no bri-
acitpe fod de 355, actana da midia
da setor, de i cxpnesivos LT As
ooopermtivas. midices viceam cm
seuick com 3%, depois as empre-
san dhe machcana e grapo (25} ¢ as
Il ripicas | 2,15,

O smperindenconte do IES% kem-

e
ot shomada cm dormros mérios
emire 2% ¢ TE A baxa die simisiral-
dade consolidida pela ANS pasa
jameirn a sctembes de 240 foi de
ELI%, bem imferior & de 2009, ano
e o consamidones, por medn de
prrder o cmprego ¢, wa plano de
saide demandaram  cxgemda:

et o Vi médiom,

cho, adquirit esses
simplesmente deison de ser um
o passivel de condemagio mo-
ral. Torms
werantas opgives
Apesar de sma onipresenga,
ninguém sabe a dimensio qur 2
pirataria tem na cconomia brasi-
leiga. Nio hi levantamentos que
consigam apurar o tamanho do
b fiscal que esses produtos
[ e —
safrem. Todos o i

meris que tratam do problema
o s 30, basicamenie, cstima-

32 Plano Nacional
de Combate &
Piratariabuscaa
verdadeira
dimensdo dos
produtos
falsificados na
economia. Por
Yan Boechat,
para o Valor,

de Sao Paulo

tivas mal amparadas, “emos que
adenitie que s nde temos ideia
do tamanheo da plrataria no Bra-
sil”. diz o presidente do Comselbis
Nacional de Combate  irataria
(ENCP), Fliwio Cactana, que tam.
bém & secretinio da Reforma do
Judictirio, do Ministério da justi-

sa. “Nbo temos. neahuma base g

confidvel para dar qualquer ni-
et referente a esse problema,
b sabemosgque eled grande.”

Hoje o finico dad usado pela
indistria ¢ pelo governa é o vo.
Iume de apreensies da Receita
Federal, que o a0 passado su-
peron, pela primeira vez, a casa
s RS 2 billses. Was  peipria
Receita nio sabe oxstamente
quanto destes nimeros e i
sem s falsificagioes ou copias ile-
4 que a8 apreensies sio re.
tes 3 vontrabando, desca:
minho ¢ pirataria, sem a discri-
minagio de cadkaitem,

“Fala-se em aliga come &S 40
fis-

rum
ataria, uma entidade finan-
pur empresas vitimas de
fabsificagio, como Adidas, HI
Souza Cra, para lazer kobby de
st cansa junks 2o governo, o

ManoNacional de Combate 3 Fi-
Fataria, que csti em seus mo-
menton finais de gestagio, serd,
finalmente. descobrir a verda-
deira dimensho dos. produtos
fabsificados ma cvofomia biasi-
beira. Por mein do CNFC, 0 drgio
igado 30 Ministério da Justica

Norega Fes reconbeceramque
i um esforgo para reduarit 0 vo-
lume de produts pirateados,
s a0 mesmes tempe cntendem
quic bl muito a ser et diz o ex-
embaixador  brasileito  em
Washington , Roberto Abdenur,

sonbo, s e 75 milhies de uni-
eladies de produtos fakificados o
pitateadon foram recolhidin das
wuas. Virios shoppings que abi-
fam lojas expecaalizadas em ven-
der produtos irregulares foram
fechados, ainda que temporaria.
mente

pee
de Frica ial (FTCOL

indiistria e da academia, vmna
amipla pesquibsa serd produrida,
Abcia € atacar em duas frentes,
Ui buscandh dadus ligackos 2
APITISies e oddo o pais £ i
tra prosuranedo entender os i
bitos de consume do b
“Nio se consegue desem

i icas clicientes sem

Ao oltvo chor FLIA, 0 pak qee
s pressiona o governo 3 o
tar medicdas mals dugas o com-
bate hrasil

0 FIC0, imstituto formado pos
grandes empresas com Ambe
Cooca-Coka ¢ Microsolt, por exem.
ple, paa farer lobby contra a in-
formalidade, vem sido um dos
agentes mak aRtes Hesse pro-
crssa, Cabe 3 Abdenar e sus equa-
Pe geTenciar um programa que
vem sendo responsivel por apre-
ensis de wullo, apesar de as
agies ainda serom muita pon-
tuais, Criado no CNPC, o Gidade
ivve de Pirataria tem como prin

0 para que atuem princpal
mente na exfera munacipal

denada, com todos o8

docon-
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»L...] we compared interpretation
accuracy and long-term recall for
plain and Holmes-style® charts.
We found that people‘s accuracy
in describing the embellished
charts was no worse than for
plain charts, and that their recall
after a two-to-three week gap
was significantly better. In
addition, participants preferred
the embellished charts.

Useful Junk? The Effects of Visual Embellishment on
Comprehension and Memorability of Charts

Scott Bateman, Regan L. Mandryk, Carl Gutwin,
Aaron Genest, David McDine, Christopher Brooks
Department of Computer Science, University of Saskatchewan, Saskatoon, Saskatchewan, Canada
scott.bateman@usask.ca, regan@cs.usask.ca, gutwin@cs.usask.ca,
aaron.genest@usask.ca, dam085@mail.usask.ca, cab938@mail.usask.ca

ABSTRACT

Guidelines for designing information charts often state that
the presentation should reduce ‘chart junk’ — wisual
embellishments that are not essential to understanding the
data. In contrast, some popular chart designers wrap the
presented data i detailed and elaborate imagery. raising the
questions of whether this imagery is really as detrimental to
understanding as has been proposed. and whether the visual
embellishment may have other benefits. To investigate
these issues, we conducted an experiment that compared
embellished charts with plain ones, and measured both
interpretation accuracy and long-term recall. We found that
people’s accuracy in describing the embellished charts was
no worse than for plain charts, and that their recall after a
two-to-three-week gap was significantly better. Although
we are cautious about recommending that all charts be
produced in this style, our results question some of the
premises of the minimalist approach to chart design.

Author Keywords
Charts, information visualization, imagery, memorability.

ACM Classification Keywords

H5.m. Information interfaces and presentation (e.g., HCI):
Miscellaneous.

General Terms

Design, Human Factors

INTRODUCTION

Many experts in the area of chart design, such as Edward
Tnfte eriticize the mehiiion of vienal embellichment 1

data-ink — or the ink in the chart used to represent data.

Despite these o y
include a wide variety of visual embellishments in their
charts, from small decorations to large images and visual
backgrounds. One well-known proponent of visual
embellishment in charts is the graphic artist Nigel Holmes,
whose work regularly incorporates strong visual imagery
into the fabric of the chart [7] (e.g., Figure 1).
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Participants and Apparatus
Twenty participants (9 male, 11 female), aged between 18

and 40 were recruited from a local university (7 graduate,

13 undergraduate). Of the 20 participants, 17 said they at

least occasionally created charts and 19 said they at least

occasionally read or interpreted charts.

WEIRD bias
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