Busyanu3anusa JaHHbIX: UTo
nydire padoTaer?



Omeapy Tadre, mnpodeccop Menbckoro yHHBepcUTETa
XOpOIIIO M3BECTEH CBOEH HOBATOPCKOM paboTOil B oOnacTu
MH()OPMaIIMOHHOTO Ju3aiiHa, UCCIIEeI0BANl KapTorpaduio ajs
YOPOILECHUST U3YyYEeHHUS BCEX THUIIOB HH(OpMaIlMK, a TaKxkKe
BU3yaJIM3alluM  JIaHHBIX, KoTopas  (OKycUpyeTcs  Ha
BU3YyaJIbHBIX KapTorpadax ajisi OTOOpaKeHUS JaHHBIX.



Classic Readings:

Edward Tufte (Professor Emeritus at Yale
University) has written four books on
analytical design:

1983: The Visual Display of Quantitative Information

1990: Visual Explanations: Images and Quantities,
Evidence and Narrative

1990: Envisioning Information

2006: Beautiful Evidence
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LlestocTHOCTH Tpaduku

® TOBOPHUTH IIPaBIy O JAHHBIX

e TrpaduKa HE JO/HKHA IUTUPOBATH JaHHBIC BHE KOHTEKCTA

® y30eraiiTe UCKAKEHUS B JTaHHBIX.

® TIIpeACTaBICHHE  YHMCEI  JOJDKHO  COOTBETCTBOBATH  MCTHHHBIM
MIPOTIOPITHSIM.

® MapKUpPOBKa JOJDKHA OBITh YETKOM U MOAPOOHOIA.

® I NpCACTaBIICHUSA (bHHaHCOBBIX JAHHBIX JIYYIIC BCCTO HUCIIOJIIB30BATDH
XOpOomoO N3BCCTHLIC CANHUIIBI U3MCPCHHUA



JNAHHDBIE JOJDKHBI OCHOBbBIBATLHCA
TOJIBKO HA TTPABJ/IE!



Context Is Essential

SNOWFALL TRENDS IN ILLINOIS
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Context Is Essential

SNOWFALL TRENDS IN ILLINOIS

— Snowfall .... 1902-2017 average snowfall
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Korma mb1r BuguM rpaduk, Tae IpeacTaBieHo OObINe JaHHBIX 3a MOCICIHUE ACCATUICTHS WU Jaxe
CTOJIETHE, MOJYyYAeTCs, YTO KOJUYECTBO CHEra KoJIeOJIEeTCs, U TTOATOMY KOJIMYECTBO CHETa, KOTOPOe
Mbl okugiaeM B 2018 roy, He SBJISIETCSI TOUHBIM.



BI/I3yaJ'II/IBaI_II/I}I JaHHBIX U JIOXKb

How to Lie with Visualizations

No zero line

FAVORABLE OPINION OF INCOMING PRESIDENTS |
AMONG AMERICANS I
Il

47%
44+ 45
523
G.W. BUSH CLINTON G.H.W. BUSH OBAMA

| 2017 | 2001 | 1993 1981 1989 2009




How to Lie with Visualizations

Doesn't add up to 100% and not in right proportion

Mushroom is the UK's most liked pizza topping

Ganarally speaking. which of the following loppings do you ke on a peza? Select as
many a5 you ke

42% 60%

of domain owners have put moderate 1o high
ppers 380/0 -

consideration to how much their domains are worth

23° of respondents have bought and sold domain names for
/o a profit

690 of small business owners want 1o make time to enhance
/o or update their online presence

Source: YouGov / Matthew Smith / http://bit.ly/2ILzNFa / Source: GoDaddy



Jlpyroii croco0 jirarb - 3TO MaHMITYJIMPOBaHHE O00JACThIO W Pa3MEPOM.
Tadte pazpaboran KOHIENIMIO MO Ha3BaHHEM "dakTop JKHU'", KOTopas
OTHOCHUTCSI K COOTHOIIIEHUIO MEXAY pazMepoM 3(PdheKTa, MOKa3aHHOTO Ha
rpaduke, 1 pazmepoM 3¢ dekTa, IIOKa3aHHOTO B TaHHBIX.



dopmyiia.

[Ipeacrapienre yucen Kak (PU3NYECKOM MEpbl Ha MOBEPXHOCTH CaMOIO
rpaduka 10KHO OBITh MPSIMO NPOMOPIHUOHAIBHO MPEICTABISIEMON BEIMUUHE.

Lie Factor = S128 of effect shown in graphic

size of effect in data




This graphic (by The New York Times) tries to compare the mandated fuel
economy standards for autos set by the US Department of Transportation.
The line representing 18 miles per gallon in 1978, is 0.6 inches long. The line
representing 27.5 miles per gallon in 1985, is 5.3 inches long.

Lie Factor = = =14.8 Inaccurate visual area and numeric measure!

Fuel Economy Standards for Autos
Set by Congress and supplemented by he Tramportaton
0 /———“_'_ :" e 2‘ Oepartment in mig3 per gakon

- B 26

Source: Edward Tufte / hitp./



Inaccurate visual area and
numeric measure
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TEeCT

Yro Takoe pakrTop jxu?

A. 3HaueHHWe, MOJCUMTBHIBAIOIICE KOJMYECTBO HETOYHOCTEH
rpaduka.

B. 3HaueHHe OTHOIIEHUSA, KOTOPOE HEKOPPEKTHO OTOOpakaeT
3 PeKT TaHHBIX U3-3a HETOYHOIO pa3Mepa rpaduka.

C. 3nauenue kodpduimenra, otoopaxaromero 3PGeKT TaHHBIX B
CBSI3U C pa3MepoM Irpaduka

D. 3Ha‘ICHI/I€, IMOACHUTHIBAIOIICC KOJINYCCTBO JIOXKHBIX JAHHBIX.



Graphical Integrity (2)
Show data variation, not design variation.

« Induce the viewer to think about the substance rather than about the data.

America's Most Popular Charts
Histogram
By 4%
- ‘- Other
. >
Source: The Onion / http://bit.ly/2GUQOUO Source: Junk Charts / http://bit.ly/2UfPohw

Tadre Takke MpoCUT Iu3aiiHepa HE MyTaTh BapHallUU JU3aiiHa.



Chartjunk

* Chartjunk refers to anything in a chart that does not represent data as
not just unnecessary, but harmful.

Common types:
e Vibrating chartjunk — which is cross-hatching
or other patterns that distract the mind from
the information being presented

/
W
s
4
/

Grids — over-busy grid lines and excess ticks

Self-promoting graphics (“The Duck chart”) -
where color schemes and patterns are
introduced for artistic appeal rather than
information content




Chart Junk (rpaduyeckuii Mycop), OTHOCUTCS KO BCEMY,
YTO IPEACTABICHO HA rpaUKE KPOME TaHHBIX.



CooTHOIIIEHHE YEPHUIBHBIX JaHHBIX (1nk)

Data-ink

Data-ink ratio =
Total ink used
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HEMPAaBUWIbHON UHTEPIPETALNN JAHHBIX TIOJIb30BATEIEM.



The Chartjunk Debate

DIAMONDS WERE A GIRL'S BEST FRIEND

Average price of a one-carat D-flawless

Holmes: “From ankle to knee, the price
changes from lowest to highest over
time. By combining image with graph, it
made viewers remember the spike shape at
of the graph more easily.” r 43 T $60,000

$50,000

e Tufte: “Everything counts, but nothing
matters...The data-thin (and thus
uncontextual) chart mixes up changes in
the value of money with changes in
diamond prices...”

1
1979 1980 1981 1982

TIME Chart by Nigel Molmes Source: The Diamond Registry ?




Chartjunk TadTte paccmarpuBaet kak rpaduyecKuii Mycop

The Chartjunk Debate

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 data-ink ammnmwmwwlm

Guidelines for designing infk ion charts often state that e

w' uumunw d‘;‘ Jm 4“‘:: mclndcamdemayo{wnd cub:llnhm:nlhar

data, lnooulnu.wneyq:ll:chmdwpn the charts, from small decorations to large images and visual
d data in detailed and clab imagery, nmlhe backgrounds. One well-known proponent of visual

questions of whether this imagery is really as detrimental to  cbellishment in charts is the graphic artist Nigel Holmes,
understanding as has been proposed, and whether the visual ~ Whose work regularly incorporates strong visual imagery
embellishment may have other benefits. To investigate D10 the fabric of the chart [7] (e.g., Figure 1).

these issucs, 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 n'uulcmﬂy better. Although

we are about that all charts be
Mmhﬁﬁ&wrmﬂummwof&e
premises of the mini approach to chart design.
Author Keywords

- ra STt e ! 2
ACM Classification

HS.m. Information interfaces and presentation (e.g, HCI):
Miscellancous.




Criticism

Readers do not find highly embellished charts difficult or easy to comprehend,
but they do remember those charts better and find them more attractive and
more enjoyable to look at than their plainer alternatives. (Bateman et al., 2010)
Borkin et al. (2013) also found that visually distinctive infographic style charts
were more memorable than more standard statistical charts.

MONSTROUS COSTS

MONSTROUS COSTS Total House and Senate campaign expeditures. in millions

Total House and Senate

AMOEYN expenditires

Qe
n .
C W

£

Source: TIME / Nigel Holmes
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Yurarenu cuurtatoT, 4yTo chartjunk He BiuseT Ha NOHMMAHKWE YUTATENS, HO HA CAMOM JIEJI€ YUTATEIN

3alIOMUHAIOT, 4TO MpuykpameHHsle chartjunk cmorpsTcs uHTEpecHed, 4YeM Te Ke OObIYHbIC

rpaduku.



Data-Ink Ratio Debate

A User Study of Visualization
Anderson et al. (2011) asked Effectiveness Using EEG and Cognitive Load
participants to choose the box plot
SCI Institute, University of Utah, USA

with the largest range from a set

Six representations O St ol VA
Measured cognitive load from EEG

brain waves

The simplest (c) box plot is the

hardest to interpret

E.W. Anderson’, K. C. Potter', L. E. Matzen®, J. F. Shepherd®, G. A. Preston’, and C. T. Silva'




Mbl J0KHBI NOMHHMTH O NOATH NPUHOUIAX [OCTPOCHHSHA
rpagpuKoB JaHHBIX.

MAaKCHUMU3UPYUTE COOTHOLICHUE "YepHUI" B MpPEAeaax Pa3yMHOIO
CTUpPANTE HE YEPHUII B MIPEIEIIaX Pa3yMHOTO
CTHUpaTe N30BITOYHBIC YEPHUJIA B TIPEAECTIAX PA3yMHOIO

MEPECMATPUBANTE U PENAKTUPYUTE



Tabte npennmaraer  caenaTth  OoJbIIME  HAOOPHI  JAHHBIX
COTJIACOBAaHHBIMHU, HPEOCHMABUE MHOMHCECHBO OAHHBIX HAUMEHbUIUM
oopazom. JlpyruMu  CJIOBaMH, UCHOIb306AMb HAUMEHbULEE
KOIUY4eCcmeo YepHUL 8 CAMOM MAJICHbKOM RPOCHPAHCMe.



Small Multiple

Uses a single design repeated several times within the
eyespan, each example showing a different value of
the independent variable(s)

Allows easy comparison

| (RS
Drought’s Footprint

Source: The New York Times / Haeyoun Park and Kevin Quealy / https://goc



OCHOBHBIE THIIbI MApKHPOBKH BKJIKOYAaK0T B

ceos:
® 3aroJI0BOK JHarpaMMbl
® 3aroJIOBOK OCeH
® DTUKETKH W IIKAITy
® HEKOTOpbIE MPUMEYAHUs, KOTOPhIE OTMEUalOT CHeUUGUKYy BHYTPHU

AruarpaMmabl



CoBEpIICHCTBO JOCTHUTAETCS HE TOINa, KOrjaa OOJIbIIe
HEe4ero 700aBUTh, a TaM, IJI€ OOJIbIIIE HEYErO yOpaTh.



