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[IpMHIIUIIBI XOPOIIer
BM3VaJIM3allHH.
BocrnpusiTvie BU3YalIbHOU
MHMOPMaAIIUU

YactnuHo 6asupyercs Ha Kypce Pobeptsl CuHatpsl B8 CEU, byganeLt



CTpPYKTypa
JIEKIIUU

[ToroBOpVM O MPUHLMNAX XOPOLLKX
BM3yanuaauuii no 3asapay Taptu. HYero
Ha0 M36eraTtb, Kak B13yann3npoBaTh
AaHHbIE XOPOLLO.

Y3HaeM, Kakne ecTb NCUXON0rnyeckue
0COBEHHOCTW BOCMPUATUS BU3YabHOI
MHDOPMALMM 1 KaK OHW MOMOrarT HaMm
[enaTb BU3yanuaauum nyyie

[loroBopMM Npo TUMNYHbIE OLINOKH
caMblx NONYAAPHbIX BUAOB rpaduUKoB
(MMHelHbIA rpaduk, cTonbuyartas
nuarpamma u pie chart).

HOCMOTpI/IM Ha MPUMeEPbI HEYAa4HbIX
B|/|3yam/|3au|/1|71 7 O6CyL|,I/IM, KaK OHU
NCKaXXatoT AaHHblE

[Tonyynm gomMallHee 3aaHue



OLleHMBaeM
KauyeCTBO
BU3yaInu3aluu

B KOHLe nekuum mbl 06¢cyanm
JoMallHee 3aflaHue. B HeM
HY>XKHO 6yAeT OLEHUTb NOXYHO
BM3yannsauuio U NpeanoXxXunTb,
KaK ee yny4dLliuTb.

A cerogHa Mbl Kak pas
NOroBOPUM O TOM, Ha 4TO
HY>XHO 06paTUTb BHUMaHMe.



Autistic children have

communication Autistic children
disabilities. have intellectual
disabilities.

Autism

Autism cases are recurrence rates in

because of genetic families.

disorders.

http://viz.wtf/




[IpUHIIUIIBI XOPOIIIeN

BU3YaJIN3alluU
no 3. TapTm



The Visual Display of Quantitative Information by Edward R. Tufte, Graphics Press, 2001

The Visual Display
of Quantitative Information

EDWARD R. TUFTE



Graphical
Excellence

aaaaaaaaaa



Excellence in statistical graphics consists of complex ideas
communicated with clarity, precision, and efficiency. Graphical

displays should
- show the data

« induce the viewer to think about the substance rather than about
methodology, graphic design, the technology of graphic pro-

duction, or something else
- avoid distorting what the data have to say
» present many numbers in a small space
- make large data sets coherent
» encourage the eye to compare different pieces of data

- reveal the data at several levels of detail, from a broad overview
to the fine structure

- serve a reasonably clear purpose: description, exploration,
tabulation, or decoration

- be closely integrated with the statistical and verbal descriptions 3. Ta CI)TM
of a data set.



Graphical Excellence

JTO XopoLlas nojaYa NHTEPECHbIX JaHHbIX - BONPOC
COLIEPXKAHWMS, CTaTUCTVKMN U An3aiiHa

370 CNIOXHbIE UAen, KOTopble nepefaHbl ACHO,
YETKO 1 3PPEKTUBHO

9T0 TO, YTO [aeT YMTaTento Hanbonbllee KONNYecTBo Uae
33 HaMeHbLLee BPeMS C CMNONb30BaHNEM HAUMEHBLLETO
KOMMYEeCTBa YepHW U MECTA

.. M4UTATENTb Y3HAET O AaHHbIX TOJIbKO MPaBay



[ IpMHIIUIIBI
IY3aHa
TadpTu

HeCTHOCTb AaHHbIX
GaKTop MKu

MakcnumMnsauung
COOTHOLLEHUS JaHHbIX
K YepHunam

3beratb Mycopa
B rpauKax



Data
Integrity

aaaaaaaaaa



YecTHOCTB TAaHHBIX

e OTCYTCTBYHLLME WKANbI K N3NONbI
e (OTCYTCTBYIOLLINIA KOHTEKCT
e lICKaXeHHble LWKanbl

e lIckaxatoLnin ansanH



Commission Payments
To Travel Agents

Inmillions of dollars

UNITED
AIRLINES

VDQI Example (p54)



Commission Payments
To Travel Agents

Inmillions of dollars

® [[CeBO-CHUXeHNe

e [lonHble roAbl CpaBHUBAKOTCS
C NONYroANEM

VDQI Example (p54)



Nobel Prizes Awarded in Science,
for Selected Countries,1901-1974

(Number of Prizes)

30

25 —

United States
20 —

United Kingdom
®

° % o
L@ Germany

10

5 '-.. USSR
L ] [ ]
®ee France TP

d
0

1901-  1911- 1921-  1931- 1941- 1951-  1961- 1971-
1910 1920 1930 1940 1950 1960 1970 1974
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e HailanTe OWMNOKY.



e Bce nepnoabl 1 0TPe3KN AOMKHbI ObITb PaBHbI.

Nobel Prizes Awarded in Science,
for Selected Countries, 1901-1974

(Number of Prizes)
30

United States
20 —

United Kingdom
L]

° o2 @
|, Germany

L]
LR US.SR.

00.. Sy
France e’

7

1901- 1911- 1921- 1931- 1941- 19561-
1910 1920 1930 1940 1950 1960

1961- 1971-
1970 1974
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Nobel Prizes Awarded in Science,
for Selected Countries, 1901-1980

(Number of Prizes)
30

United States
20 —

United Kingdom
o 0%%0,e, %

L]
L, Germany

1901- 1911 1921- 1931-  1941- 1951
1910 1920 1930 1940 1950 1960

1961-
1970

1971-
1980
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If Bush tax cuts expire...

Top tax rate

40% 39.6%

e [IpaBauBbIf TPEHA (PasHMLa
He Takas 3Ha4yuTeNbHas)

Now Jan. 1, 2013



KFC'S CRISPY
CHICKEN TWISTER

&P CALORIES: 650
P FAT: 35¢

e lIcka)eHne
LIKasbl

%90 600 610 620 630 640 650 660 670 680 690 700 710 720 730
CALORIES (He C Hyﬂﬂ)




Welcome to Microsoft Edge
Faster than both Chrome and Firefox — according to Google's benchmark.

Fastest

5% Slower ; 9% Slower

> \\\\\\
e HapylieHune
MPOMNOpPL i



e EC/M Mbl NOCTPOUM "Y4eCTHbIN rpaduK’, TO
npaB/a, YTO PasHuULa Takasd 3Ha4YuTeNbHan?

Google Chrome
Microsoft Edge

Mozilla Firefox

0 6200 12400 18600 24800 31000
Speed Score



PLANNED PARENTHOOD FEDERATION OF AMERICA:
ABORTIONS UP — LIFE-SAVING PROCEDURES DOWN

935,573

| | | | | | | |
2006 2007 2008 2009 2010 201 2012 2013

SOURCE: AMERICANS UNITED FOR LIFE

Rep. Jason Chaffetz, Utah, 2015



PLANNED PARENTHOOD FEDERATION OF AMERICA:
ABORTIONS UP — LIFE-SAVING PROCEDURES DOWN

ey
2,007,371 ey,

935,573

N 2013

| | | | | | | |
2006 2007 2008 2009 2010 2m 2012 2013

SOURCE: AMERICANS UNITED FOR LIFE

Rep. Jason Chaffetz, Utah, 2015

e HeynayHoe v
HenponopLMoHanbHoe
COBMeELLEeHMe LKan



® |1 4ecTHbI rpaduK.

Planned Parenthood services

W Abortion procedures
W Cancer screening / preventative services

2.5 million
20 o—0on0
1.0
0.5 | !
o = O O O O O
0
‘06 ‘07 ‘08 ‘09 10 11 12 13

Politifact, 2015



e CMWKOM 06Las WKana (Hy»XHO NpUoMKaThb faHHbIe)

US GDP
$16 trillion

12

8

4

0
‘08 ‘09 10



e HacamoM fiene TpeHg apyroun!

US GDP
$15.00 trillion

14.75
14.50
14.25

14.00
‘08 ‘09



e He MeHANTe OpMeHTALMIO WKa

Gun deaths in Florida

Number of murders committed using firearms
0

200

2005
Florida enacted
its ‘Stand Your

400
Ground’ law

l )

600

800

873

1,000 1990s T 20005 T2010s

Source: Florida Department of Law Enforcement

C.Chan 16/02/2014 ) REUTERS
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YecTHOCTB TAaHHBIX

e OTCYTCTBYHOLLME LWKANbI 1 N3NONbI
e (TCYTCTBYIOLLIMM KOHTEKCT
e lICKaXeHHble LWKanbl

e lIckaxatoWnin ansanH



325 « Before stricter Connecticut Traffic Deaths,

enforcement Before (1955) and After (1956)
Stricter Enforcement by the Police
Against Cars Exceeding Speed limit

300 |

e After stricter
enforcement

s OnuwmTe

19l55 1556 TPEHA.

VDQI Example (p74)




AYAVAYA!

VDQIl Example (p74)

OTKyna B34nu aTOT
CermMeHT?

OTKyna yrogHo!



325

300

275

250

225

T

L

o

1

1

¢

\.

Connecticut

1 1 1

-

1951

1953

1955

1957

1959

Knacc!

[10ABUNCA KOHTEKCT.
OnuwwnTe TpeH[ CHOBaA.
3TO MHOTO Un Mano?
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® He ynyckanTe KOHTeKCT

UK national debt % GDP
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® He ynyckanTe KOHTeKCT

UK National debt
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CywiecTByeT i1 rnobanbHoe
noTenneHne?

Temperature Anomaly -- Annual Mean (°C)
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A Tak?

Temperature Anomaly -- Annual Mean (°C)




YecTHOCTB TAaHHBIX

e OTCYTCTBYHOLLME LWKANbI 1 N3NONbI
e (OTCYTCTBYIOLLIMM KOHTEKCT
e lICcKaXeHHble LwKanbl

e lIckaxatoWnin ansanH



I think I see that area B
is 3.14 times bigger than
area A. Is that correct?




o ODuanyeckoe
npeacTaBAeHne [JOMKHO
ObITb NPAMO
NPOMNOPLMOHANBHO
YUCNIEHHBIM BENYMHAM

e ICnonb3oBaTh ACHOE U
neTanbHOe 0603HaYeHNE

e (TmMeyaTb BaXHble
MOMEHTbI B JaHHbIX




This line, representing 18 miles per
gallon in 1978, is 0.6 inches long.

Fuel Economy Standards for Autos

Set by Congress and supplemented by the Transportation
Department. In miles per gallon.

This line, representing 27.5 miles per
gallon in 1985, is 5.3 inches long.

[

VDQI Example (p57)



GaKTOD KU

DaKTop MKN =

pasmep 3@eKTa, NoKasaHHbI Ha rpapuke/
pasMep 3POEKTA B JaHHbIX

DaKTop KN JOSIXKEH ObITb ~
1.05 > QakTop mxn > 0.95



This line, representing 18 miles per

gallon in 1978, is 0.6 inches long.

Fuel Economy Standards for Autos

Set by Congress and supplemented by the Transportation
Department. In miles per gallon.

This line, representing 27.5 miles per 27.5—-18.0 53-0.6 dakTop _ 7.83

gallon in 1985, is 5.3 inches long. 18.0 =0.53 06 =7.83 KU 0.53

VDQI Example (p57)

=14.8




INTHEBARREL...
Price per bbl. of v

“light crude, leaving :

- Saudi Arabia ’

on Jan. 1

e @akTop /KM nnouwaan
noBepxHocTn: 9.4

e OdakTop mxn obvema: 59.4

e He ncnonbsymnte 3D

VDQI Example (p71)



YecTHOCTB TAaHHBIX

e OTCYTCTBYHOLLME LWKANbI 1 N3NONbI
e (OTCYTCTBYIOLLIMM KOHTEKCT
e lICKaXeHHble LWKanbl

e lICckaxatoLlnin ansanH



OPEC Oil Prices: After 18
Months of Stability, Prices Are July 1,2.294%

Due to Rise Again

Dollars per barrel

Oct. 1,2.691%
INCrease ™ gt

increase ~_

April 1,3.809%
increase
Jan.1,5% $13.84

increase

Quarterly

1979

Aprilto July to
June Sept.

Oct.to
Dec.

The New York Times/Dec. 19, 1978

VDQI Example (p61)

e BepTunkanbHada ocb

C19/3 no 1978:
$8.00 Ha atoiim

1979:
$4.00 Ha aroiim

e [0OpM30OHTANIbHas OCb

C 1973 no 19/8:
3.8 rofla Ha AronM

1979:
0.57 net Ha Aronm

[TokasblBanTe pasHMLy B AaHHbIX,
a He pasHuLy B ansaitHe!



OPEC Oil Prices: After 18

Months of Stability, Prices Are ;\ucfze{a-s%z&
Due to Rise Again o 500% x
Dollars per barrel increase

Jan. 1,5%

increase >

$12—

'73 '74 715 '76 '77 '718

Jan.to
March

Oct. 1,2.631%
increase ™

Quarterly

1979
Aprilto Julyto
June Sept.

Oct.to
Dec.

VDQI Example (p61)

The New York Times/Dec. 19, 1978

A Dollars per bbl. (1972 dollars) .

~ Thereal priceofoil
18 soaring agaig..

o

 Crude ol price
- adjusted for inflation

%6 BT ‘e e 90 43 76 8

‘.Es?-.) ;



Comparative Annual Cost per Capita for care of Insane in
Pittsburgh City Homes and Pennsylvania State Hospitals.

$213

$147 $172

Pittsburgh Civic Commission, Report on
Expenditures of the Department of Charities
(Pittsburgh, 1911), p. 7.



YecTHOCTB TAaHHBIX

MpuHuunbI:

e BepTukanbHble rpaduku B OTANYUN
OT FOPU30HTAMbHbIX MOJYEPKMUBAIOT POCT

e [OpU30HTaNbHble rpaduKki B OTANYMN
OT BEPTUKaNbHbIX MOAYEPKMBAIOT BPEMS

e PasHble YNIOBKW MOAYEPKNBAKOT Pa3Hbl€ aClEKTDI

e AOCONIOTHbIE BENNYMHDBI B OTINYKE OT I'IpOI'IOpLI,VIV]
HE Aal0T KOHTEKCTaA
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YecTHOCTB TAaHHBIX

MpuHuunbI:

e BepTukanbHble rpaduku B OTANYMUN
OT FOPU30HTAMbHbIX MOJYEPKMUBAIOT POCT

e [OpU30HTaNbHblEe rPaduKmM B OTANYMN
OT BEPTUKANbHbIX MOAYEPKMBAIOT BPEMS

e PasHble YNIOBKW MOAYEPKNBAKOT Pa3Hbl€ aClEKTDI

e AOCONIOTHbIE BENNYMHDBI B OTINYKE OT I'IpOI'IOpLI,VIV]
HE Aal0T KOHTEKCTaA
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YecTHOCTB TAaHHBIX

MpuHuunbI:

e BepTukanbHble rpaduku B OTANYMUN
OT FOPU30HTAMbHbIX MOJYEPKMUBAIOT POCT

e [OpU30HTaNbHble rpaduKki B OTANYMN
OT BEPTUKaNbHbIX MOAYEPKMBAIOT BPEMS

e PasHble YNOBKW MOAYEPKNBAKOT Pa3Hble dClEKTDI

e AOCONIOTHbIE BENNYMHDBI B OTINYKE OT I'IpOI'IOpLI,VIV]
HE Aal0T KOHTEKCTaA



$107 S108

New York State
Total Budget Expenditures and
Aid to Localities in billions of dollars -

$9.7

Fiscal 1966-1976 $7.8
$74

Total Budget —

Total Aidto —
Localities*®

*Varying from a low
of 56.7 percent of
the total in 1970-71
to a high of 60.7

percentin 1972-73 1966- 67- '68- 69- ‘70~ - 72- 73- 74- ‘75- ‘76-
‘67 ‘68 ‘69 ‘70 n 72 73 74 75 ‘76 77
T T

Estimated Recommended
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New York State
Total Budget Expenditures and
Aid to Localities i billions of dollars

Fiscal 1966-1976 1

$74
bes O6uas cymma, -
NHQALNIO

$5.5
$4.6

\ $4.0

4
Total Budget —

Total Aidto —
Localities™

*Varying from a low
of 56.7 percent of
the total in 1970-71
to a high of 60.7
percentin 1972-73

1966- '67-

'68- '69- 70~ -
'67 ‘68 69 ‘70 n 72
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s107 $108

$9.7

X

N3-3a 3D HoBbIE
cTon6upbl
BO3BbILLAKOTCA
Ha[ ocTanbHbIMU

$85

CTpenku,
HanpaBrieHHble
BBEPX,
nog4YyepkuBatoT

B 76 '{ pocT
73 74 75 ‘76 7
T T

Estimated Recommended

74-



Yb6epute

UCKaXeHus

A

B AN3anHe

p66)
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YecTHOCTB TAaHHBIX

MpuHuunbI:

e BepTukanbHble rpaduku B OTANYMUN
OT FOPU30HTAMbHbIX MOJYEPKMUBAIOT POCT

e [OpU30HTaNbHble rpaduKki B OTANYMN
OT BEPTUKaNbHbIX MOAYEPKMBAIOT BPEMS

e PasHble YNIOBKW MOAYEPKNBAKOT Pa3Hbl€ aClEKTDI

e AOCONIOTHbIE BENNYUHDBI B OTINYKE OT I'IpOI'IOpLI,VIV]
HE Aal0T KOHTEKCTaA



HNenaute nonpaBKy
Ha POCT HacesneHus
U nHpNALnIo

VDQI Example (p66)

$400

$380

$360

$340

$320

$300

Per capita

budget expenditures,
in constant dollars
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Labelling can problematic with vertical bars
when there are a large number of bars.
Therefore, it's better to a (horizontal) bar chart

Jack
Jill

Steven

Jessica
Terence
Sally
Roger
Emma
Mark

Charlotte

Jack Jill StevenAmy TimJessiderenc&ally RogeEmmaMarkharlotte




Lessons learned

e |I306eraiite dKLUEHTOB, KOTOPbIE CO34al0TCA BEPTUKAJIbHbIMI
NI TOPN3OHTA/IbHbIMW I'pa(bl/IKaMl/l

e l136eraiiTe yNoBOK, KOTOPbIE U3MNLLIHE
aKLUEHTVPYIOT AaHHbIE

e |136eraiiTe abCOMOTHbIX AaHHbIX, B OTAKYME OT NPONOPLNA

e |l136eraiiTe HECKOPPEKTUPOBAHHbBIX AaHHbIX (Hanpumep pyonu,
a He py6ny nonpaBKoii Ha MHONALMIO)



Data
Rede51gn

aaaaaaaaa



lIpesknme Bcero,
OTEeMOHCTPHUPYUTE
NaHHBIE.



HaHHBIe-K-uyepHUiIaM (Data-Ink Ratio)

[Mpornopumnss AAHHbIX K YHEPHMU/IAM =

[AQHHbIe/00Lee KO/TMHECTBO YEPHM/I,
NCro/Ib30BAHHbIX B rpaghmuke =

nponopuna YepHun B rpaddnke, NOTPavYeHHbIX Ha
HEn36bITOYHOE OTOOpaAXEHME AaHHbIX =

1.0 — nponopumna rpadmka, KOTOPYO MOXHO CcTepeThb 6e3
NOoTEPU OaHHbIX



Predicted

ﬂ,aHHbIE'K-‘-IepHI/U'IaMZ HU3Kafd rnponopuunsa

Figure 19.1 Relationship of Actval Rates of Registration to Predicted Rates
(104 cities, 1960) Relationship of Actual Rates of Registration to Predicted Rates
(104 citiea 1060).
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Pengn3aniH rpadpuru

e MaKCMMW3NPYINTE COOTHOLLEHNE AAHHbIX-K-YEPHMAAM B Pa3yMHbIX
npeaenax.

e Y6upaiite yepHuna-6e3-gaHHbIX, B pa3yMHbIX Npejenax.
HemMHOro opHaMeHTa, MapKUpoBKa OCeli W T.[. BMOHE JONYCTUMbI.

e YOupainTe N30bITOYHbIE YePHUNA-AaHHbIE, B Pa3yMHbIX Npeaenax.
HekoTopas M36bITOYHOCTL Mose3Ha.

e [lpoBepanTe 1 npaBbTe.
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N36eramTe Mmycopa B rpaduKe

15%

10%

5%

|

Jan Feb Mar Apr May Jun Jul Aug Sep

[TOCTOPOHHWE BM3YyalbHble
9N1EMEHTbI, KOTOpPbIe
OTBJ/IEKAIOT OT MOCNaHNS

YnpaxHeHune: naBanTte
YPOCTUM FPapuK, HO
COXPaHUM MH(DOPMALNIO.
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OcobeHHOCTH
BU3YaJIbHOTIO
BOCIIPUSAATUS



CKOJIBKO OYKB B
Ha CJIefyIoIIeM
clanme’






CKOJIBKO OVKB B
Ha CJIefyIoIIeM
clanme’






[IpeaTTeHTHBHAasA 006paboTKa

e He3aBUCMMO OT CO3HATENbHOMO KOHTPOJIA
Bbl 3ameTnTe, XOTUTE BbI 3TOIO UJIN HET

e |IHdopMaLns obpabaTtbiBaeTcd 6e3 HE0HXOLUMOCTH
(DOKYCHPOBATHCH
BugHo gaxe 60K0BbIM 3pEHNEM

e (Cx0oxe C QUAbTPOM MKOHMYECKON NamMaATH
[1pUBAEKAET BHUMAHME TOJIbKO K TOMY, YTO BaXKHO



JloniroBpemeHHasi naMsThb

e [INTCA rofbl UK BCHO XMN3Hb

e DbICTPO JOCTYMHA, CIOXHO XPaHUTb
KpaTkoBpemeHHas namsTb

® [1INTCS HECKOMIbKO CEKYHA U MUHYTY

e (OrpaHnyeHHbln 06beM XpaHeHus (5-7 3N1eMEHTOB)

e (Co3HaTesbHas, CPOKYCMPOBaHHas, BHUMATENbHAsA 06pab0oTKa



IIpeaTTeHTUBHBIE XapaKTepPUCTUKU

LigeT [To3nyusa

o OTTEHOK, e MeCTononoXeHue,
NHTEHCMBHOCTb, W T.4. ryonHa

dopma [1BMXXeHune

e [lnvHa, dopma u T.4. e MepuaHwe, JpoxaHue,

NT.A.



IIpeaTTeHTUBHBIE XapaKTepPUCTUKU

® AKKYpaTHO HAaCTPOWTe JaHHble Mof NPeaTTeHTVBHbIE aTPUOYThI
bnaropasymMHo MCMOIb3YNTE CaMble CUJIbHbIE

e HE OTBJIEKAWTE OT AaHHbIX
He 3n0ynotpebnsiite aTumu atpmbytamm!

e [IOMHUTE O KPAaTKOBPEMEHHOV NaMaATy
CANLLIKOM MHOO 371EMEHTOB bYAET COUBaTh C TONIKY






OThenbHble UBeTa 4omKHbI 0603HaYaTb OTAENbHbIE AaHHbIE

OavHaKoBble LBeTa LoMKHbl 0603Ha4YaTb 04MHAKOBbIE AaHHbIE

LIBET 1 TemaTnKa He JOMKHbI BbI3blBATb KOTHUTUBHOIO
ANCCOHaHaCa

Hukoraa He UCnonb3yiiTe 60MbLLE LIBETOB, YEM MOXKET XPaHUTbCS
B KPAaTKOBPEMEHHO namsTu (5-7)

[ToMHWUTe 0 AanbToHM3ME!



PecypcChl 0 1iBeTe

e 'AField Guide to Digital Color” by Maureen C. Stone, 2003.

e Bbl6Op LBETa AN BU3Yanun3aLmmn AaHHbIX
hitp://www.b-eye-network.com/newsletters/ben/2235

e (COBETbHI N0 LBETaM 15 KapTorpapuu
http://colorbrewer?.org/

e CyMYyNsaTOp AanbTOHMKA
http://www.vischeck.com/



http://www.b-eye-network.com/newsletters/ben/2235
http://colorbrewer2.org/
http://www.vischeck.com/
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BHeniHuM BUA: opMa U pa3Mep

Estimating Length, Area, and Volume

of map symbols
%
&
= S
« o
P &t
(‘
< 7
&
o

Perceived

Symbols

cl;gr?bglth I | ||I||' |

estimated correctly

= 8
of symbo .

underestimated

Volume

of symbol
underestimated

http://makingmaps.net/2007/08/28/p

erceptual-scaling-of-map-symbols/



http://makingmaps.net/2007/08/28/perceptual-scaling-of-map-symbols/
http://makingmaps.net/2007/08/28/perceptual-scaling-of-map-symbols/

BHeniHuM BUA: opMa U pa3Mep

Absolute Scaling Apparent Scaling http://makingmaps.net/2007/08/28/p

(Fannery’'s Compensation)

erceptual-scaling-of-map-symbols/



http://makingmaps.net/2007/08/28/perceptual-scaling-of-map-symbols/
http://makingmaps.net/2007/08/28/perceptual-scaling-of-map-symbols/

[TonoskeHue: 2D U rnyOrHa




[Tonmo>keHue: rpynnmupoBKa




Hannoute
VHUKAJIbHBIU
[IBET



http://steveharoz.com/research/attention/



http://steveharoz.com/research/attention/




I'pynnninpoBKa

e [pynnupoBKa MOXET YBENNYNTb EMKOCTb
4154224174 vinn (415) 422-4174

e Pa3mep rpynn Ao/mKeH 6biTb HEOObLINM

e [pYNNMPOBKa TaKXE MOXET YCKOPUTL 06paboTKy
NMHDOPMaLK



I'pynnninpoBKa

® Y/yylaeT BOSMOXHOCTb HalUTV BbIGPOC

e 0CobBeHHO BaXKHa eC/IM KPaTKOCPOYHasa NaMsATh 3arpy)KeHa
(y>xe 7 uBeTOB)

e PaboTaeT n And Apyrux NnpeaTTeHTUBHbIX XapaKTEPUCTHK
(HanpuMep, ABWXEHNE)



CKOJIBKO TOUEK?




CKOJIBKO TOUEK?



[IBU>KeHue

® /|Be XapaKTePUCTHKM
MepuaHue (MCYe3HOBEHME 1 NOSIBIEHNE BHOBD)
[lepenBuxeHne (M3MeHeHVe No3nLnn)

e OJunH 13 cambIXx 3QMEKTUBHbLIX CMOCOHOB NPUBIIEYDL
BHUMaHWeE

e bGonblue Bcero 3n10ynoTpebnaeTcsa B MapkeTUHTe



https://www.csc.ncsu.edu/faculty/healey/PP/
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Gebb et a. 55; Mowbray & Geb- Nakayama & Silverman 86; Dri-  Tynan & Sekuler 82; Nakayama
hard 55; Brown 65; Julész 71; ver & McLeod 92; Huber & & Silverman 86; Driver &
Huber & Healey 2005 Healey 2005 McLeod 92; Hohnsbein & Mate-

eff 98; Huber & Healey 2005


https://www.csc.ncsu.edu/faculty/healey/PP/

[Ipyumep
M3 [IOBCeTHEBHOU
SKU3HU !






llamMmdaTb



KpaTKoBpeMeHHas IaMAITh

e BHuMaHne/dhokyc focTaBnaeT MHPOPMALMIO 13 CEHCOPHO
NamATN B KPAaTKOBPEMEHHYHO NaMATb

e [1NNTCA OT HECKONbKUX CEKYHA A0 MUHYTbI

e (rpaHnMyeHHasd eMKOCTb
MUHUMYM: 5 31EMEHTOB
B cpefHeM: / 31eMeHTOB
MakcumyMm: 9 anemMeHToB



[IpakTUUeCcKMe MHOUKATOPHI

e MOXHO MCNONb30BaThb NATb PA3HbIX XapaKTEPUCTUK

e He cToMT ncnonb3oBaTh 60Mblle 7, YTOObl ObITb MOHATHbIM
He 6os1ee 7 pa3Hbix LBETOB Min (opMm!

e XapaKTepUCTUKMN CK1a[blBatOTCH
3 popMbl, 4 LBeTa = 7 XapaKTepucTuk

e KaK TONbKO (POKYC NOTEPSH, MHPOPMALMA TEPSETCH
OTB/IEYEHME BHUMAHNS 06XOAMTCS JOPOro



Vipa>KHeHue Cenyac Bbl yBuauTe
9 @oTorpadui,
MO Nape CeKYHL Ha KaXAayHo.

Balle 3alaHue - 3aN0OMHUTb
BCE 3TN QOoTOrpadum.
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VIpasKHeHHe Cenyac Mbl CHOBA YBMANM
@oTtorpaduu. Ecnu Bbl

BUENN UX, TO XJTONHUTE B
nagoLun.

ECnu HeT - He genaunTe
HUYero.







HeT!






=
«b)
L



















HeT!




s@s




VnpaskHeHUe: 0OMaH ITaMsSITU

e Halla KpaTKoCpoyHast NnaMsaTb
HE O4YeHb XOPOLLO CNPaBSAETCA C XPaHEHNEM
oonee 5-7 pnetanei.
e [l0o3TOMY (poTOrpadun C 0OAMHAKOBbLIM
DaKYPCOM M TEMATMKOW TaK Nerko cnyTaTh.
e Hy>XXHO MPUNOXUTL yCcuaune (M Bpems), 4Tobbl
3aNOMHUTb AeTanu.




39 studies about human perception in 30 minutes
by Kennedy Elliott, visual journalist at Washington Post

https://medium.com/@kennelliott/39-studies-about-human-perception-in-30-minutes-4728f9e31a73
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39 studies about human perceptionin
30 minutes

These are my speaker notes from a talk I gave at OpenVis in April 2016.
Originally this talk was supposed to be called “Everything we know about how
humans perceive graphics,” which is... at a minimum, pretty pretentious. I
scaled back a bit.


https://medium.com/@kennelliott/39-studies-about-human-perception-in-30-minutes-4728f9e31a73
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COMMON SCALE NOW-ALIGHED SCALES
Is ([
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@
In 1984, William Cleveland and 0 .
Robert McGill (1) published a
DIRECTION ANGLE AREA

study that can only be described

COLOR SATURATION

In several experiments, Cleveland and McGill identified "elementary perceptual tasks” the most basic tasks

they believe viewers perform when evaluating a visualization.




oundations

However, this study was conducted three]
decades ago. How relevant is it today?

Fortunately for us, we have some clue. Heer

and Bostock (2) revisited some of Cleveland

and McGill’s old experiments in a stud

hey did as more of a proof of concept fo
sing Mechanical Turk users in scientific|

heir results were very similar to those o
Cleveland and McGill, at least with the
perceptual tasks they tested for.

Cleveland & McGill's Results
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Figure 4: Proportional judgment results (Exp. 1A & B).
Top: Cleveland & McGill's [7] lab study. Bottom: MTurk
studies. Error bars indicate 95% confidence intervals.

Heer and Bostock’s experiments with Mechanical Turk participants yielded

similar results to those of Cleveland and McGill.



basic shapes

decades ago that bars were more

effective in communicating

comparative values than either

circles, squares or cubes. Circles

and squares were about as

effective alis the other. Cubes
ere undoubtedly the worst.

BARS, SQUARES, CIRCLES, AND CUBES SHOWING 50 TO 100 RELATIONSHIP

—

|
O O-




bars and pies fo

5) Circles and Bars for Representing Component Parts 123
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superiority over bar charts.

Eells gave a psychology class two worksheets — a series of pie charts and bar charts — and asked them to
estimate the proportion of each segment to the whole.




Simple bar chart
. segment-to-

bars an_d pies fo segment N
proportions

Divided bar chart

segment-to-segment judgments,
simple bar charts worked best,
followed by divided bar charts Pie Chart

and then pie charts. J @ @ proportional




Time
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Time Tine

In their first experiment in the study, Hollands and Spence presented participants with these three graphs

to evaluate how accurately they could evaluate change.
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convey any additional information
and force the reader to “deal with
redundant and extraneous cues.”

Siegrist observed how well participants could evaluate size differences among 2d and 3d variants of pie and
bar charts. Participants were about as accurate with 3d bar charts as the 2d versions, but were less

successful with 3d pie charts.




pictographs and not this
drawings v \

Haroz, Kosara and Franconeri

(A) (B)

> g
g

ITrrry
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i

ninie
: )
7

shapes to represent data in
simple charts. They found that K A
using discrete shapes, whether do this
hey were generic circles or Haroz, Kosara and Franconeri found that replacing generic stacked shapes with stacked pictographs did not
pictographs, helped people result in a decrease in accuracy for participants.
remember the data better than a
single bar. Using pictographs as
replacement for text on the axis
ed to more errors.




Finally, in another one of m
favorite studies, Lin and coauthors
(40) created an algorithm to
identify “semantically resonant
colors.” For example, if I want to

alk about oceans, I use the colo
blue. If I want to talk about love, I
use pink or red.

he algorithm searched Google
Images and assigned a particular
color to a keyword. They crowd
sourced how well this algorithm
did with Mechanical Tur
participants.

Car Color (4.7) AT Food (3.6) AT
Red BB soucram |
Silver Blue Cheese Dressing . .
Black - . Porterhouse Steak . .
Green . . Iceberg Lettuce .
Brown . - Onions (Raw)
Blue BB rotato (Baked) f
Tomato . .
Features (3.2) AT Activities (2.7) AT
Speed . . Sleeping . -
Reliability BB working |
Comfort . Leisure -
Safety . . Eating j -
Efficiency - Driving - .

Figure 4: Category sets ordered by mean colorability rating.
Ratings are shown in parentheses. Column A contains colors
selected by our algorithm; Column T contains the Turker-
chosen colors with highest overlap.

In the first experiment of the study, Lin and coauthors tested how well their algorithm assigned colors to
particular keywords by comparing their results to assignments made by Mechanical Turk participants.



Jlyanime
[IpaKTUKU


https://www.youtube.com/watch?v=yntLglYUHXI&feature=youtu.be

Jlyaiime
[IPAKTUKU:
cToJIOuaTas
nrarpaMM



He pucyiite cTon6Lbl CAMILKOM TOHKUMHU, TOTOMY
YTO 3TO CMeLLaeT aKLeHT Ha MycToe NPOCTPAHCTBO

Red Blue Green Purple Red Blue Green Purple

X v



[lpn 60/1bLLIOM KONMYECTBE CTOJIO6L0B, pa3MeLLleHune
N1eil610B MOXET CTaTb NPobaemMaTuyHbIM. [10aTOMY
flyylie Mcnonb3oBaTh FOPU3OHTANIbHYO Auarpammy

Jack
Jill

Steven

Jessica
Terence
Sally
Roger
Emma
Mark

Charlotte

Jack Jill StevenAmy TimJessiderencéallyRogeEmmaMarkharlotte



He ncnonb3yiTe pagnKanbHO pasHble CTUIN CTONOLIOB

200
100

50 -

Red Blue Green Purple

X



He ucnonb3yite 3D cton6yatble guarpaMmel,
T.K. CJIOXXHO CYMTbIBATb U CpaBHMBATb 3HAYeHNs

200

150

100




Jlornyeckn coptTupyinTe Kateropum
(Hanpumep no andaBuUTy KN MO BEINYMHE)

100 100

Category B Category A

Category C * Category B - *
Category A =1 Category C - ”
Category D ZZ ' Category D - 22




Jlydrive
[IPAKTUKU:
JIMHEeHbIU

'padUK



CtapaiTecb usberatb CAULIKOM TOHKUX UK
CNIUILKOM TONCTbIX JIMHUN

X X

v




HuKakux cnareTTu:
Ecnu ecTb 6onblue 3-4 NUHWKA, TO pa3beinTe rpaPuk
Ha HECKO/IbKO ManeHbKUX

AT
TN\




[locTapanTecb HAHOCUTb NEN6SIbI MPSIMO Y COOTBETCTBYHOLLUX
rpapukos

X v

L\

o Point A The explaination text goes here
@ PointB The explaination text goes here



Jlydrive
[MTPAKTUKU:
KpyroBas
oviarpaMMa



e He HapyLwaiTe nponopumu Kpyros. 3aaya
NX CPaBHEHWSA HEBbIMOMHUMA.




strategy2009 com

The size of the Mobile market i Strategy

4bn

Mot phane woridande




2012 PRESIDENTIAL RUN

GOP CANDIDATES

-

BACK PALIN

70%’

e

-~

BACK HUCKABEE ‘BACK ROMNEY

SOURCE:OPINIONS




e Kpyrosad anarpamma = 100%!
(He B aTOM Cnyyae)
2012 PRESIDENTIAL RUN
GOP CANDIDATES

BACK PALIN

70%’

et |

\

BACK HUCKABEE BACK ROMNEY

G SOURCE:OPINIONS
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3D 0CO6EHHO CUITbHO MCKaXaeT NponopLum
CEKTOPOB.




e He ncnonbaynTe KpyroByo agvarpaMmmy ang
60/IbLIOT0 KONMYECTBa KaTeropuil.

25, 20,1%  \ 120%] 19

Category v
= Play Music
= Stop
= Sex Timer /Alarm
« Smart Home - Lights
= Adjust Volume
= Unknown
s Weather
= Musc
= Play Seasonal Game
= My Day
= Hot Word
= Transiae

= Calculator

= Sports Score



NocTapaitecb n3beratb COPTUPOBKN CETMEHTOB OT CaMOro
ManeHbKoro K camomy 60sbluomMy (1 HaobopoT

)
v




JToMalllHee
3aJaHHue

OueHka lNMpe3eHTauum
Bcero 10 6annos

6 6annos.: 1 6an 3a Kaxabln 060CHOBaHHbLIN MYHKT NOYeMy 3TO Nioxas BU3yanusaums
(BCErO LLECTb MYHKTOB)

+ 0.5 gon. 6anna 3a ABa 4ONOMHUTENbHbLIX NyHKTa (Bcero 8).

2.5 6anna: Bbl npegnaraete CBOKO BU3yanu3aumio 3TUX AaHHbIX, KOTOpas MOXET ObITb
HapucosaHa B nobom rpadmyeckom pegakTope/Ha NMCTKe OT pyku/Ha JOCKe B Knacce.
MmaBHOE BOCNPOM3BECTM NATTEPH AaHHbIX, He obsidaTtensHo caenatb ee 100% To4HOMN.
+0.5 gon. 6anna, ecnu Bbl BAPYr CUMbHO 3aMOPOYMITUCH C anbTePHATUBHOMN
BU3yanuaauuven.

M3 atnx 2,5 6annoB mMoryT ObITb Bbl4TEHbI 6annbl 3a AonyLeHHbIe oWnbKN: BbibpaH
HenpaBWMbHbIN TUM BU3yanu3aunm Ans KOHKPETHOMO TMNa AaHHbIX, NCNONb30BaHHO
CMULLKOM MHOTO LIBETOB, HeMnpaBunbHbIN MacluTab Lwkasnbl n3amepeHuin u T.4. - 0.5 6anna
3a KaXxayro oLnoKy.

1.5 6anna: npeseHTaumsa. KayecTBo Ballewn npeseHTaunm (yBepeHHOCTb, OTBEThI Ha
BOMPOCHI Npenogasartens v 1.4.).

B rpynne gomkHbl NpeseHToBaTh 06a Yenoseka: 1 criabble MyHKTbI, U pe-Bu3yanusaumio.
MpenogaBaTenb ocTaBnseT 3a coboi NPaBo OCTAHOBUTL NPE3EHTYIOLLEro 1 NONpPoCUTh
konnery npogomknTb. OueHka 3a npeseHTauuto oblas Ha rpynny. Ecnn npeseHTyet
OAVH YenoBek, To MakcumanbsHas oueHka 0.5 6anna.

WcTounuk: http://viz.wtf/

Wnu nobasa goctatoyHo nnoxas Busyanusauunsa



Kakaa Busyanusauua nydwie?

Top 10 Google Salaries by Job Category

top 10 Salaries at O JOB CATEGORY according to users of GlassDoor

- Lead Software Engineer Contractor —
RANGE FROM $143,000 TO $241,000 PER YEAR J
$241K | $143K Product Management Director N
Lead Software " Senior T
Engineer Managers Directors ——
Contractor $(1§3k 5 5192k |
$ " WO salaries
221k - *239k Engineering Director —
Group T
Product Human Resources Director ——

Manager i

$157k - *172k

Senior Partner Technology Manager —
Product ® © Marketing 1
Management Director Staff User Experience Designer ——
Director *165k - *179k 4
5203k - 5218k Qe Marketing Director —

Staff User 4

Experience

EH' Designer Group Product Manager ——
Directors $167k - $197k R
(72 asik : Senior Manager* —
two salarie .?_en}l‘lor Fl’artner
: : echnology T v g
Ly ©@ 1iuman Manager $125 145 165 185 205 225 25
184k - 108K Resources K
Director * Only 2 respondents hold the title ANNUAL SALARY in THOUSANDS OF DOLLARS
5183k - $199k of Senior Manager (Self-reported by Respondents)

http://junkcharts.typepad.com/.a/6a00d8341e992¢
http://bit.ly/top10salariesatgoogle 53ef014e8¢55224e970d-pi



http://bit.ly/top10salariesatgoogle
http://junkcharts.typepad.com/.a/6a00d8341e992c53ef014e8c55224e970d-pi
http://junkcharts.typepad.com/.a/6a00d8341e992c53ef014e8c55224e970d-pi
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International Trade as a Share of State GDP (2017)

s

$2,734B

o
Trade Shares of GDP %
rade Shares O
-\
" 2)

Less than 10% |
10% - 20%
20% - 30%

More than 30%

| GDP($ billions), 2017

Article & Sources:
https://howmuch.net/articles/international-trade-as-a-share-of-state-gdp

GDP - https./www.bea.gov

Ve jumenos howmuch



ESPN FOOTBALL POWER INDEX
PROJECTED WIN TOTALS FOR 2018

(€5 GEORGIA - 10.9

‘€) ALABAMA -10.8

AUBURN - 9.1

e MISSISSIPPI STATE - 8.4

A

AlM TEXAS A&M - 7.4

S
> MISSOURI - 73

Longer team name = more wins???

7% SOUTH CAROLINA - 7.3
"I TENNESSEE B3

== KENTUCKY - 5.4

'~ VANDERBILT - 3.9
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DATA VISUALIZATION CHECKLIST Project with Stephanie Evergreen

Stephanie Evergreen and | knew some time ago that
evaluators and social scientists had a thirst for better

graphs, a clear understanding of why better graphs Arrangement | P
g2 3 A vewer should be able 1o take 2 ruler 10 measure the length or area of the graph and fnd that & matches the
were necessary, but they lacked efficient guidance on imorcpe amamgement | "HONDIn the urdesiying data.
how, exactly, to make a graph better. Introducing the o1 raoh demnts 1 | Dt we intentionsly ordered
. ~ Data should be daplayed in anorder that makes logcal sense 1o the viewer  Data may be ordered by
Data Visualization Checklist. ud:-;hd ml. - frequency unts (eg, from grestest 1o least for nomenal categones |, by groupings or bins je g hestagr ams),
wors. Thoughtfu By time periad (eg., Ine charts), alghabeticaly, etc.
arrangeme st makes 3
Read more: annkemery.com/dataviz-checklist and data -'-*w Axin int orvals are equi dstant
- 1o
stephanieevergreen.com/dataviz-checklist Nt ([N SRR N e o s TV S St i

Graph is two-dimemsional
Avad theee dimensional daplays, beveln, and ather datartions
Download the checklist: annkemery.com/wp- -

content/uploads/2014/05/DataVizChecklist_May2014.pdf Graph = free rom cipart o other dustrations used sdely for decoration Some graphics, ke cans, @
ot mterpretation.

Who's Talking about the Checklist

nfa

n/a

nfa

nfa

https://depictdatastudio.com/wp-content/uploads/2014/05/DataVizChecklist May2014.pdf



https://depictdatastudio.com/wp-content/uploads/2014/05/DataVizChecklist_May2014.pdf

MISLEADING DATA
VISUALISATION AND BEST

CHARTING PRACTICES

https://youtu.be/yntLglYUHXI



https://youtu.be/yntLglYUHXI
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David McCandless turns complex data sets (like worldwide military spending, media buzz, Facebook https://www.ted.com/talks/davi
status updates) into beautiful, simple diagrams that tease out unseen patterns and connections. Good d_mccandless_the_beauty_of_d
design, he suggests, is the best way to navigate information glut - and it may just change the way we ata_visualization

see the world.



Snake Oil Supplements?

M xopo1iras o
BM3YyalIn3alius, ° AM
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WORTH IT LINE

INCONCLUSIVE

https://www.informationisbeautiful.net/visualizations/snake-oil-scientific-evidenc
e-for-nutritional-supplements-vizsweet/



https://www.informationisbeautiful.net/visualizations/snake-oil-scientific-evidence-for-nutritional-supplements-vizsweet/
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