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01 Use pencil and paper

Small Handbook of Information Design:
16 Principles for Better Data Visualizations




02 Content is first

|year | bracket fed state fica property sales corporate  overall
1980 1 0.02306 0.0041 00535 004467 004923 002754  0.20209
1980 2 007927 001276 007368  0.03457  0.03149  0.03084 0.2626
1980 3 011445 001925 008513 002995 002506  0.03103  0.30488
1980 4 013588  0.02287 008294 002908 002172 003288  0.32537
1980 5 01597 002654 007491 003004 001917  0.03649  0.34685
1980 6 018233  0.02888 0064 002951 001799  0.04049 0.3632
1980 7 019944 003128 005037 003149 001624  0.04944  0.37827
1980 12 02324 002985 003618 004056 001072 00812  0.43091 ear bracket fed
1980 15 029113 002653  0.01098 0.0557  0.00529  0.09999 0.4896 !
1981 1 002909 000493 005851  0.04387 004713 002476  0.20829 1580 1 0.02306
1981 2 00851 001346 007865 003441 003055  0.02758  0.26975
1981 3 012037 002009  0.09156 0.0296 00241 002747 031318
1981 4 014412 002362 00905 002932  0.02088 00296  0.33803
1981 5 016341 002646 008242 003047 001846  0.03337 0.3546
1981 6 018578 002785 007007  0.03065  0.01704  0.03879 0.3702
1981 7 021417 002886 005839 002967 001536  0.04134  0.38779
1981 12 024037 003015 003826 004005 001089 006632  0.42604
1981 15 02817 001948 001349 004287 000553  0.08502  0.44809
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3 Do not draw graphs by hand

jear bracket | fed tate fca peoperty  sales corporate ovenall
380 1 002006 00041 00835  00M6Y 004523 002754 020209
1980 2 00792 001276 007368 003457 003149 003084 02626
1980 3 011445 001925 008513 002995 002506 003103 030488
1980 4 013588 002287 00824 002508 002172 003288 03237
1980 S 01597 002654 007431 003008 001917 003649 034683
1980 6 01833 002888 0064 002551 001799 004049 03632
1980 7 0194 003128 005037 003149 001624 004944 037827
1980 12 02124 0085 003618  0OWS6 001072 00812 043091
1980 15 029113 00253 001098  00SS7 000529 009999 04836
1981 1 00209 000453  0O0S8S1  OOMISY  OO713 002476 020829
1981 2 QO0SS1 001346 007865 003441 003055 0028 026975
1981 3 0120 002009 009 00296 001 002747 031318
1981 4 01412 002362 0005 002932 002088 0029 033803
1981 S 016341 002646 008242 003047 001846 00337 0346
1981 6 018578 002785 007007 003065 001704 003879 032
1981 7 021417 00288 005839 002567 001536 004134 03779
1981 12 024037 0015 0026  0OKOS 001089 006632 042604
1981 15 02817 001948 00149 004287 000553 008502 044809
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04 Do not enlarge numbers
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95% BLA BLA
27% BLA BLA
30% BLA BLA
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Use words, not just images

Muscle Cars
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— more deadly. The
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Auto fatalities
per 100,000
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4,000

Interstate highway system

American cars get
| bigger, faster and
| — with more V-8

engines in midsize cars

1963

1962

1968 ~ 1969

“Unsafe at Any Speed”
7| In 1965, Ralph

'Y, Nader publishes a
") best seller about
auto companies’ resisting
safety features. The
government creates the
first agency devoted to
highway safety. Auto
fatalities hit a plateau.

Driving Safety, in Fits and Starts

8,000 Vehicle miles driven per capita
H »

Energy Crises

W/ i  After the 1973 Arab oil

. embargo, President Richard

/M. Nixon sets a 556 m.p.h.
speed limit as national energy policy. A
few years later, the Iranian revolution
and the Iran-Iraq war curtail fuel
supplies. People drive less (and more
slowly); fatalities fall.

e
T @ Seat Belts and Sobriety

/1, In 1984, New York
' 1 becomes the first state to

3 T :
/ require drivers to wear

the norm: by 1985, all states
require them. Many states tighten
laws against drunken driving, and
by 1988 all states have set the

v :  minimum drinking age at 21.

http://www.nytimes.com/interactive/2012/09/17/science/driving-safety-in-fits-and-starts.htmi

the annotation layer
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seat belts. Child car seats become

10,000

Auto fatalities
per 100,000
people

By HANNAH FAIRFIELD
SEPT. 17, 2012
© 2012 The NYT Company
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05 Use words, not just images

Driving Safety, in Fits and Starts

MERICANS drive a staggering
number of miles — close to

three trillion every year,
according to the government. (That is
half a light-year, or 120 million trips
around the world.) And although
traffic accidents remain a major public
safety problem, the biggest killer of
people ages 5 to 34, vehicle travel is far
safer than it was a few decades ago.
Several factors appear to account for
the sharp decline in fatalities.
Technology (like anti-lock brakes and
air bags) and road behavior (like
wearing seat belts and driving sober)
have both improved greatly since 1950.
Americans almost always drive more
each year than the previous one — at
least until recently, when the recession
curtailed road habits. And the auto
fatality rate has been decreasing since
the 1960s, when cars with massive
engines carried their unbuckled
passengers on primarily two-lane
roads.
The safety data is usually charted as

the annotation layer

PINO TROGU

deaths per miles traveled. But what
happens when the metrics are teased
apart, and familiar data is charted in an
unfamiliar way?

Plotting the two most important
variables against each other — miles
traveled versus deaths per 100,000
population — yields a pattern that
looks like a plateau followed by a steep
drop. It evokes the theory of
punctuated equilibrium, proposed by
the paleontologists Stephen Jay Gould
and Niles Eldredge, which suggests
that instead of continuous gradual
evolution, change occurs abruptly after
periods of virtual standstill.

“You see fatalities drop after a
breakthrough in new technologies or
behaviors, and then plateau until the
next one,” said David L. Strickland,
administrator of the National Highway
Traffic Safety Administration. “It takes
time for new safety technologies to
work their way into the whole fleet of
cars on the road.”
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O 1990

Air Bags and S.U.V.’s
M By the 1990s, new

LTI
"\ technology like antilock
/ brakes reduces
accidents, and air bags make

them less deadly. But Americans » 1992 3 15

also fall in love with high-riding "“ﬁ,ﬁ(”; """ —
S.U.V.'s, which tend to flip over B |
and to endanger smaller vehicles. 0 l
|
2007
Unstable Economy, Stable Vehicles » /
/1, Analysts note two important R _ Early
" "\ factors since 2004: safer estimates
'] vehicles and unemployment. from 2012
Economic downturns mean fewer . shqw
people on the road, especially high- ":ffe‘ases 'g
risk 16-to-24-year-old drivers. Also, 2009 A "f\;' t:‘ ?l::s
most new vehicles have stability Y
controls and better crash test ratings. P~
Redesigned S.U.V.'s are less deadly in )/
crashes. 2011 10
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05 Use words, not just images
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h ' |
t e a n n Otat I O n aye r https://static.trogu.com/documents/classes/523/20 | 8/tutorials/

nyt_driving_safety/driving_safety scatterplot_tutorial_2022-04-18.pdf
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06 Use small multiples

How the Tax Burden Has Changed

Most Americans paid less in taxes in 2010 than people with the same inflation-adjusted incomes paid in 1980, $O 3 25 k
because of cuts in federal income taxes. At lower income levels, however, much of the savings was offset by
increases in federal payroll taxes, state sales taxes and local property taxes. About half of households making less

than $25,000 saved nothing at all. Aboutthe Data» | Related Article »
Tax rates have fallen for most Americans, especially high earners. 20% o
Share of yearly income paid in federal, state and local taxes, by income bracket. 19 /o
49%
38%

NWWWW

1980 2010 1980 2010 1980 2010 1880 2010 1880 2010 1880 2010 1980 2010 1980 2010 1980 2010

Average tax rates were lower for every income group in 2010 compared with 1980, but rates fluctuated during the
intervening decades. Savings from federal income tax cuts in 1981 and 1986, under President Ronald Reagan, eroded
as other taxes increased. New federal cuts in 2001 and 2003, under President George W. Bush, again reduced the total
tax burden. Tax revenues rose in 2010 as the economy recovered from the recession. 1980 20 1 0

NO
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06 Use small multiples

THE UPS & DOWNS OF SAN FRANCISCO LIVING

San Francisco housing statistics over time: the causes and effects of changing prices

Census Tract: San Francisco County

Census Content: Housing Statistics

Years: 1940 - 2014
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san_francisco_housing_frost.pdf
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07 Do not bungle the meaning

JACK ADAMS HALL
CESAR CHAVEZ STUDENT CENTER

OOOOOOOOO
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08 Do not create op-art

Do not make op-art (optical art) effects by using bold
condensed sans-serif fonts where the strokes are the
same width as the counters in the font and also the
width of the spacing between the letters. This creates a
very annoying, vibrating checkerboard effect. Do not use
solid backgrounds, boxes, thick borders, or arbitrary
bold type. If you are using solid backgrounds
throughout, invert the whole image to see if it’s better
with the opposite values. On a Mac, use control-option-
command-8 to instantly invert the colors of your screen
on the computer. See if it would be better the other way
around (black type on white background). If nothing is
gained by the solid fills, then get rid of them.
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08 Do not create op-art

Do not make op-art (optical art) effects by using bold
condensed sans-serif fonts where the strokes are the
same width as the counters in the font and also the
width of the spacing between the letters. This creates a
very annoying, vibrating checkerboard effect. Do not use
solid backgrounds, boxes, thick borders, or arbitrary
bold type. If you are using solid backgrounds
throughout, invert the whole image to see if it’s better
with the opposite values. On a Mac, use control-option-
command-8 to instantly invert the colors of your screen
on the computer. See if it would be better the other way
around (black type on white background). If nothing is
gained by the solid fills, then get rid of them.
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09 Do not use little dots
for numbers

& WHAT DO THEY BELIEVE?
EENR
EEEEEEEN EEEEEEEEEN
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88%: CEO SALARIES 93%: STUDENT LOANS
SHOULD BE LIMITED SHOULD BE FORGIVEN
EEEEEEERN
EEEEEEEEEN
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EENEEEEEEEN
EEEEEEEEEN )]
EEEEEEEEEN EEEEEEEEERE
EEEEEEEEEN EEEEEEEEEN
EEEEEEEEEN EEEEEEEEER
98%: INSURANCE COMPANIES 32.5%: GOV'T WILL MANAGE
MAKE TOO MUCH MONEY HEALTH CARE POORLY

Student project: J.L.

YES
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http://www.nytimes.com/newsgraphics/2013/11/30/football-conferences/

GEORGE A. MILLER
MAGICAL NUMBER SEVEN, 1956
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09 Do not use little dots
for numbers

My problem is that
| have been persecuted

by an integer.
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09 Do not use little dots
for numbers

4-3-4-6-5-9-6-2-3
“chunks”
434-65-9623
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09 Do not use little dots
for numbers

1/3 000000000000
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09 Do not use little dots
for numbers

(chunk data) (do not un-chunk data)

5% $555888$88$$$$$$$$$88888s 28%
_ e S S5 S 00 s s e s ssss sl

2006 $$8$8S88S$SSSSSSSSSSSSSSSSS

Total U.S. Earnings R ———
Student project: T. B.

YES NO
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09 Do not use little men
for numbers

L[] ] ]
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2 items 8 items 3 items 18 items 4 items 25 items
A B C

Trogu, Pino. “Counting But Losing Count:
the Legacy of Otto Neurath’s Isotype Charts”
Visible Language, 52.2, 2018

http://static.trogu.com/documents/articles/neurath/VisibleLanguage-52-2-8-20 1 8-p82-109-Trogu.pdf
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10 Do not use colors
(to be memorized, or for sorting)

Taxes Chart

@ 1980 @ 1980 @ 1980 @ 1980 @ 1980 @ 1980
@ 1980 @ 1980 ¢ 1980 @ 1981 @ 1981 @ 1981
® 1981 @ 1981 1981 @ 1981 @ 1981 @ 1981
©® 1982 @« 1982 1982 @ 1982 @ 1982 1982
@ 1982 « 1982 1982 @ 1983 @ 1983 1983
¢ 1983 1983 1983 « 1983 « 1983 1983
@ 1984 @ 1984 @ 1984 @ 1984 @ 1984 @ 1984

NO
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10 Do not use colors
(for ordered data)

B T . No

— ) —
No Intrinsic order
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10 Do not use colors

We love advising students
on these topics:

® GE or Baccalaureate
Requirements
¥ Petitions
2.6% 2.4%

Graduation & Post
Graduation

- 4.0%

Academic Records

® Educational Planning &
Registration

® Major, Minor, or Certificate
Selection

E Transfer Issues

@ Personal Issues Impacting
Academics

17.3% Scholarships & Financial Aid

September 2016 - August 2017
Percentages, by topic, of why
students visited the ARC

Success & Enrichment
Opportunities

Other

Join your circle of peers.
Come for advising at the ARC!

Advising Resource Center

11,17 \:{&@ Advising Resource Center (ARC)
College of Liberal & Creative Arts
Humanities Building, Room 112
415-338-1486, achieve@sfsu.eduy

l .

PINO TROGU DATA!? TA-DA! TIPS FOR BETTER DATA VISUALIZATIONS
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10 Do not us

e colors

1

We love advising students
on these topics:

Success & Enrichment
Opportunities
2.6% 2.4% Other

Scholarships & Financial Aid

Educational Planning & |

Personal Issues Impacting Registration

Academics

- 4.0%

[ | Transfer Issues

Major, Minor, or
Certificate Selection

Petitions

|
|
|
|
|
|
|
|
|

11.2%
Graduation & Post
Educational Planning & Graduation
Registration
‘ 17.3%
‘ e e Academic Records

students visited the ARC students visited the ARC

Join your circle of peers.
Come for advising at the ARC!

Advising Resource Center

The ARC Advising Resource Center (ARC)
College of Liberal & Creative Arts
Humanities Building, Room 112

! .

DATA? TA-DA! TIPS FOR BETTER DATA VISUALIZATIONS

Omit legend
whenever possible.
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10 Do not use colors

A | S S
We love advising students We love advising students I We love advising students
! on these topics: | i on these topics: | i on these topics:
| | i ‘ |
‘ii GE or Baccalaureate | 1 . | i
| Requirements ‘l; 18.2% 1 GE or Baccalaureate Requirements i \ 1 GE or Baccalaureate Requirements 18.2%
| I 1 2 Academic Records 17.3%
_‘ 17.3%  Academic Records }i} 2 Academic Records ‘ ‘ Educational Planning & Registration 15.8%
| |
i | 1 | 4 Graduation & Post Graduation 11.2%

Educational Planning & Registratior [

3 Educational Planning & Registration 5 Petitions 9.8%

|
|
‘ | 11.2% Graduation & Post
|

1
1 Graduation | 4 Graduation & Post Graduation 6 Personal Issues Impacting Academics 6.6%

|

1

I

w

Petitions ‘ 7 Transfer Issues 6.2%
% 9.8 5 Petitions
f Personal Issues Impacting Academics 1 66 6 Personal Issues Impacting Academics 8 Major Minor or Certificate Selection 6%
Transfer Issues L . . A A
- Major, Minor, or Certificate Selection | 62 7 TranSfer Issues 9 Scholarshlps &Financial Aid 4%
Scholarships & Financial Aid = 4.0% | 6 8 Major Minor or Certificate Selection . -
i i I . . . . ] .69
. i.l:;;:ess & Enrichment Opportunities l“ 7 9 Scholarships & Financial Aid | 10 Success & Enrichment Opportunities 2.6%
| 2% 1 26 10 Success & Enrichment Opportunities 1 B 11 Other 2.4
; [ | 11 Other 2.4 ‘
‘ |
Join your circle of peers. Join your circle of peers. Join your circle of peers.

| Come for advising at the ARC! Come for advising at the ARC! | Come for advising at the ARC!

Advising Resource Center

Advising Resource Center. Advising Resource Center.

01,17 \:{&@ Advising Resource Center (ARC) [ ] 11,17 \;{@ Advising Resource Center (ARC) ‘H‘ 81,17 \;{& Advising Resource Center (ARC)
Pl College of Liberal & Creative Arts College of Liberal & Creative Arts ‘ College of Liberal & Creative Arts

Humanities Building, Room 112 Humanities Building, Room 112 i ‘9 Humanities Building, Room 112

415-338-1486, achieve@sfsu.edy 415-338-1486, achieve@sfsu.edu 415-338-1486, achieve@sfsu.edu
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10 Do not use colors

¢

Top Ten Topics
We Love Advising
Students About:

—_
o

GE or Baccalaureate Requirements 18.2%
Academic Records 17.3%

Educational Planning & Registration 15.8%
Graduation & Post Graduation 11.2%
Petitions 9.8%

Personal Issues Impacting Academics 6.6%
Transfer Issues 6.2%

Major Minor or Certificate Selection 6%
Scholarships & Financial Aid 4%

Success & Enrichment Opportunities 2.6%

Other 2.4

Join your circle of peers.
Come for advising at the ARC!

Advising Resource Center (ARC)
College of Liberal & Creative Arts
Humanities Building, Room 112

B 415-338-1486, achieve@sfsu.edy

& .

" DATA? TA-DA! TIPS FOR BETTER DATA VISUALIZATIONS

4

Sometimes a word
is worth a thousand
colors.

We love advising students
on these topics:

= GE or Baccalaureate
Requirements

= Petitions

Graduation & Post
Graduation

Academic Records

® Educational Planning &
Registration

® Major, Minor, or Certificate
Selection

= Transfer Issues
Per: | Issues Impacting
Academics
Scholarships & Financial Aid
Success & Enrichment
Opportunities
Other

Join your circle of peers.
Come for advising at the ARC!

Advising Resource Center (ARC)
College of Liberal & Creative Arts
Humanities Building, Room 112
3 415-338-1486, achieve@sfsu.edu

‘ 5
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11 Sort by value,
not by category (alphabetical)

[T
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11 Sort by value,
not by category (alphabetical)

Breast cancer mortality per 100K F pop. 2012-2016

15

10

5

|| o_
&
|||| o

jf@e fﬁ\@f&ﬁcﬁo*fyﬁg&e@ y a»yfjw‘*@«@@& &Oy\&i@& &SP
S N4
& S
¥ Y
N A\
& \g

>
&

€\®

DATA!? TA-DA! TIPS FOR BETTER DATA VISUALIZATIONS

Breast cancer mortality per 100K F pop. 2012-2016

; N & & & A © & & &S
foyéoy@ioﬁw«@f & é\&iﬁ*k‘ff!ﬁﬁg&*y‘@é oqyﬂ;{;"’;&@a&wf&®Q@‘§4§§§

)
(Only 34 states shown) \Y\\
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12 Equally space
time Intervals In timelines

EVOLUTION
ANDROID HISTORY

sep

3 = NOVEMBER X SOUTCe PToject

= — Android v. 4.0 (Ice SEPTEMBER .

o 500 0000: TOBER Cream Sandwich) First Android device —

= av.ailablepgrs; fr:: released — based on ’ released: HTC Dream (G1), —

= Android Market : Linux kernel 3.0.1 featuring Android v. 1.0 _

= - FEBRUARY S —

- = (Honeycomb) released e Fir§l tablet r_eleased Android Beta & its — The Open Handset

‘ = ' - based on Linux o using Android v. 3.1: Software Development S Alliance announces the

E kernel 2.6.36 Motorola Xoom Kit (SDK) is released S creation of Android
. NOVEMBER S

S DECEMBER Android overtakes —

0 Android v. 2.3 . Symbian and becomes —

= (Gingerbread) released [ the #1 0Sin Asia p—

= é - based on Linux . —

T kernel 2.6.35 — —

= o MAY -

= Android v. 2.2 (Froyo) [

= — released — based on

< = Linux kernel 2.6.32 it

Student project: J.C.
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http://www.nytimes.com/newsgraphics/2013/11/30/football-conferences/

13 Avoid meaningless

PINO TROGU

Qualities .
Color

concept maps

\’\\ /

Y 7~ f

We s
[ / \'// @

Hierarct e 72 Y
(10 ¢ \\\ {" 7
/'7 mD\' {i
Symbolg /é\m\

Student project: N.M.

Intention

(15

Semantic

(vt
30

SF STATE — WEDNESDAY 20 FEBRUARY 2019
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http://www.nytimes.com/newsgraphics/2013/11/30/football-conferences/

3 Avoid meaningless
concept maps

{’3 2014m

SIXTH INTERNATIONAL CONFERENCE

ON CONCEPT MAPPING \
5 September 2014 » Santos « Brazil
follows

has the will take hk
/support of place on extensive is ai
\ [
is
organised Sept 23-25
by 2014 Educators,
Researchers,

will be
Scientists,

hosted by Busi
covers usinessmen

English / Versién
Version [/ Espafiol

gl

can be

44— followed

will be
held at

Local

Progam / \
Committee Organization work
e - | e o e
will review ¢ \
& select
Concept :
; /

L] -
Papers &
is located is located I I h mc
in front of the in Institute for Human Posters -

& Machine Cognition based on
| the research
of

will be

- . published |nclude
- in mclude (via videoconference)
Joseph D.
Novak

http://cmc.ihmc.us/

SF STATE — WEDNESDAY 20 FEBRUARY 2019 3]
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13 Avoid meaningless
concept maps

{often of origin) ity o town
region
=3 country
= larger still
[0}
2] coined words
@ arbitrary
>
-
%]
ervation and analysis, acronyms
initials

lences can form the basis
g products and may even

tewards’ goals and values hybrids

sign

brands are signs; signs
are the combination of a
signifier and a signified;
one cannot be thought of
without the other

ne

— promise

frds shape products

j can be

measured —

perceptions of a brand can be measy

branc

brand promise is brands can grow out of:

PINO TROGU

sometimes thought of as

product

product is used here in a broad sense
and incorporates the traditional four
Ps of marketing: product, price,
placement, and promotion

creation of the product
designing the product
function and behavior
skin and form

manufacturing the product
assembly process
quality control

delivers

brand building begins at any
point of contact with a potential
customer

leaving any contact to chance
creates a risk of a poor experience

can teach

experience

the experience people have with
a product shapes their perception
of a brand

direct experience
considering a purchase
visiting a point of sale
purchasing a product
setting up the product

indirect experience
what friends say

about them) and individuals who
experience the products

Amazon, Citigroup

<5 perception

sadeys

the experience may
frustrate, satisfy, or delight

while experience shapes perception
perception also shapes experience

likewise an individual's values, goals,
needs, and expectations also shape

in a labeled test Coke beat Pepsi

develop

brand perception is
the audience expectation
achieved by the brand’s stewards;

sometimes thought of as
brand image

g marketing and the audience expectation of a brand products and aggregated to give an overall vie|
nt which may include that is desired by the brand’s stewards; Coke, Frisbee perceptions can also be correlated t
3 services various audiences

JO swual ul

dience brand identity organizations
needs GE, Harvard, Baptists
ions celebrities
lightful real people
ble Elizabeth Taylor "
lidable «Q 2] fictional characters [ position category
- c e} L defines the set of competing brands
otion = . = Ly 10 it measures of a brand
id t Q Y event i i
dea or concep! o) signified = = in relation to other  relevance of the category |
o) Rose Bowl brand
1) rands whether it matters to me
our perception of a brand —
the experiences and expectations ranking within the category ————
we associate with it — are its compared to other brands
signified
the signified is co-created
. by both brand stewards who i
object provide products (and messages interpretant

interface using the product perception of experience;
documentation maintaining the product for example, market share
packaging displaying the product in a blind taste test Pepsi beat Coke

providing customer service what experts say
guarantees and return policies what competitors say L affinity ———
phone centers what the stewards say trust

degree of similarity to other brands

reach ———————— extent of recognition ————
percent of people in a given geography
measures of a brand
in terms of numbers
of people affected

frequency of exposure
number of impressions per unit time

frequency of use
e.g., average visits per week

duration of use
e.g., average length of visit

percent of use within a category

http://www.dubberly.com/concept-maps/a-model-of-brand.html

DATA? TA-DA! TIPS FOR BETTER DATA VISUALIZATIONS
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13 Avoid meaningless
concept maps

y important sensible and tactile attributes, another, more
iction of the reader’'s mental image of the book. This is
irds, the fixed sequence of words making up sentences,
ragraphs and so on, until the full complete book is

PINO TROGU DATA? TA-DA! TIPS FOR BETTER DATA VISUALIZATIONS SF STATE — WEDNESDAY 20 FEBRUARY 2019
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13 Avoid meaningless
concept maps

important distinction
between
langue & parole

FERDINAND DE SAUSSURE
LINGUISTICS, 1906-11

PINO TROGU DATA? TA-DA! TIPS FOR BETTER DATA VISUALIZATIONS
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13 Avoid meaningless
concept maps

Qualites

] =

Student project: N.M.

Symbols .;\A/\\ i\\
1) |
Il / / ;-, ‘\:

‘\\ l\\\ =
e
NalSE AN

‘I
aton”
~

Intention

s

Semantic

(vt

DATA!? TA-DA! TIPS FOR BETTER DATA VISUALIZATIONS

PINO TROGU
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14 You can use small type

PINO TROGU

SEXUAL ORIENTATION AND GENDER IDENTITY WORKPLACE EQUALITY

EMPLOYMENT NON DISCRIMINATION ACT (ENDA)

ENDA offers Congress and American employers the o, o,
opportunity to ensure workplace equality for everyone 28 A’ 47 A
by protecting leshian, gay, bisexual, and transgender e
employees and their co-workers from discrimination
in employment.

97%

cle

o
Protections : et
e
- 94% " ® e
L] [ S o -
" e h s
1% 60%)
%
o tuud 3534
N4l 24%24% —
- No Domesic
Portner Benefits
FORTUNE 1000 FORTUNE 500 FORTUNE 100 STATE RIGHTS FEDERAL GOV'T
I Sexwol Orientotion I Geoder ety [ Domessc Partner Benefis w
SN >
\‘ 5 .
) X o e
Under the patchwork of state and local employmentlow | Without ENDA. many hard-
thot probibits employment discrimination based on gender X R A o O ; P |
identity and sexual orientation, lltold, 172 millon of the | WOrking men and women
281 milion ctizens in the U.S. — more than three of do not have basic protections O
every five citizens — live in jurisdictions that do not e
provide such profections. against discrimination. |

Legislative history » B s

(OSPONSORS 30 | 3 34 36 4

ENDA hos been invodced < b 107, s 1994, obes SENATE }

1 been i in every Cangros, excopt he 109, since 1994, clbet
s YEAR 1994 (1995 1996 | 1997 [ 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Damaxratic Porty broke heeve yeors of Republcon Congressiondl vl in the 2006 BLL NUMEER - !
cherm elctions. However, e believod
moiorty, ENDA dd ot havm ancugh votes ko poss the Mousa of Represenicives
wih Monsgender inchusion, ond dropped o th bil, which possod and
sbyecqtedy cd in tha Sano. LGB odvocary orgonizaions were drided over 194 184
support o e chomged b |

v ouse OIS 137 142 160 173 193 180 10 | 9
I 2009, & wonsgendar-inchive ENDA (H 2. 3017) hos baen inkroduced by Houne Hous| e e e e e e [ e [ e e e e T
Representotive Borney Fronk. Alo in 2009, Sen. Jef Merkey inroduced he Sencke YR 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
version ofhe bl (5. 1584). rescent Borock Obama spport fhe bills passage. BLL NUNBER Hase: o ey o e e x|

Get involved ENDA  More Information

Employment Non Discrimination Act becomes a law

_ BE INFORMED
Uasecen o0 ey
SHARE [ — ]
TAKE ACTION

DATA? TA-DA! TIPS FOR BETTER DATA VISUALIZATIONS

Student project: H.P.

YES
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15 Do not screen type

(for print)

Additional instructions, examples, and videos related
to the assignments in this list may be found on iLearn.
Many of the examples shown here are for reference
only, you will be drawing your own objects and views
as appropriate. 1 Milk carton orthographic 5pts Draw
the six views of the milk carton using light lines for
the projection lines between the views. Use darker
lines for the actual object lines. Label each view: front,

top, right side, bottom, left side, back. Draw a border
around the sheet (1/2" from the edge) and a 3/4" title
block at the bottom. Include the drawing name,
drawing number, your name and the date. Draw thin
guidelines for your lettering and labels. This is a
freehand drawing. Practice keeping the lines straight,
parallel, and even in thickness and value.

DATA? TA-DA! TIPS FOR BETTER DATA VISUALIZATIONS

Additional instructions, examples, and videos related
to the assignments in this list may be found on iLearn.
Many of the examples shown here are for reference
only, you will be drawing your own objects and views
as appropriate. 1 Milk carton orthographic 5pts Draw
the six views of the milk carton using light lines for
the projection lines between the views. Use darker
lines for the actual object lines. Label each view: front,
top, right side, bottom, left side, back. Draw a border
around the sheet (1/2" from the edge) and a 3/4" title
block at the bottom. Include the drawing name,
drawing number, your name and the date. Draw thin
guidelines for your lettering and labels. This is a
freehand drawing. Practice keeping the lines straight,
parallel, and even in thickness and value.

SF STATE — WEDNESDAY 20 FEBRUARY 2019
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15 Do not screen type

(for print)
50% black (gray) 50% black (gray)
(as seen on screen) (as printed on paper)

NO

DATA? TA-DA! TIPS FOR BETTER DATA VISUALIZATIONS ~ SF STATE — WEDNESDAY 20 FEBRUARY 2019
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16 Psychology of perception

— ==
- =t =ttt
et '“::_-m—-“"

I

http://en.wikipedia.org/wiki/Pioneer_plaque
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16 Psychology of perception

Papers:

Counting But Losing Count:
the Legacy of Otto Neurath’s Isotype Charts
bit.ly/2JIfkUo

The Four-Second Window
bit.ly/Ve2mph

The Double Constraints of Convention and Cognition in
Successful Graphic Design

bit.ly/12zLinL

PINO TROGU DATA? TA-DA! TIPS FOR BETTER DATA VISUALIZATIONS SF STATE — WEDNESDAY 20 FEBRUARY 2019
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OOOOOOOOO

OTHER EXAMPLES:

LINE
BAR
TREEMAP
SCATTER

DATA!? TA-DA! TIPS FOR BETTER DATA VISUALIZATIONS
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PARIS

LYON

PINO TROGU

The intersection of

Graphical train schedule

|
I n e two lines locates the time and .
place that trains going in opposite Paris- LyO n, 1885

direction pass each other.

8 am 11am
Paris
A horizontal line
indicates length
of train stop
at a station.
Lyon
10:50am 10:10pm
Graphic representation of a train schedule
3 hours 9 hours showing rate of travel along the route from

The cities between Paris and Lyon are spaced proportionally according to the distance between them. Arrival and

Paris to Lyon. (The method is attributed to the

French engineer lbry)- Etienne-Jules Marey
(1830-1904), France.

departures are located along the horizontal. The slope of the lines reflect the speed of the train: the more vertical the
line, the faster the train. Compare an express train which took 9 hours to complete the trip in 1885 (black line) with a

TGV (train a grand vitesse) which took 3 hours in 1981 (blue line).

DATA? TA-DA! TIPS FOR BETTER DATA VISUALIZATIONS

E.J. Marey, La Méthode Graphique (Paris,
1885). p. 20
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Paris

11am

8 am

PINO TROGU

S Major league baseball - Game percentages — Top 15 teams
>
-
2011 2012
0.640 0.640
Philadelphia
0.620 0.620
e Washington
NY Yankees 0.600 0.600
Milwaukee
Texas
Detroit NY Yankees
§_ Arizona 0580 0.580 séﬂalgrtgncisco 0 . 5 80
— Texas
o
b
Tampa Bay
B ot%eag 0.560
St. Louisos Tampa Bay
Atlanta LA Angels
Detroit
0.540 0540 St Louis
%) LA Angels
5 S F 0 . 53 1 San Francisco LA Dodgers
o
<
[e)) 0.520 0.520
Milwaukee
LA Dodgers
Philadelphia
Toronto o500 © 0.500 A,
Washington e Arizona
S
g 0.480 0.480
0
o
— n
S
>
o
<
™ 0.460 0.460
Toronto
0.440 0.440
® Boston
0.420 0.420 ( Fry, 2 O 10)
2011 2012
DATA? TA-DA! TIPS FOR BETTER DATA VISUALIZATIONS SF STATE - WEDNESDAY 20 FEBRUARY 2019
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Line/Bar

Charles Minard 1781-1870

Carte Figuralive. ses pestes Mot o Bowmet e R cmie Feansaise dans fo. compagne— 3 <Russie. 1812 1813,
Deessiepac . IMlimazd, Juspedtiwe Géviéval desLowts e Chanssies o eelbaite -,
f ! - A ) qu‘u&. Ae 20 4)2003:«1';: 1496:9
‘fu Pees 2'h 'y o e .w-,uriuul}t pae Lola.,«m R Joues colocies & naison.d'vwn willionctic pene dixc o-oi&,{mmuw; ifs somie 2¢ ?(uoraiu on feavees %MOSCOU
20 ’o'm:. Se rouse disiquetes Dovanees qu'c-mkm-'m -.Xu»ic, e moie cemcqui owSottdrelasd fo Aendés enld qui oo & dresvee ta canle. ow il fu'..nk- %
daws Lo de M. Chiers, dekegur; de Fezendac; de Chambray ol jowenal inédude Jacol; phacmasion de L'ctemic. depuis le 28 Octobee. e
Fouc i {mawrc adrail da diimtion RIM,J'MW qme fes otpd du Fesnce Jeromeeodn Macichal (meu-T-i avaiew— e dtachis swe Minsk § 2
e Webilow Bt et Oescha oo Witedox, e bi avec Lasmec .. Chpat g
%
. mm
Jarentioo
%
s : :
|/ Kowne Wilsa
\_ ;
| i g 3 ? | Limr commnsr de Frons (Corts do X o Fotenss:) I
g P o B % i
| |
' =
Zirole 18 8
Pluic 24 8™ 1’
Las Cvapuss pasoent au polep e —»
le Nidmeon, ol L
- S ————— — ]
| S—_— 1“
-2000e 7 X (S
Aieg pis Raguor, 1 Taz. % Narse 5 GO~ 4 Paris. T 208 Fngicr o8 Do dt

Minard's flow map graphic of Napoleon's March on Moscow (called “the best
graphic ever produced” by Tufte).
The “thickness” of the line indicates the size of the army (from 442,000 in 1812

to 10,000 in 1813. See Tufte, p.40

http://www.math.yorku.ca/SCS/Gallery/re-minard.html

(Trogu, 2013)
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http://www.amazon.com/gp/product/0961392142/ref=pd_lpo_k2_dp_sr_1?pf_rd_p=304485901&pf_rd_s=lpo-top-stripe-1&pf_rd_t=201&pf_rd_i=096139210X&pf_rd_m=ATVPDKIKX0DER&pf_rd_r=1SZ8EHCDVMTJZTT37GZH
http://www.math.yorku.ca/SCS/Gallery/re-minard.html

Bar William Playfair 1759-1823

Exports and Imports of SCOTLAND w© and from different parts for one Year from (“hirithuae 1780 to Chrttruas 1oy

r- - - —— R —— —— . j
0 30 3% 40 S50 6o 70 80 go 1wo uo Vo 08 - A 100 200 210 6o 180 LJoo noo
: ! ; if : -
- e enmimi s o — - —— 5{.- __'5..._ !'-. !.—.«...—_.. - ! — e .‘ - et ey —e -— S ——— N
- 1 ’ - 3 "‘r .
VRS R I b L e B i--;, s . s o Plioews, -
£t 1) . 3 i
s "°—- ' :.¢ --———»——‘-——%—!-——-————i ' —_— - L — - ——
- ' ! : : l ) : = LY DX i . Jersev Ke
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- https://observablehg.com/@mbostock
ar I n https://bost.ocks.org/mike/

Academia is an Iceberg

Authors of the most read papers in biology who are also on LinkedIn
Move the cursor over the bars to see specific information about each author.

Jun Wang
Readers: 455
Linkedln connections 500

BUT! There are 7 matchmg results from Linkedln...

LinkedIn connections for each author |
||"|||||||||||||||||||||||||||I“!|"Ill““l | |||||||||||||I||||Illilli|i||||I||||||I

https://static.trogu.com/documents/
competitions/datainsight/datainsight/
index.html

(Caviglia, Gunn & Trogu, 2011)
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Treemap

Ehe New York Times
Truck Sales Slip, Tripping Up Chrysler
Over the past few years, Chrysler executives said they were following the lead of Toyota
and Honda, focusing on vehicles that met the needs of their customers. But as American
consumers turned away from large trucks and S.U.V.'s in 2006, Chrysler continued to
churn out big vehicles, which are now sitting unsold at dealerships across the country.
W(‘: '”l':‘““ <4 TRUCKS,VANS. S.UV'S CARS»

Chrysler Group -7.0% Dackge Fiam Grrysiar 300

Trucksivans/S.UN's 16milion [ o

Cars 0.5 million

Pickups, minivans and S.U.\Vs Dode

made up 76 percent of yoler g:;

Chrysler's sales, which left it

vulnerable when consumers

shifted to cars.

- o B

Ram

General Motors -8.7%
Tvuckswansfs U V s 2 5 million
Cars 1.6 million

G .M. introduced new versions
of its large S.U.V's in late 2005,
hoping they would bolster sales.
Instead, sales of big vehicles
were hurt when gas prices
climbed. One of the few
standouts was the Chevrolet
HHR, new in 2005.

. Chevrolet
R, ™

https://archive.nytimes.com/www.nytimes.com/imagepages/2007/02/25/business/20070225_CHRYSLER_GRAPHIC.html

PINO TROGU DATA!? TA-DA! TIPS FOR BETTER DATA VISUALIZATIONS

February 25, 2007

READING THE CHART Change in sales from 2005 10 2006

R ST No 2005
Boxes b sn:alec \ Below | Above industry average sales
T ] | e e

¢ . 3000 .
number of cars -10% -26 0 +10 +100 :
soid in 2008 100000

Many of these vehicles
were introduced in 2005,

4 TRUCKS,VANS, S.UV'S CARS»

Toyota +12.5%
Trucks/vans.fS U V S 1.1 mamon
Cars 1 5 mnlhon

Toyota rolled out a new version
of the Camry, and once again it
was the country’s best-selling

car. Toyota
Cerolla

Corolla sales also jumped,
along with gas prices. Toyota
could not escape the decline
in sales of supersized S.UV's
like its Sequoia

Honda +3.2%
Trucks!vansfS U V s 0 / malhon
Cars 0 8 mtlhon

Like the Coralla, the small
Honda Civic did well. But the
Accord slalled. Buyers, it
seems, are waiting for the new
version to be released this year.

Honda
Accord

Nassan Seqlra
nre2

Nissan
Patrfinder

Nissan Alima
232457

(Amand Cox, The New York Times, 2007)
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oordinates system

PINO TROGU

58 Ecce formulam vium,arque

ftruéturam Tabularum Prolomai,cum quibufdam locis,in
quibus ftudiofus Geographiz fe [aris exercere poreft.

Siniftra manus,

OCCIDENS,

TR

SEPTENTRIO,.
pars fuperior.

=

28| 29| 30| 31| 32{ 33
32 Loypflid

o
A Eorforde Leyfpreh

0

g;u

3o Nurenbereh g g’;
o 77jof alde 37

49 g ¢ a

pars inferior.
MERIDIES.

lllustration from Apianus’ 1546
edition of Cosmographia.
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Descartes 1596-1650

Cartesian coordinates system (1637)
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Scatterplot

More information about US presidential
elections.

Election map. (NY Times)

Tabular data used for the scatterplot at left
(margin of victory in percentage points).

Winner pop.vote (%) Elec.College (%)
2008 Obama 7.27 35.6
2004 Bush 2.46 6.5
2000 Bush -0.51 1
1996 Clinton 8.51 40.8
1992 Clinton 5.56 37.6
1988 Bush 7.72 58.6
1984 Reagan 18.21 95.2
1980 Reagan 9.74 81.8
1976 Carter 2.06 10.6
1972 Nixon 23.15 93.5
1968 Nixon 0.7 20.4

1964 Johnson 22.58 80.6
1960 Kennedy 0.17 15.6

1956 Eisenhower 15.4 72.4
1952 Eisenhower 10.85 66.4
1948 Truman 4.48 215
1944 Roosevelt 7.5 62.8

1940 Roosevelt 9.96 69.2
1936 Roosevelt 24.26 97

1932 Roosevelt 17.76 77.8
1928 Hoover 17.41 67.2
1924 Coolidge 25.22 46.3
1920 Harding 26.17 52.2

1916 Wilson 3.12 4.4

1912 Wilson 14.44 65.3

1908 Taft 8.53 33
PINO TROGU
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Margin of victory in the Electoral College Elections since 1908

+100
pc;t. ® 1936 Roosevelt
pts ® 1984 Reagan
® 1972 Nixon
e}
.80 it ol ® 1964 Johnson
@ 1932 Roosevelt
® 1956 Eisenhower
® 1940 Roosevelt
; ©1928 Hoover
1952 Eisenhower @ 1912 Wilson
® 1944 Roosevelt
+60
1988 Bush
1920 Harding
[}
o
1924 Coolidge
+40 © 1996 Clinton
1992 Clinton @
@ 2008 Obama
® 1908 Taft
1968 Nixon
120 ° ® 1948 Truman
®1960 Kennedy
® 1976 Carter
©2004 Bush
® 1916 Wilson
0 @ 2000 Bush
0 +5 +10 +15 +20 +25
Margin of victory in the popular vote
® Republican
® Democrat (NYT, 2008)
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Scatte r IOt CRUDE MALE DEATH RATE FOR LUNG CANCER
IN 1950 AND PER CAPITA CONSUMPTION OF

CIGARETTES IN 1930 IN VARIOUS COUNTRIES.

500
GREAT BRITAIN
400
FINLAND

z 300

o

:’l

E SWITZERLAND r=0.73+0.30

(v 4

2 w1

0 HOLLAND

—

g

o 200

¥*
»* U.S.A.
DENMARK Q™ AUSTRALIA
. CANADA

Report of the Advisory
Committee to the Surgeon ¥ SWEDEN
General. Smoking and Health 100
(Washington. D.C., 1964), p. *NORWAY
176; based on R. Doll,
“Etiology of Lung Cancer,” %
Advances in Cancer Research, ICELAND
3 (1955). 1-50.
From The Visual Display of 0
Quantitative Information Tufte, 1000 1250
p.46-47.

CIGARETTE CONSUMPTION
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Scatterp|0t Hans Rosling - Factfulness

Bubbles FACTS TEACH ABOUT HOW TO USE Share English
% INCOME LEVEL1 € LEVEL2 ¢ |EVEL3 ¢ |EVEL4 Color World Regions v
-
80
e .
o O %
70 5 PR T ey o @ .
- 00 :oo.°° 0° /
g 60 Ry GERRN
E @ o ...‘ Q° Y] y
8 . R .. q;' g .. .'. . _— Select Search...
% 50 . ’ « ®o. O O.. 2
Q @.° Afghanistan
Q ° ® D °e o
iy ot . e Albania
— 40 S
O Algeria
Andotra
30 . Angola
Size [ Population v
20
per person (GDP/capita, PPPS inflation-adjusted)
500 1000 2000 4000 8000 16k 32k 64k Zoom o Q Q@ O o
Income v
@ > 9 @
: 'TIONS RESENT EXPAN

https://www.gapminder.org https://www.gapminder.org/tools/#$chart-type=bubbles https://www.ted.com/talks/hans_rosling_at_state
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Bars to Scatterplots

Breast cancer incidence per 100K F pop. 2011-2015 Breast cancer mortality per 100K F pop. 2012-2016
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Bars to Scatterplots

Breast cancer incidence Breast cancer mortality
per 100K F pop. per 100K F pop.
2011-2015 2012-2016
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(Only 34 states shown) Source: National Cancer Institute
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Breast cancer
mort. per 100K
F. pop 2012-2016
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frequency
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Breast cancer mort. 2012-2016
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Breast cancer inc. 2011-2015
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Breast cancer mortality
per 100K F. pop.
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Breast cancer incidence
per 100K F. pop. 2011-2015

(Only 34 states shown)
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Thank You!

Pino Trogu
trogu@sfsu.edu

Small Handbook of Information Design:
16 Principles for Better Data Visualizations

Booklet and online version
of small handbook:
https://res.trogu.com/dataviz/handbook/

PINO TROGU DATA? TA-DA! TIPS FOR BETTER DATA VISUALIZATIONS

go to first slide

SF STATE — WEDNESDAY 20 FEBRUARY 2019

57


mailto:trogu@sfsu.edu?subject=Data?%20Ta%E2%80%93Da!
https://res.trogu.com/dataviz/handbook/



