Who Is data visualization for?



Data Visualization: Perils and Promises

A suggestions for the use of Data Viz in education
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- Median housshold income by county
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Islands of High Income

Septemiber 20, 2012

Il Median housshaold income by county

Greater than $32,000

LS median value: 351,914
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The Census Bureau’s
Data Visualization Mission:

To increase the ratio of graphics to text in
Census Bureau publications, both online
and in print;

To open our datasets and analyses to a
broader public.
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AMERICAN . *
FactFinder T

SEARCH WHAT WE PROVIDE USING FACTFINDER

Your source for population, housing,
‘ economic, and geographic information

Your Selections

l Your Selections’ is empty

Search using the options below:

Topics I Quick Start
(age, income, year, dataset, ...)

Enter search term(s) and click 'GO' &)

Geographies b
(states, counties, places, ...) topic or table name state, county or place (optional)
Race and Ethnic Groups b (@ topics ()race/ancestry () industries

(race, ancestry, tribe)

Or use the options on the left to begin your search

Industry Codes b
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NINTH CENSUS 1870

WITH CONTRIBUTIONS FROM MANY EMINENT MEN OF SCIENCE

AND SEVERAL DEPARTMENTS OF THE GOVERNMENT.

COMPILED UNDER AUTHORITY OF CONGRESS

BY
FIRANCIS A WALKER, M.A.
SUPERINTENDENT OF THE 9™ CENSUS,

PROFESSOR OF POLITICAL ECONOMY AND HISTORY,,
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Table 743. Establishments, Employees, and Payroll by Employment-Size Class
and Industry: 2000 to 2006

070.0 represents 7,070,000); payroll in billions of dollars.
can | nd = 0 [ g

162.8 121

0.4
35,504 30,616 8,248
(P

Annual payroll, fotal
nti




FactFinder \

-‘ SEARCH = WHAT WE PROVIDE USING FACTFINDER

Your source for population, housing,

economic, and geographic information

Your Selections’ is empty

Search using the options below:

Topics
(age, iIncome, year, dataset, ...)
Enter search term(s) and click ‘GO’
Geographies
(states, counties, places, ...) topic or table name state, county or place

1 o

(e)topics ( )race/ancestry ( )Industries

Race and Ethnic Groups
(race, ancestry, tribe)

Or use the options on the left to begin your search
Industry Codes ’

(NAICS industry, ...)




POPULATION CHANGE POPULATION DENSITY APPORTIONMENT céﬁghs
—— Bureau

Population Apportionment

Apportionment is the process of dividing the 435 memberships, or seats, in the House of Representatives among the 50 states based on
the population figures collected during the decennial census.

APPORTIONMENT IN 2010 LEGEND
UNITED STATES [ +1 |
71 0,767 People per representative SEATS LOST OR GAINED

-

U.S. Avg.

= 10,000 people 710,767

TOTAL SEATS REASSIGNED PER DECADE
60
47

27
14 21 44 17 19 45 g

ol

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

Census Year

See footnoles below




STEM é s, off

Science, Technology, Engineering, and Mathematics (STEM)

Degree vs. Employment:
Some science and engineering graduates go into STEM fields, many don't

Occupation

College Major Non-STEM STEM

ental, and agricultural sclences

2,500,000 1,500,000 500,000 500,000 1,.500.000

Source: U.S. Census Bureau, 2011 American Community Survey

CUnited States~ | U.S. Department of Commerce

ensus Economics and Statistics Administration

Bureau U.S. CENSUS BUREAU
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AEMORIAL DAY

Honoring America’s Wartime Veterans
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o Port Wartime Veterans in 2011
Civil War 0. Source: 2011 American Community Survey

A 16.1

MILLION

of the 21.6 million living veterans of the U.S. Armed Forces.
‘served worldwide on active duty during a period of war

Spanish—American
,War
1

World War |
1017-18718

I
Percent
with 3
Number of
Wartim Percent Median
Veterans. Female Age
illion

Workd War 1 . a7 years

2.5 millien

Korean War

Vietnam Era 7.5 millin

64 years

Gulf War Era 43years
August 18 d

32 years

Congressional
Medal of Honor

U.S. Department of Commerce CEH’:“SDE\S.;ESV

cUnitedStatu‘ ‘
E ics and Statistics Adminis io
ﬂ% conomics. istics Administration TEER9

LS. CENSUS BUREAU

STATISTICS

2 Bu Defense Manpower Data Center and
Deter y i Vieterans Afiairs, Office of Public Affairs.




I1-95 Population Density Profile, 2010

July 26, 2012
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Newburger’s hypothesis of Data Visualization

Understanding
B
A
Cognitive load
United States.‘ U.S. Department of Commerce
Censls |

Economics and Statistics Administration
o Bureau



Light Pre-attentive understanding

Natural visual metaphors

Icons

Single words or numbers

Cognitive Words or numbers in ordered groups
loading Sentences
Scale Paragraphs
Jargon

Equations

Clutter

Broken expectations

Heavy Stuff that outright fools your eyes

U.S. Department of Commerce
Economics and Statistics Administration

Census

o Bureau
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hurricanes

Decade Years
Click to select,
Ctri-Click: muliple
Shift-Click: range
1851-1559
W 1360-1569 1900-1509
W 15701579 17
1880-1559
1590-1599
W 1900-1909 1860186
M 1510-1919 13
1920-1929
1930-1939
W 1940-1949
M 1950-1959
1960-1969
W 1970-1979
MW 1930-1959
W 1990-1999 ; 1940-1849
2000-2010 =

Total Hurricanes
Disks colored by Decade Years

1970-1979

12

Search>>

Bubble Size | Total Hurricanes Color |Decade Years

Data file: U.S. Hurricanes from 1851-2010 Data source: HURDAT data via Skillshare course Information Design




Hurricane Strikes per Decade, 1851 to 2000

mAll1,2,3,4,5 ®mMajor3,4,5
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Source: NOAA






Just because you're paranoid doesn't
mean they aren't after you.

Paranoid

www.all-about-psychology.com









Cleveland's (1984) Graphical Feature Interpretation Hierarchy
Best

. L ]
Position along a common scale

Position along nonaligned scales

Length

Angled slope
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Yolume

Zolor

Worst

Based on graphic (Fioure 2)in Bresentation Graphics [white paper)
by Lefznd Wilkinson, 5F55, Inc and MNorthwestern L,




Figure 1.
Household Computer and Internet Use: 1984-2011

B internet use at home L] Computer in household
(In percent)
76.7
74.1% 75.6
71.1 71.7
69.7" g 7
61.8 61.7
>6.3 54,7
>1.0 50.4
41.5
36.6
22.9
18.0
15.0
8.2
1984 1989 1993 1997 2000 2001 2003 2007 2009 2010 2011

*Note: In 2007 and 2009 the Census Bureau did not ask about computer ownership. The estimates presented here for 2007 and 2009 reflect
estimates made based on the ratio of computer ownership to Internet use in 2003 and 2010, respectively.
Source: U.S. Census Bureau, Current Population Survey, selected years.
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Figure 1.
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Mexican Lemons Save American Lives
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How big is it?
What difference does it make?

Are you sure that’s not just dumb luck?






Mean

X

y
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8.81
8.33
9.96
7.24
4.26
10.8
4.82

5

9,

5.68

7.50

Variance 11, 4.1

0.816
Y=0.500x + 3.00.....

Correlation
Linear regression

Anscombe's quartet

y

11,
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http://estuarychesapeake.wordpress.com/







Smithsonian Environmental
Research Center
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Pumpkinseed
Total infected clear Total infected clear
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small 15 5 9 20 4 16



White perch
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MEMS & Sensors

Simplified view of a smart-phone board
MEMS & Sensors in red (scope of this report)

*BAW filters
*BAW duplexers

*RF switch / variable capacito ¢ MEMS micro-mirror
*TCXO oscillators

*Accelerometer
*Gyroscope
*Electronic compass
*Pressure sensor

*CMOS Image Sensor
*Auto-Focus actuator

*Front camera
*ALS & Proximity sensor

- s *Microdisplay
Silicon microphone

YOLE DEVRLOPPF

© July 2010 Yy
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Jupiter through iPhone w/ Moon filter

Jupiter through iPhone, no Moon filter + stacking & editing




There are
somewhere in the
order of 4.2 billion
unique Internet
addresses (IPs),
housed on 44
million servers.

--January 2010
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Average Number of Facebook Friends, by Age Group
among Facebook users aged 12+, self-reported

April 2013

510
328
209
183
I l )

P12+ 12-17 18-24 25-34 35-44 45-54 55-64

m MARKETINGCHARTS.COM

506

303

Source: Arbitron/Edison Research



The first principle is that you must not fool yourself — and you are
the easiest person to fool. -- Richard Feynman

That is, if we investigate
further, we find that the
statements of science are
not of what is true and
what is not true, but
statements of what is
known to different
degrees of certainty:

"It is very much more likely
that so and so Is true than
that it is not true”




The Scientific Process

* Observation

* Hypothesis formation

* Experiment

* Publication of results

* Repetition of experiment by others

* Acceptance of theory



The Scientific Process

“Hey, that’s curious.”

“Maybe XYZ is behind that?”

“If it is XYZ, then when | do ABC this other thing
should happen.”

“Cool! Hey guys! Look what | found! Or have | missed
something?”

“Nope. It works for us, too.”

“So, does that mean XYZ is the rule then?”












Water on All biological Volume of
Earth water People



All biological Volume of
water People









Mercury in fish and mollusks

Almost all seafood can accumulate mercury and methylmercury, highly toxic elements
that can cause severe damage to the nervous system. The quantity of these substances
varies widely depending on the type of animal. For example, long-living fish contain
> mercury than mollusks.
efore makes sense to choose those seafoods with a minimal concentration of
mercury, bearing in mind that children and pregnant or breastf
particularly vulnerable.

Safe to eat 2-3 times a week”:

- - -
oo

River trout

Herring

Not recommended to eat :




But What Fish Can | Eat?

Despair not, fish lovers! Plenty of varieties of seafood are safe to eat, and many others can be enjoyed from time to time. For more precise guidance—especially

for women who are or may soon become pregnant—consult an online mercury calculator such as the one at gotmercury.org. You might also want to check
the fish advisory for your particular state at epa.gov/ost/fish. The figures below indicate mean mercury levels in parts per million.

Low
Sardines
Clams 0.013
0.009
Oysters Tilapia
0012 Q412
Anchovies
0.017
Moderate
Lobster
0.093

High

Very high

: Mackerel
Sal Id Flound
Og;}“’“ (wild) Pollock (N. Atlantic, chub) ) o.?;n ! Butterfish
0031 0.050 >
0.058
Crab
Mullet 9063
0.050
Squid (calamari) : Plaice
0023 Crawfish 0.056
0033 Whiting
0.051
Croaker (Atlantic)
Catfish 0.065
0025 . Sole
Shad (American) Haddock (Atlantic) 0.056
0.045 0.055
‘(I'una - Buffalo fish
canne 0137
C o Perch (ocean)
Ty Cod (Alaskan) chunk light) 0121
0111 Ul2d
Tuna
(canned
albacore) 5“}’355 Tur:'a <3y 2B Sablefish
0350 (Chilean) (yellowfin) <SS 0361
0.354 0354

/E,"Av
£ Tuna

(bigeye, ahi)
0.639

~ Orange roughy
0.571

Mackerel

(king)
0.730

Croaker
(white,
Pacific)
0.287

Herring

Trout 0.084 y

0.071 sf;!:bug

ey Whitefish
0.089

Jacksmelt gl]zglmah|

0.081
Bass Mackerel
(striped, sea, saltwater) (Spanish, Gulf)
0.152 0.454

Perch (freshwater)
0.150

Grouper i
0448 -

™ Tilefish
1.450

Swordfish
0.995




athematics, the research content of PRIM-9 was in the area of computer-human

faces, drawing on tools from computer science. When the product of statistical research
heorems published in journals, PRIM-9 was a program documented in a movie.

W. Tukey's Work on Interactive Graphics. The Annals of Statistics, Vol. 30 No. 6. 2002.

“The greatest value of a picture is
when it forces us to notice what we

never expected to see.”’
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