Introduction to -~

Data Visualization




What You Wil Learn

Why visualize data
How our brains work
The origins of data visualization
Some basic forms of data visualization
How things can go wrong
(and how not to be fooled)



A FEW DEFINITIONS

The graphic design community mostly uses two terms for the
visual displays of information: infographics and information
design. In a nutshell, infographics stand for visual displays in which
graphics (illustrations, symbols, maps, diagrams, etc) together
with verbal language communicate information that would not be
possible otherwise. Infographics can range from early scientific
llustrations of the human body to modern representations of how
the brain functions, from early route maps and train schedules

to the emblematic London subway map. Journalism as well as
technical and pedagogical books employ established practices that
traditionally have used infographics to explain complex information
and tell stories. From the familiar weather map to visual explanations
of natural phenomena and recent facts, infographics help us better
understand the news around us.

Isabel Meirelles, “Design for Information”



Why Visualize
Data?




Visual displays of information can be considered cognitive artifacts,
In that they can complement and strengthen our mental abilities.?
| examine the visualizations in relation to the cognitive principles
underlying them, which can be a combination of the following:

* torecord information;

® to convey meaning;

® {0 Increase working memory;

e 1o facilitate search;

1o facllitate discovery;

® 10 support perceptual inference;

* to enhance detection and recognition;

e to provide models of actual and theoretical worlds;

* {0 provide manipulation of data.

Isabel Meirelles, “Design for Information”



“Effective analytic
designs entail turning
thinking principles into
seeing principles.”
— Edward Tufte



Exercise

Small groups, please.



Groups

Briefly analyze the graphic:
What am I supposed to do with it?
What story does it tell?
Are there other better ways to display this data?






Rene Descartes
1596-1650
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William Playfair

1759-1823
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“It gives a simple, accurate,
and permanent idea, by giving
form and shape to a number of

separate ideas, which are
otherwise abstract and
unconnected.”



“...making an appeal to the eye
when proportion and
magnitude are concerned, is
the best and readiest method
of conveying a distinct idea.”



“No one will ever believe that
such methods can serve any
useful purpose in the study of
statistics.”

Jacques Peuchet, 1805



“Outside its use as a
pedagogic means, it is only
a plaything without
importance.”

Carl Kneis, 1850



Charles Josepn Minard

1781-1870
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John Show
1813-1858
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Perception



Preattentive
vS. Attentive

Fast Brain
vs. Slow Brain
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Jonathan Corum, The New York Times



Jonathan Corum, The New York Times



Jonathan Corum, The New York Times



Royal-Blue Lace Detail Bodycon Dress

£50.00

| Choose your Size: A SIZE

GUIDE
ADD TO BAG »

This amazing lace dress will be your new favourite! Cut to
flatter this dress is bang on trend with it's beautiful lace
detail. Wear with your favourite heels and a clutch.

o Style: 70931

o Fabric: 68% Viscose 27% Polyamide 5% Elastane
e Care: Dry Clean Only

o Sleeve Length: Knee Length Dresses

o Length: N/A
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an graph, Figure 9. Triple scatterplot.
[ter organization and in- The following are the 10 elementary tasks in Figure 1,

ect perception of patterns ordered from most to least accurate:

. Position along a common scale

. Positions along nonaligned scales
. Length, direction, angle

. Area

. Yolume, curvature

. Shading, color saturation

I _ﬂ..l l

f patterns emerging when
e changed to increase the
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Positon along
a common scale

Bottom-up
processing
Positon along P
nonaligned scales = Visual
Allows more working memory
accurate g
Judgements

H
3
Top-down

processing

Direcdon

Pictures from
The Functional Art,
pages |20 and |38

Allows more
generic
judgements

Color
saturagon
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The Long-term Future of Hits from 2013

GROWTH, DECAY-RATE OF 2013-RELEASED TRACKS ON SPOTIFY
TRACKS WERE OFFICIALLY RELEASED IN 201 3.

FIND A TRACK : = GET LUCKY H
S0
S
80 23
Clear All 2_
Lorde - Royals 70 v
Daft Punk - Get Lucky... 50 g \rj ROYALS
| Onerepublic - Counting... 8
| Lana Del Rey - Young a... 50 E
1 Avicii - Wake me up... o
] Robin Thicke - Blurred... 40 E TWO YEARS LATER...PARITY WITH GET LUCKY
| Pink - Just Give Me g ... 30 g |
Calvin Harris - | Need... A
| Justin Timberlake - Mi... 20 ‘ i w\
Bostille - Pompell... '
| Bruno Mars - When | Wa... ™
| Miley Cyrus - We Can't... 0
JAN-13 APR-13 JUL-13 OCT-13 JAN-14 APR-14 JUL-14 OCT-14 JAN-15 APR-15

http://poly-graph.co/timeless/future.html



http://poly-graph.co/timeless/future.html
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The Jobless Rate for People Like You

Not all groups have felt the recession equally.

All races Men and Women All ages All education levels ?ﬁﬁgﬁ%g\/wghg&;m% SEPT. ‘09
O [N - - o 44 0/
Black Women Ages 2510 44 High school graduate - o

For white men age 45 and older with
a college degree

Age 45 and older ) College graduate )

Hispanic

All other races

10%

All men and women e

R — ) e

-
0%

Jan. 2007 Jan. 2008 Jan. 2008 Sept. 2008

http://www.nytimes.com/interactive/2009/11/06/business/economy/unemployment-lines.html



http://www.nytimes.com/interactive/2009/11/06/business/economy/unemployment-lines.html




Distribution of Average Income Growth During Expansions
120%

100%

80%

60%

40%

) I | I I I
0%

1949 - 1954 - 1958 - 1961 - 1970 - 1975 - 1982 - 1991 - 2001 -
1953 1957 1960 1969 1973 1979 1990 2000 2007

12
-20%

source: Pavlina R. Tcherneva calculcations based on Piketty/Saez data and NBER N bottom 90% = top 10%
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Red-hot Ramirez

Manny Ramirez has accounted for
nearly a third of the Red Sox runs

this season. He has been involved in
65 of the 205 runs the Red Sox have

Team
68.3%

Note — Through Thursday
Source: USA TODAY rescarch

By Frank Pompa, USA TODAY
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UPDATED February 12, 2012 W TWITTER m LINKEDIN

| Pe——W-—— s -5 Ohama’s 2013 Budget Proposal

HEALTH AND HUMAN SERVICES
Centers for Medicare and Medicaid  2f President Obama's federal budget proposal.

Services !
Mandatory spending L -
$1.18 trillion +8.4% iEnding | Changes Department Totals ]
$885.3 billion $620.3 billion $519.5 billion
Social Security Defense Treasury

http://www.nytimes.com/interactive/2012/02/13/us/politics/2013-budget-proposal-graphic.html

$154.7 billion $137.4 billion $94.9 billion $89.0 billion $74.3 billion $57.4 billion $55.7 billion
Agriculture Veterans Affairs Personnel Labor Transportation Defense Civil Education

SHARE



http://www.nytimes.com/interactive/2012/02/13/us/politics/2013-budget-proposal-graphic.html

https://www.youtube.com/watch?v=]bkSRLY Sojo
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i DIAGRAM or rae CAUSES or MORTALITY ;
APRIL 1855 10 MARCH 1856, IN THE ARMY IN THE EAST, APRIL 1854 7o MARCH 1855,
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The Areas of the blue; red, & black wedges are eackh measured. from
the cenlre as the commen vertea.

The blue wedges measured from the cenire of the circle represent area
Tor area. the deaiths from-Freveridible or Miligable Zymotie diseases, the
red wedges measured from thecentre the deaths from wourds, & the
black wedges measured from the cenire thedeaths from all other causes.

The black lne across the ved triangle in Nov! 1854 marks the bounidary
o the deaths from all other cawses dicring the monit.

1 October 1554, & April 1655, the black area coircides wntly the red,
wndanuary & February 1550, the blie cotncides with the bleck:

The enlire areas may be compared by following the blue. the ved & the
black lines enclosing them .

http://www.york.ac.uk/depts/maths/histstat/small.htm


http://www.york.ac.uk/depts/maths/histstat/small.htm
http://www.york.ac.uk/depts/maths/histstat/small.htm

D0 OLYMPIC
ST CONTRES

A look into percentages for medal
growth/decline for all Olympic host
countries from 1984 to 2012.

Percentages calculated by comparing
medal point counts from countries
host years and the olympics they
participated in the years previously.

Not applicable because the United States boycotted
the previous summer olympic games at Moscow in 1980

SUMMER OLYMPICS

" WINTER OLYMPICS

Sratt Ferrin
December 1, 2012
Visual Communications




/ . ~ : s
reerd aye It iyrarns ylhowlreg the relatove M l'(ﬂ-/(-/.'t and te

e : > g
;7”‘”' ""?prrnlun trt ekl weeh ot the 71 Years / SI-o0C
r ’/I\r,([,/('f //,/“‘f",/ ’)'(‘IID// /0(,.{./{' ,of/j",.,‘(‘,,(’f ('/'/Ilff/(ﬂf/fﬂf/hf

o 10 ' - wd v - '
A lemperaticre the radic roprescols (e s cehs Of e

esine a0 o p » Font M,

(/lt‘ /)/II(’ (III(/ ,-Il.l'u// (//.r redd "”/6'///‘//'f,”-(y(‘”l ,-'v.",j{'('((."‘-'{"'
tlre aAvervedge weeRly deadles of' the lere FVears J84C 7

rorre , P o . ' .
reected. Tor aiereoase of /‘,//,, Cation. and the m cart (em

/{T:/'/JI({CI". 7% ,,/f/.//u VA, Vears /774 /809

deat/es
yellon
dealdry

derre e



Treemaps
and VVoronols




HEALTH AR T oL s o5 Unumes

CONSUMER GOODS

B G
-6.0% 0

+6.0%

TECHNOLOGY

[ Since Close
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TELEGOMMUNGATIOl _ CONSUMER SERVICES

DJlA  -0.07% MNasdaq+0.25% S&P 500-0.05%

11.08 3 1127+ 1.08 §
17028.41 4543 3T 1991.29
MarketWatch News Viewer

6M11/M14

6/M11/14

6/M11/M14

61114
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6/M11/14
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Yahoo says Brazil will win World Cup
i MARKETWATCH

YHOO

Amazon, Synaptics lead tech gains
fd MARKETWATCH

AMZN  ¥YHOO AAPL  ORCL

Rambus, Synaptics jump; airplane
stocks fall & MARKETWATCH

AAFL BA

Blackstone to sell up to 103.5 million
Hilton shares & MARKETWATCH

BX

12 stocks that are down, but don't
count them out [ MARKETWATCH

WFM COH BBBY AMIN AAPL

T ugly stocks best left on the retaill
shelf & MARKETWATCH

BBBY

Stock futures dip as World Bank cuts
global forecast & MARKETWATCH

AAPL SBLUX

The overbought market still has 254

NifmAamE b Edd etmaslblie S LA D TR T/L

Patent Mo.: US 6,583,784 B
Click Here to License the Map Applet



http://www.marketwatch.com/tools/stockresearch/marketmap

Who are the Super PACs’ Biggest Donors?

By Al Shaw, ProPublica. Updated December 7, 2012

This chart shows the share of all contributions given by the top ten donors to super PACs still active in the 2012 election, through November, 2012. Some corporations
are affiliated with individual donors, such as the Contran Corporation, which is owned by Harold Simmons | See all contributions at PAC Track »

Hover over each super PAC's name to see the total raised by its top ten donors, and hover over each donor to see how much they gave. Click a month to see top
donors’ contributions as of that month.

« PREVIOUS | Jan. | Feb. | March | April | May | June | July | Aug. | Sept. | Oct. | Nov. | NEXT »

Priorities USA Action (pro-Obama)

Majority PAC (pro-Liberal) FreedomWorks for America PAC

House Majority PAC (pro-Liberal) Club for Growth Action

.-- FREEDOM PAC DGA
- & T
e oo i

Restore Our Future (pro-Romney)
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Food and beverages 15%

The high price of oil is a factor that
has made food prices rise quickly.

Miscellaneous 3%

Recreation 6%

Education/Communication 6% ——

Cellphones were added to the index
in 1997. Because the Consumer
Price Index can be slow to add new
goads, which are often cheaper, it
may overstate parts of infiation.

"Owner's aguivalent rant"
(what homeowners would pay
iIf they wera renting their
homesa)

Housing 42%

In the C.P.l., home ownership costs track
rent prices more closely than housing
prices. This means inflation may have
been understated when home prices

were rising faster than rents.

Sources: Bureau of Labor Statistics; Michael Balzer, University of Konstanz (Germany)

Transportation 18%

Gas is 5.2 percent of spending
nationwide, but only 3.8
percent in the New York area.

Health care 6%

As a group, the elderly spend
about twice as much of their
budget on medical care.

Apparel 4%

The ratio of spending on
women's clothes to that on
men’s clothes is about 2 to1.

Matthew Bloch, Shan Carter and Amanda Cox/iThe New York Times



7.2 billion peopie
on Earth now

6.3 billlon peopie
Included in the study
from which we have
obtained the data

4.1 billion people
have one of the 23

most spoken languages
as a native tongue

JAPANESE 128

Japan
128

ENGLISH 23

VIETNAMESE
67.8

Vietaam

CHINESE 1197

“Chinese’ 3s macrolanguage includes
different languages and dialects:
‘Gan )-mmm
Hakka (% $:52)-30.1. Huizhou (
skm (835)-45.0,
lel(libll)%ﬁ. oon( m- 912,
Min Nan mumms, Min (Michif)-3.10,
Pu-Xian (F1UEE)-2.56, Wu 77.2,
ng (#214)-36.0, Cantonese (Wi8)-62.2
(Note that the indented listing of individua! diafects
roes not include aN Chinese fanguages or dialects)

Chiny
I8

—)
MM (Myanmar-0.5), MO (Macaw-0.5), ‘mm

PH (Phitippines-(.7), 5G (Singapare-1.8),
TH (Thailand-1.2), VN (Vietnam - 0.9

~

73

BE {Belglum-3.9), CH (Switzerhand-1.9),
IT {Maly-0.1), PF (French Polynesia-0.2),
RE (Réunian-0.7). US (United States-1.3)

*‘"““"" ¢ MARATHI7s

Me(ldle

’ Eas!
South :
Amedich Africa Deeania

@ Countries whose figures in each language is too small
10 be represented have deen put info a single group
and marked with the symbol +'

Mlllﬂl

MALAY/
BAHASA 6¢

Thatand

IL (israef-0.91),

IR (fran-1.4),

LB (Ledanon-3.9),
OM {(Oman-1.16},
PS m’ﬂ“’”"&".
0‘ (ONN -O.m.
10 (Chad-0.9),

TR (Turkey-0.5)

India
n8

HINDI 260

India
&

GT (Guatemala),
NI {Nicaragua),
PA (Panama).
SV (&) Salvador),
UY {Wruguay)

Note: The areas represeneed condorm 1o the data provided by
“Ethnologue-4 anguage= of the Waorld®, These es2ienates are not absokde
because the demography is constantly Swbving. Some shidies are
haserd on data from okl comies 300 may date back more than 5 years
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Aceite Térmico 4.2%

3,1% Frio

Caldera

Vapor

2 3%, Alumbrado
Int.

s o 0,9 %, Alumbrado
—— Ext.
S.AL 09%
Ctros
Plantas 2,3 %
1,8% Soplante
Climatizacion 3,7 %
Depuracion
5,2 %8 Depuradora

5,6 %
Fébrica 230V

1.3%
216 %

: % -
i % Compresores Otros
Alumbrado Coldera
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First-Time Buyers, Over Time

By Matt Stiles and Nick Timiraos/ VW=,

The percentage of first-time home purchases peaked in many states during 2009, when federal credits lured new buyers into the market. This heatmap shows the share of
mortgages guaranteed by Fannie Mae, Freddie Mac and the Federal Housing Administration that went to first-time buyers. Darker shades represent higher shares of all

mortgages. Read related story.
% First-Time Buyers
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Climate data for New York (Belvedere Castle, Central Park), 1981-2010 normals, extremes 1869—present[

Month " Jan | Feb = Mar = Apr  May Jun Jul Aug S Oct | Nov  Dec Year
Record high °F (°C) : i s , sy
. 383 | 416 | 497 @ B12 53.8 43.0 |
Average h'gh F ("C) (3.5) (5. 3) (9.8) .!(’&a;'. 7. J (12.1) (6.1) 4.
o 268 | 289 352 44.8 54.0 3.4 808 500 41.6 32.0
Averege low £ 15 (28) | (-17) | (18 | (7.0) | (122) | (47 @8 | (10 | (53 | (©
o : 32 44 52 50 39 28
Flacarc low. =) ﬁ%—l (0) m m) (10) <4) (-2) x 2
a65 309 436 418 444 - 440 | 402 @ 400 @ 49094
Precipitation inches (mm) (927) (785) (110.7) {maj (106.4) ma) (44&8) (112.8) .'.‘(iOM (111.8) (1021} (101‘69 (1,268.5)
] : : 0.6 0 0 0 0 0 0 0.3 - 258
Showioll inohes (om) 23.4 15 | © | © | © | © | © | © | (08 (65.5)
Avg. precipitation days (= 0.01 in)
Avg. snowy days (= 0.1 in 40 28 | 18 | 03 o | 0 0 0 0 0 02 | 23 114
% humldlty i 50 B2 i B34 56.0 i B34 53.0
Mean monthly sunshine hours ﬁ@i\ 212.5 8256 2566 2573 2682 2682 219.3 & 211.2 2,534? ‘
Percent possible sunshine 54 | 55 57 57 57 57 59 63 59 81 | 51 48 57
 Source: NOAA (relative humidity and sun 1861-1890) 18511182][180] |
See Geography of New York City for additional climate information from the outer boroughs.
Climate data for Fairbanks Int'l, Alaska (1981-2010 normals, extremes 1904—present) [hidef
Month Jan | Feb | Mar | Apr | May S Jun | Jul | Aug | . Oct | Nov | Dec | Year
op (o 52 50 56 54 : 53
Do oS | (1) l (13) (12 | (14)
s 254 | 445 | 610 546 | 319 a7.9
Average high °F (°C) (-37) | (69) | (16.4) (126) (-0.1) (3.3)
ST : 206 378 | 493 464 | 351 | 165 17.3
Average low °F (°C) (-83)  (32) | (96) ® | (17) | (-88) (-8.2)
° DO v 27 19 DO
Record low °F (°C) . (-3) (-Ti " .
. 058 0.42 0.25 031 | 060 @ 137 188 110 0.67 0.64 10.81
Precipitation’inches (mm)  (147) l (10.7) | (6.4) l (79) | (152) @ (348) (47.8)  (27.9) (21 10 (1 l (163) | (274.6)
Snowfall inches (cm) ' °, - =y (2;3, (3) e (ltg) < 0 ::’. :
Avg precipitation days (= 0.01 in) 48 36
Avg. snowy days (= 0.1 in) 59 28 0.8 0 0 14 61.8
% humidity | 69.3 | 65.5 y 604 | 562 | 502 566 642 708 688 741 728 | 71.3 65.0

Source: |36137) NOAA (relative humidity 1961-1990)(21119] [38] Weather.com [39)




Latest Washington Caucus Polls UPDATED MARCH 2

& Checkmarks indicate polis TOP CANDIDATE SHARE OF RESPONSE
that meet New York Times || l l l I
methodological standards 0% 10% 15% 20% 25%

Show Polis That Meet Times Standards | Show All Polis

Date Poll Gingrich Paul Romney Santorum Other
Z‘;t: 129. leplikely voters 13% 16% 2%
rab,: 1813 :(l:oplikely voters 15% 8%
Jan.12-16  SurveyusA 7% 19% 26%

168 registerad voters
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President Map Elracesook W TWITTER

Map BigBoard Scenarios @ Exit Polls UPDATED NOV. 29

3320 >N romney 200

59,134 475 votes

62,611,250 votes 270 zt, win

States

v wi
Size of lead

Shift from 2008

TOP CANDIDATE'S DEM. T NENEN REP. E-- IND. |

SHARE OF VOTE 40% 50 60 70 A0% 50 8070 A0%. 50 B0 703

Battlaground siates are caiied by New York Times editors. Other staies are by The Associaied Press



UNITED STATES ECONOMIC ACTIVITY, SPLIT IN HALF

50% 50%
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Cartogram



Dorling and Dorling-like Cartograms

Graduated Symbol Map Demers Cartogram Dorling Cartogram




States sized by number of electoral votes

http://elections.nytimes.com/2012/ratings/electoral-map



http://elections.nytimes.com/2012/ratings/electoral-map

Where 50,000 Guns Recovered in Chicago Came From

The Chicago Police Department traced the origins of about 50,000 guns that it recovered between 2001 and March 2012.
More than half of those guns came from outside the state. Related Article »

Successful gun traces, 2001-2012
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http://www.nytimes.com/interactive/2013/01/29/us/where-50000-guns-in-chicago-came-from.html? r=1&
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OBAMA ROMNEY
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L ELECTORAL VOTES
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M 205StrongObama W64 LeansObama M99 Tossup MO L2ans Romney M 170 Strong Romney TRADITIONAL CARTOGRAM

ELECTORAL VOTES

Each state is sized in proportion
to its number of electoral
votes.
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Dot-Density Map
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Elye New 1Jork Times
Mapping America: Every City, Every Block Find something interesting? Share this view on (E] Twitter or (] Facebook

Browse local data from the Census Bureau's American Community Survey, based on samples from 2005 to 2009. Because these figures are based on View Readers Maps (49)
samples, they are subject to a margin of error, particularly in places with a low population, and are best regarded as estimates.
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By MATTHEW BLOCH, SHAN CARTER and ALAN

http://projects.nytimes.com/census/2010/map

evenly distributed across each Census tract or
imounts are adjusted for inflation.



http://projects.nytimes.com/census/2010/map

Small Multiples
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UNEMPLOYMENT RATE

UNDER PRESIDENT OBAMA
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Gun deaths in Florida

Number of murders committed using firearms
0
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p 11 1]
Florida enacted
its ‘Stand Your

400
Ground’ law
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e
873

1,000 1990s | 2000s [2010s

Source: Florida Department of Law Enforcement
C.Chan 16/02/2014 £ % REUTERS



| ] John Self self - Apr 15

ChristineHHChan Hi, just quick question about this chart from Feb 14:

N graphics.thomsonreuters.com/14/02/US-FLORI... Why invert the y-axis? Seems
counterintuitive!

CQ C\tiu"i:stir‘jec;han X I Following I

jonn_self Thanks for the feedback. | prefer
to show deaths in negative terms (inverted).
it's a preference really, can be shown either
way.

2T GONESLVE
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Gun deaths in Florida

Number of murders committed using firearms
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“Chartjunk”



The interior decoration of graphics generates a lot
of ink that does not tell the viewer anything new.
The purpose of decoration varies — to make the
graphic appear more scientific and precise, to
enliven the display, to give the designer an
opportunity to exercise artistic skills. Regardless of
its cause, it is all non-data-ink or redundant data-
ink, and it is often called chartjunk.

Edward Tufte, 1983
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MONSTROUS COSTS

Total House and Senate
campaign expenditures,
in millions

- Saurce: Ctizens Resedrch Foundation
s TIME Chart by Nage! Mosmes
|
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Men Getting Married in Germany in a Year
Example of bad system : signs of different sizes

Number of men getting married in Germany out of every 10,000 persons 1911.14 @ @ @ @ @
- @ @ @
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A table is nearly always better than a dumb
pie chart; the only worse design than a pie
chart is several of them, for then the viewer is
asked to compare quantities located in spatial
disarray both within and between charts.
Given their low density and failure to order
numbers along a visual dimension, pie charts
should never be used.

Tufte, 1983



There seems to be little objective basis for a
prejudice against the pie based on
considerations of speed or accuracy of
estimation — the pie chart does just as well, if
not better, on simple tasks such as the
estimation of a single proportion or the
comparison of a small number of proportions.

[an Spence, 2005



The simple bar chart does not provide an
integrated representation of the whole, thus
making part-whole estimation more difficult.

Spence, 2005
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“There’s a strand of the data viz
world that argues that everything
could be a bar chart. That’s
possibly true but also possibly a
world without joy.”

Amanda Cox
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OUT OF BALANCE

FEW AREA POLICE FORCES REFLECT THE COMMUNITIES THEY SERVE
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PERCENT BLACK BEL-NOR BELL. NEIGHBORS BERKELEY
Hereis 2 look at 31 municpalities where at least 10 percant of the 46% 20% 73% 3% 81% 55%
papulation is African-American, comparing the percentage of African-

Americans in the communities and their police departments. population police population police population police
BEVERLY HILLS BRECKENRIDGE HILLS CALVERTON PARK CHARLACK EDMUNDSON
96% 64% 32% 8% 41% 0% 35% 20% 26% 9%

population police population police population police population police population police
FLORDELL HILLS FLORISSANT HAZELWOOD MAPLEWOOD
91% 25% 27% 8% 30% 3% 17% 10%
population police population police population police population police
MARYLAND HEIGHTS MOLINE ACRES NORMANDY NORTHWOODS OLIVETTE
12% 1% 92% 79% 71% 14% 94% 59% 24% 9%
population police population police population police population police population police
OVERLAND PAGEDALE PINE LAWN RICHMOND HEIGHTS RIVERVIEW
16% 0% 93% 60% 96% 45% 12% 7% 70% 0%
population police population police population police population police population police
ROCK HILL ST. ANN ST. JOHN ST. LOUIS ST. LOUIS COUNTY
23% 10% 22% 5% 23% 5% 48% 34% 25% 10%
population police population police population police population police population police
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