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https://www.flickr.com/photos/bering_land_bridge/16273579095/

Types of geographic data

PoiNts LINes Polygons


https://www.flickr.com/photos/mulad/10451974746/in/photolist-gYe9Hy-gV1gPJ-7gX9mY-qLgVT1-gVB6X9-qMg81g-fXZ8BT-gVEMCK-gVEFXL-gVrNAm-6fKTb3-8uWh6U-8pcU3g-8o4smf-6RnguM-eCteoi-dhypxr-deu6Bh-damQBk-7k5N8i-65ZKbG-dkLWWb-65WW7o-dkLAqG-666i1W-bYTmGW-d2v2q9

Polygons can be reqgular or irregular

flickr: mulad


https://www.flickr.com/photos/mulad/10451974746/in/photolist-gYe9Hy-gV1gPJ-7gX9mY-qLgVT1-gVB6X9-qMg81g-fXZ8BT-gVEMCK-gVEFXL-gVrNAm-6fKTb3-8uWh6U-8pcU3g-8o4smf-6RnguM-eCteoi-dhypxr-deu6Bh-damQBk-7k5N8i-65ZKbG-dkLWWb-65WW7o-dkLAqG-666i1W-bYTmGW-d2v2q9

Bainbridge
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3 Ruston
University Tacoma Election Night Results (Yes vote)
Place
Puyallup
Buckley
South Hill
Fort Lewis

Spanaway
flickr: viriyincy Carbonado

Source: King County Elections



https://www.flickr.com/photos/viriyincy/13988403042/in/photolist-nj7dSN-7m2b-5zw5MQ-8UCreo-axnnhd-an24ax-9EfLhX-fAaYES-7rnv-iGuuTo-iGtTGR-iGvtUs-edPtj8-482zRm-hXL359-Ew8CM3-9F6L4C-drZNsk-9kzFYA-nEhkKH-7Wp2Rk-drdZCY-93V7Tf-nNtgXA-yB85qM-dtahrN-zguDMT-zwVDzb-5VZdKf-zvGoTy-5wKw7m-5BfZdA-y621-rRsi4-2DvmA-5zrNhR-jgpED-9FEhvg-8waRV-5zw5L7-oRDEcs-dhgAuh-7Yeuhj-7YewZ3-9EWQ3h-7FMbCj-5zkEBN-5zksaj-5EfFs9-4qyp68

Modifiable Areal Unit Problem

“The areal units (zonal objects) L -
used in many geographical studies -~ ™"
are arbitrary, modifiable, and QW <
subject to the whims and fancies of -
whoever is doing, or did, the
aggregating”
- Stan Openshaw

flickr: mulad


https://www.flickr.com/photos/mulad/10451974746/in/photolist-gYe9Hy-gV1gPJ-7gX9mY-qLgVT1-gVB6X9-qMg81g-fXZ8BT-gVEMCK-gVEFXL-gVrNAm-6fKTb3-8uWh6U-8pcU3g-8o4smf-6RnguM-eCteoi-dhypxr-deu6Bh-damQBk-7k5N8i-65ZKbG-dkLWWb-65WW7o-dkLAqG-666i1W-bYTmGW-d2v2q9

Exploring Histograms, an essay by Aran Lunzer and Amelia McNamara

What's so hard about histograms?

Histograms are a way to summarize a numeric variable. They use counts to aggregate similar values together and show you the
overall distribution. However, they can be sensitive to parameter choices! We're going to take you step by step through the
considerations with lots of data visualizations. If there's anything you do not understand after reading the essay, you can contact us;
our contact information is at the very end. Comments and suggestions are welcomed!

Visualizing data

When thinking about data, it is often useful to produce visualizations to better understand distributions and relationships between variables. Since
visualizations rely on humans to make and interpret them, they can be fraught with possibilities for misrepresentation, including perceptual issues
and problems with axes.

In this essay, we are focusing on distributions of a single variable. The way you visualize a distribution depends on whether the variable of interest
Is categorical or numeric.

Categorical variables and their distributions

Categorical variables take on only a few specific values. For example, gender is a common The Paintings of Bob Ross

categorical variable, perhaps with categories "male," "female,"” and "gender non-conforming.” Percentage containing each element
At least one tree 8l
To visualize the distribution of one categorical variable, we use what is called a bar chart (or bar . I —
graph). Bar charts show how many items are counted in each of a set of categories. For Coniferous trs =
example, fivethirtyeight created the bar chart at right to show the features of Bob Ross At least one mountain [ :¢
paintings. The categories for painting elements are discrete choices, so Walt Hickey (the author oo =%i5
of the chart) counted how many paintings contained each element and displayed the counts. iy =l
Snow-covered mountain |G -
Lunzer and MclBasarserplihal sissrie Galne. there's not much to decide when drawing a bar chart. An e i i S



http://tinlizzie.org/histograms

Gerrymandering
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wikipedia: Elkanah Tisdale (1771-1835) (often falsely attributed to Gilbert Stuart)[1] - Originally published in the Boston Centinel, 1812.


https://commons.wikimedia.org/w/index.php?curid=6030613

Gerrymandering: Last Week Tonight with John Oliver (HBO)

(GERRYMANDERING
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//bit.Ily/LWT gerrymanderin


http://bit.ly/LWT_gerrymandering

Gerrymandering, explainec

Three different ways to divide 50 people into five districts

1. Perfect 2. Compact,
representation but unfair

60% blue, 3 blue districts, 5 blue districts,
40% red 2 red districts 0 red districts
BLUE WINS BLUE WINS

3. Neither compact
nor fair

2 blue districts,
3 red districts

RED WINS

WASHINGTONPOST.COM/WONKBLOG

hitps://www.washingtonpost.com/news/wonk/wp/2015/03/01/this-is-the-best-explanation-of-gerrymandering-you-will-ever-see

Adapted from Stephen Nass


https://www.washingtonpost.com/news/wonk/wp/2015/03/01/this-is-the-best-explanation-of-gerrymandering-you-will-ever-see

North Carolina’s 12th district
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https://en.wikipedia.org/wiki/North_Carolina%27s_12th_congressional_district

*

JRN

—

- Mow

{
.
ntam™

g

’

Fillmore

Thousand =

1\
L
1%
TOPATOPA ,\‘:__.
MOUNTAINS '
: JI0 m
646 1 ."
£- 2 e SO Rd—
-
{
Simi

/ / :
( 'Qna\ Valley

-
>

L

~'Oaks). | a

“New bury -
W j\ 'I';J“ak':

Park

Foint Mugu
State F‘atk

6m

‘f om
’

Villagd

s

: o Faimaaile K-
o ¥ 1 . ..':j
‘ 05 .
~ ANGELFES. Littlerock
' ' ’ "o ry Pearblossom-H;
Castaic . ¢ bio, Y ;
g -lv.,» Y
l Santa L OS _
) \\ Clarita W ' ANGEL ES
}\'.,.l’ aa Y1 Y y :
' Valencia &
2165 m
Pico 7
:'.1 -"Al m .-"'.-:g'; m y
14974m 1510.m
11 } ' Angeks
905/m National L
2369.n
Fomst < ia
3 D #
L Granada San bopyid |
- HillS Farbnds fo. Sunland 3
. W 3 C o ) 0, .
.,hqt ,/\;4 orth Pacoima ~ % Tujungay
| - ~ X
Northridge North 3::2 Ty g =y
W - T v .z:' - . :rl-:',‘ m
imoike r'"i’ Montrose ) ’ P._,r 0 .
La\Canada “5°"
~ Victory ‘Bivd Burb al]k '_llnt”dr": 'A(," e g
~ Tarzana dge I Siarra 4
T 10 Madre PV >
abas as ! . :
Sherman — ;
Yake ~ Studio Fasadena San Azisa
Marino

California’s 33rd district

S AJ
"
Rosemead /b Ak Jest
—r e COVING
Monterey 3h1ontp
Fark

1 b
Hodaeo 4 .'I.r,

San
Monicd

East- Montebello

SN e

A/ -\
venice

W-Slauson Ay

Maring ' An geles Pico'Rivera

Del Rey \ | | d o ! LN

T~ ~—Inglewoo - Santa Fe
Rlayaidel ‘ SPriNGs ST Ty

- 105
l > SO U . - - - o ' | e
ST l Norwalk LaMirada
4 Yorba

Lawndale

F'arlam ount B“llfl ] \r | o
| owe 3
) Fullerton

Linda

Hermos ¢

Beach ‘ : /
Torrance Siana Hawaiian | Alla
Hill Gardens | Anahei Park
Palos Verdes Estates ~ ' naheim
1 - Orange

Wilminaton

L~ Long Westminster > -—Garden e
= : anta
S Beach 7\ N 5 5 Grove
San Seal 9 Ana\ /
Pedr.:. Beach Warner -'«: Fountain 4
: ‘v’&llé",‘ ‘,_“'

\, 405 \
Huntington.  <0sta Irvine,

Beach  ~Mesa/santa

./ ~ Ana

““LHeights
Corona del )
Mar .y sthl Cove

.::' 'l’ '.)t!.]l‘ S

California US District 33

“Medford,

San Franc n

f. i ':1
San J ?’3‘0 5
- y/

Wy oL
-u-\.v'_ "f"'" —
-
Jox
1

CALIEQ R\NiA 7’{

»
d
/

’
A,

T
\"‘ 4 \\,(__J,-w"’Fbenn ’ | n ‘
W ‘Death va

9 Natlonal

5

X

US Congressional districts since 2013
Source: http://nationalatlas.gov, 1 Million Scale project.

Mo;a-
' National & i
Preserve k\

' \\
o ) ,Jo.,hua Tree
et 3 Natiohal |

Park-

Mexicali ™

Tijuana L 0.0m)




UND 3%

mPOP. 1,084,202 |

SUBNIT

EOR
APPROVA

UND 1%

POP. 231,095

Pop: 12001

DEM: 50% UND 3%

REP: 50% :
UND: 0% pop.639,152';/ '

MISSION GOAL

»
. 9 . .
" y . p
. . » » » » - »
. »
) - 4
»
4 .
»
.
4
- :
~
» ( -
- Bt 1 4
= L
¢ |
|
. - \
. |
» ] 1
- l
, | |

BT AT ECRRDANS | TERRAIN [ FRTR FS

//redistrictin


http://redistrictinggame.org/

http://kevinhayeswilson.com/redraw/

Instructions

How few counties can you
move to make Hillary Clinton
win the 2016 election?

Choose a county (or several)
to move to a new state. Then
click the Move button and the
state you want to move your
counties to.

We'll automatically recompute
the number of electoral votes
the state would get with their
new counties, and update the
electoral vote. However, we
don't account for Maine and
Nebraska's splitting of votes
by congressional district.

Weep at how arbitrary our
electoral system is.

Move

Hide Counties

Share

Year: 2016 +


http://kevinhayeswilson.com/redraw/

Gerrymandering school districts
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. Data from research by Tomas E. Monarrez, an economics PhD candidate at the University of California, Berkeley
https://www.vox.com/2018/1/8/16822374/school-segregation-gerrymander-map



https://www.vox.com/2018/1/8/16822374/school-segregation-gerrymander-map

Do the border for St. Paul Public School District make
schools more integrated than the underlying

neighborhoods?
If everyone goes to the nearest school, the neighborhood segregation is just recreated.
If assigned nWst school
() A school zone (size represents population)

Minoritiy percent in each school attendance zone

Minority percent in each "neighborhood"

https://www.vox.com/2018/1/8/16822374/school-segregation-gerrymander-map =



https://www.vox.com/2018/1/8/16822374/school-segregation-gerrymander-map

Misalignment between Flint ZIP Codes and City of Flint
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[ Other Municipalities
http://theconversation.com/how-zip-codes-nearly-masked-the-lead-problem-in-flint-65626



http://theconversation.com/how-zip-codes-nearly-masked-the-lead-problem-in-flint-65626

Change of support methods

- Point data

up-scaling down-scaling

side-scaling

Polygon data - Polygon data

flickr: mulad


https://www.flickr.com/photos/mulad/10451974746/in/photolist-gYe9Hy-gV1gPJ-7gX9mY-qLgVT1-gVB6X9-qMg81g-fXZ8BT-gVEMCK-gVEFXL-gVrNAm-6fKTb3-8uWh6U-8pcU3g-8o4smf-6RnguM-eCteoi-dhypxr-deu6Bh-damQBk-7k5N8i-65ZKbG-dkLWWb-65WW7o-dkLAqG-666i1W-bYTmGW-d2v2q9

Working with the sf and mapview packages

Flint_zipcode["percentovers™]
1.600 - 2.283

2.283 - 2.967
2.967 - 3.630
3.650 - 4.333
4.333 - 5.017
2.017 - 5.700
NA

<<< ||_+

surton

SLINT \
ol |

<l
e

Joint work with students Eva Gjekmarkaj, Junzhou Liu, Yvonne Niyonzima, Carolyn Stephen, Zixian Li. Exploring MAUP using Flint water data




Flint’s Water Crisis Started
5 Years Ago. It's Not Qver.

Pipes are now being replaced and officials say the water is
safe, but residents still worry, drink bottled water and doubt
their elected leaders.

e |

Rick Hayood loaded bottles of water into a resident’s car in Flint, Mich., in October. Five years after the
city’s water crisis, suspicions remain high. Brittany Greeson for The New York Times

2 9 0

By Mitch Smith, Julie Bosman and Monica Davey

April 25, 2019 f v » D

On April 25, 2014, a group of smiling officials in Flint, Mich., stood in
front of television cameras, held their glasses aloft and toasted the
switch to the city’s new water source, the Flint River.

“Here’s to Flint!” Dayne Walling, the mayor, said, taking a gulp of river

https://www.nytimes.com/2019/04/25/us/flint-water-crisis.html water



https://www.nytimes.com/2019/04/25/us/flint-water-crisis.html

Sampling distributions
Statisticians often talk about p-values,
which are how likely a particular |
outcome would be, if the null hypothesis
were frue.

- If this drug really had no effect on
cancer, how likely would It be to see this
much improvement just by chance?

- |t there was no correlation between

iIncome and test scores, how likely |

would it be to see this strong of a i ;i i

relationship just by chance? i
.3388388338888888s8s

- It we flipped a coin 100 times, how
Ikely would It be to get more than 60
heads?




Wendy K Tam Cho

- Algorithms can foster a more democratic society
http://bit.ly/AlgorithmsCho Nature, June 2018.

1,500,000~

1,000,000~

500,000~

0-

- Toward a talismanic redistricting tool: A computational method for

identifying ext
nttp://bit.ly/Tali

reme redistrictl
iIsmanicMaps

ng plans. Cho and Yan Liu
—lection

- Technology-e
http://bit.ly/Tec

NFlips So

nabled coil

uthern California Law Review

aw Journal 15(4),

2010.

N flips for judging partisan gerrymandering.

Partisan Effcct of 3+ Million
Simulated Non-Partisan Maps

for the State of Ohio |

0 4 5 6 7 8 9 10111213 14 15 16
Republican Seats

From lechnology-enabled coin tlips for
judging partisan gerrymandering.

Actual
Ohio map

Postscript 93, 2019.


http://bit.ly/AlgorithmsCho
http://bit.ly/TalismanicMaps
http://bit.ly/TechFlips

(Slip Opinion) OCTOBER TERM, 2018 1

Syllabus

NOTE: Where 1t 1s feasible, a syllabus (headnote) will be released, as 1s
being done in connection with this case, at the time the opinion is issued.
The syllabus constitutes no part of the opinion of the Court but has been

prepared by the Reporter of Decisions for the convenience of the reader.
See United States v. Detroit Timber & Lumber Co., 200 U. S. 321, 337.

SUPREME COURT OF THE UNITED STATES

Syllabus

RUCHO ET AL. v. COMMON CAUSE ET AL.

APPEAL FROM THE UNITED STATES DISTRICT COURT FOR THE
MIDDLE DISTRICT OF NORTH CAROLINA

No. 18-422. Argued March 26, 2019—Decided June 27, 2019*

Voters and other plaintiffs in North Carolina and Maryland filed suits
challenging their States’ congressional districting maps as unconsti-
tutional partisan gerrymanders. The North Carolina plaintiffs
claimed that the State’s districting plan discriminated against Demo-
crats, while the Maryland plaintiffs claimed that their State’s plan
discriminated against Republicans. The plaintiffs alleged violations
of the First Amendment, the Equal Protection Clause of the Four-
teenth Amendment, the Elections Clause, and Article I, §2. The Dis-
trict Courts 1n both cases ruled 1n favor of the plaintiffs, and the de-
fendants appealed directly to this Court.

Held: Partisan gerrymandering claims present political questions be-
yond the reach of the federal courts. Pp. 6-34.

(a) In these cases, the Court 1s asked to decide an 1important ques-
tion of constitutional law. Before it does so. the Court “must find that
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https://www.flickr.com/photos/bering_land_bridge/16273579095/

