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G
ov. E

lbridge G
erry + S

alam
ander = G

errym
ander

●
1812 by the B

oston G
azette 

●
G

ov. E
lbridge G

erry re-drew
 

M
assachusetts

●
Favours D

em
ocrat-R

epublicans 
over Federalist party.

●
D

istrict resem
bled S

alam
ander 

●
P

rocess existed since 1705

C
artoon of S

outh E
ssex



Federalist
D

em
ocrat-

R
epublicans

1812
S

tate-W
ide

51%
49%

1812 S
eats W

on
11

29
S

upport in 
W

inning D
istricts

71%
56%

1813 S
tate-W

ide
56%

44%
1813 S

eats W
on

29
11

Gerry’s Boys



This paper applies these m
ethods to district seat results betw

een 1812 - 2010

[

]



V
iolates S

pirit of C
onstitution

“P
acking voters into districts based on their partisan affiliation [infringes upon] the 

right to public self-expression, or freedom
 of speech. “

+ “chilling of partisan choice [infringes upon] freedom
 of association.

= discrim
ination.

●
G

M
 is judiciable since 1986 w

ith D
avis and B

andem
er

●
B

ut there hasn’t been a w
ay to prove in court that G

errym
andering has 

occurred. (E
xcept in V

ieth vs. Jubelierer S
uprem

e C
ourt case 2004, show

ed 
G

M
 unconstitutional)



E
asier than ever to gerrym

ander because:
●

the B
ig S

ort
○

S
im

ilar geographic region <=> S
im

ilar politics
○

U
rban C

oncentration
●

m
ore detailed data

○
G

ood census data
●

com
puter-based districting

○
P

oliticians don’t have to do the m
ath

○
P

retty optim
al

●
single-party rule
○

P
arty in pow

er m
akes the choices

●
X

-trem
e B

ipartisanship



D
ave’s R

edistricting A
pp

S
oftw

are exists to gerrym
ander based 

on your input param
eters, w

ith real 
census data. 

For all states but A
laska

This is an exam
ple D

em
. 

G
errym

ander (8 - 0)

O
nly w

orks w
ith Internet Explorer 

(D
ave is a M

icrosoft guy)

http:// sw
ing state project .com

/



(1) be based on the general concept of partisan sym
m

etry

(2) N
O

T lazily use geographic boundaries or districting procedures

(3) N
O

T use election results for offices other than the ones that are in dispute

(4) can clearly state w
ithout case-specific or m

athem
atics-intensive assum

ptions, 
to allow

 courts to instruct experts on how
 and w

here to apply m
ore detailed 

m
athem

atical or other analysis. 

P
roposed M

inim
um

 Q
ualities for a S

tandard to A
void 

C
rassly A

nti-M
ajoritarian O

utcom
es



D
istricts M

U
S

T be draw
n for m

inority groups, w
here they w

ill dom
inate the vote. 

G
uarantees m

inority voices are not suppressed

The fraction of such districts does not exceed fraction of m
inority population

O
ther criteria include i.e. com

pactness

M
ajority-M

inority D
istricts &

 G
ingles criteria



P
acking (B

efore)
M

ajority
M

inority



P
acking (A

fter)
M

ajority
M

inority



C
racking (B

efore)
M

ajority
M

inority



C
racking (A

fter)
M

ajority
M

inority





FA
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U
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R
esults

●
N

on proportional representation
●

M
aryland is one of w

orst in nation
●

M
aryland is gerrym

andered, result of paper.
●

M
aryland 1973 - 82



R
esults

●
N

on proportional representation
●

M
aryland is one of w

orst in nation
●

M
aryland is gerrym

andered, result of paper.
●

M
aryland 2013 - today



A
rizona is not 

gerrym
andered.

...by statistical review

E
ven though the LE

S
S

 
P

O
P

U
LA

R
 party held m

ore 
seats (2012)



C
ourt R

equest
1986 -- S

uprem
e C

ourt:
“ a test for gerrym

andering should dem
onstrate both intents and effects”

●
“(1) intent—

an established purpose to create a legislative districting m
ap to 

disem
pow

er the voters of one party; and 
●

(2) effect—
proof that an election based on the contested districting schem

e 
led to a distorted outcom

e”



S
pirit of the Three S

tatistical Tests 
 (1) C

om
pare num

ber of seats w
on vs. district expectations                                       

-- W
ITH
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O

M
PU

TER
 SIM

U
LA

TIO
N



 (1) C
om

pare num
ber of seats w

on vs. district expectations                                       
-- W

ITH
 C

O
M

PU
TER

 SIM
U

LA
TIO

N

(2) a discrepancy in w
inning vote m

argins betw
een the tw

o parties                             
-- W

ITH
 SIM

PLE STA
TISTIC

S, T-Test

A
re D

em
. districts w

ins consistently close 

but R
ep. districts w

on by landslides?

S
pirit of the Three S

tatistical Tests 



 (1) C
om

pare num
ber of seats w

on vs. district expectations                                       
-- W

ITH
 C

O
M

PU
TER

 SIM
U

LA
TIO

N

(2) a discrepancy in w
inning vote m

argins betw
een the tw

o parties                             
-- W

ITH
 SIM

PLE STA
TISTIC

S

(3) the construction of reliable w
ins for the party in charge of redistricting, as 

m
easured by either the difference betw

een m
ean and m

edian vote share, or an 
unusually even distribution of votes across districts.                                                 
-- W

ITH
 SIM

PLE STA
TISTIC

S

S
pirit of the Three S

tatistical Tests 



C
om

pare: outcom
e of an election after redistricting and sim

ulated seats/votes 
curve. D

oes that outcom
e favor the redistricting party?

For a state containing N
 districts, calculate the difference betw

een the actual seats 
and the sim

ulated expected num
ber and divide by the standard deviation to obtain 

the difference, D
elta

Test 1: E
xcess S

eats Test -- A
nalysis of E

ffects

SIM
U

LA
TIO

N
 

PO
PU

LA
TIO

N

( SEA
TS

A
C

TU
A

L  - SEA
TS

SIM
U

LA
TED )

σ

(18 - 10)

0.5*√20
= 3.577        T Score 
(0.001005    P Value)



x = y

D
ys- bad, abnorm

al
D

is- reversal/negation

C
urve based on 95%

 
probable range over 
sim

ulation results 

/Zone of C
hance

95%
 range



C
om

pare the proportion of votes in the districts that D
em

ocrats w
in, w

ith 
proportion in R

epublican w
ins. 

In G
M

, the opposition party w
ins landslide victories in few

 districts, but incum
bents 

narrow
ly w

in in m
any .

U
se grouped t-test

Test 2: Lopsided O
utcom

es Test - A
nalysis of Intents



G
M

ing offers secure w
ins for the incum

bents w
ith narrow

, but reliable victories.

S
tate’s partisan vote: 

Test 3: R
eliable W

ins Test - A
nalysis of Intents 

C
losely divided state, 

reliable w
ins occur w

hen the 
average and m

edian vote 
differ from

 one another. 

(m
ean - m

edian)
σ

 



G
M

ing offers secure w
ins for the incum

bents w
ith narrow

, but reliable victories.

S
tate’s partisan vote: 

Test 3: R
eliable W

ins Test - A
nalysis of Intents 

C
losely divided state, 

reliable w
ins occur w

hen the 
average and m

edian vote 
differ from

 one another. 

O
ne party dom

inated state, 
reliable w

ins occur w
hen that 

party’s strength is spread 
highly evenly across districts. 

C
om

pare σ
 of W

inner’s districts in state vs. out of state/nationw
ide

+
C

hi-squared test



TEST 1
TEST 2

TEST 3



●
D

on’t use any m
aps

●
“can be applied independently of evaluation of intent”

●
can be used separately or com

bined to reduce false positives and negatives
●

C
om

binable w
ith other (geographic) state-m

andated requirem
ents

3 Tests but 4 G
ood Things






