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IMPORTANGE OF SWING STATES

e Swing States: states that can be won by

either the Democratic or Republican
presidential candidate

e Electoral college system gives a set number

of votes to each state based on population

numbers
. . . . 12 NH 4
e Presidential candidate must win 270 , 3 s e
| t | t s 3 : - 16 2029 \:::A“u
6 CcT7
electoral votes e 56 ronte
e Presidential election depends on the votes n o, 7 u 1

of several key swing states s 25



SITUATION OBJECTIVES

e Historic 2020 Electionin e |dentify key swing states

unprecedented times e Create a prediction model
based on the influence of

COVID-19 and the economy

e \alidate the prediction model
with actual election results




CREATING THE PREDICTION MODEL

e Identify Swing State’s using Swing State Index

2016-2012

(2016% - 2012%) * (2020% - 2016%) * 10,000 State 2020 Votes 2016 Result 2012 Result Composite
Oregon 7 -10.98% -12.08% -11.20%
. . ] . New Mexico 5 -8.22% -10.15% -8.61%
e Derive 2016-2012 Composite Win Margin for Colorado 9 -4.91% -5.36% -5.00%
swing states Virginia 13 -5.32% -3.88% -5.03%
Neveda 6 -2.42% -6.68% -3.27%
Minnesota 10 -1.52% -7.69% -2.75%
[(2016% * 4) + (2012%)]/5 Michigan 16 0.23% -9.50% 1.72%
New Hampshire 4 -0.37% -5.58% -1.41%
o Twice the weight for 2016 due to time Pewn':scﬁ';::]a £ s aid eldi
domain Florida 29 1.20% -0.88% 0.78%
o  Another twice the weight for 2016 for N”Z*:é:;g“"a :-;5 ggg; g-g‘g 3-2‘1‘:
Trump (2016 President) over Biden Ohio 18 8.13% 2.98% 5.91%
(2012 Vice President) lowa 6 9.41% -5.81% 6.37%
2016/2012 Ratio = 41 Georgia 16 5.09% 7.82% 5.64%

Column Name — Column Properties — Formula




CREATING THE PREDICTION MODEL

e |dentify factors unique to 2020

States 2020 Predicted

Result

o COVID-19 and economy lowa
Ohio
e Apply Z-Standardize Transformation to avoid sampling ‘ rgia
mean and variance bias: North Carolina
o Infected cases {AMIQ
o Deaths Florida
o Unemployment increase ‘Wisconsin
Pennsylvania
e Derive Z-COVID Index Michigan
'New Hampshire
(Z-Infected) + (Z-Deaths) + (Z-Unemployment)/ 3 iMinngsgta
Nevada
e Calculate 2020 Predicted Result Colorado
| virginia

(2016-2012 Composite Win Margin) - [(Z-COVID) * 0.0518]

T,

New Mexico

Column Name — Column Properties — Formula



VALIDATING THE PREDICTION MODEL

Validate whether the factors COVID-19 and unemployment were able to predict election result
Media (before the election) had predicted Trump will lose 3-5% of votes from 2016

Compare the predicted results with the 2020 actual using regression test and paired t-test
Conduct a 1-proportion hypothesis test to test predicted results accuracy

States

Towa

- Ohio
Georgia
North

 Carolina

 Arizona
Florida

‘ Wisconsin
Pennsylvania
Michigan
New
Hampshire

Nevada
Colorado
'~ Virginia
New Mexico

Minnesota |

Electoral
Votes

2012
Actual
-5.8%
-3.0%
7.8%

2016
Actual
9.4%
8.1%
5.1%

9.0% _
-0.9%

-6.9%
-5.4% _

-9.5% [NN0R29%N

= 0,
56% .
1.5%
-2.4%
-4.9%
-5.3%

7.7%
-6.7%
-5.4%
-3.9%
-10.2%

-82%

2020
Actual
8.2%
8.2%
-0.3%

0% -0.5%
5.4%
71%

-0.7%
6.5%

5.9%
7.6%
-0.2%
7.0%

7.9%
34% 2.9%
A3 2%
1.0% -82% -8.7%
27% -107% -11.2%
17%  -2.2%

72%
-6.1%

-1.6%
-13.0%  -4.7%
-3.5%

)
-10.6% @ -3.9%

-0.3%

1.1%
-6.6%
-5.2%
-4.0%
-4.4%

-1%

4.9%
6.6%
-1.2%
6%

7.4%
2.4%
1.6%
-9.2%
-11.7%
-2.7%

0.6%
-7.1%
-5.7%
-4.5%
-4.9%

-2%

S

-3%

LA 8¢




(O Bivariate Fit of 2020 Actual By 2016 Actual
5.00%

0.00% -

e 2012 actual vs. 2020 actual
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O R2: 0.8 -10.00%
o Slope:1.17 p— |
e 2020 predicted vs. 2020 actual (<.05) R

o R2:0.3 *Bivariate Fit of 2020 Actual By 2020 Predicted

o Slope: 0.58
e 2016 election results are the most
correlated with the 2020 election results,
despite having declared a different
winner -10.00% -
o R2 higher, slope closerto1l

5.00%

0.00%

2020 Actual

-5.00%

-15.00% ! : : ‘
-10.00% -5.00% 0.00% 500%  10.00%
2020 Predicted

- Analyze — FitY by X




PAIRED T-TEST

° ' - ?
Why Pai re.d T-Test: o Difference: 2020 Actual-2016 Actual
o Election results were compared within 0.10

the same state at different times
e 2012 actual vs. 2020 actual

2020 predicted vs. 2020 actual
2012 actual and 2020 predicted are similar to
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the 2020 actual
o Both results had declared same party as
. -0. -0.05 0.00
the winner Mean: (2020 Actual+2016 Actual)/2
o Shows that correlation between 2020 S L I
predicted and 2020 actual was not Mean Difference 0.0265 Prob > Il [
strong enough to find difference in paired | e R

N 15
Correlation 0.89948

t-test

Analyze — Matched Pairs



1-PROPORTION HYPOTHESIS TEST

Unlike regression test and paired t-test, this test tests the
results based on the states, not the election result percent
in each state

2020 predicted vs. 2020 actual

Used to check whether model is 90% accurate

Alt. Hypothesis - Model accuracy is more than 90%
accurate

Result: Failed to reject null hypothesis at 95% confidence Number of Successes
Sample Size
Sample Proportion

Summary Statistics

Choose Type of Alternative Hypothesis
Population proportion is not equal to hypothesized proportion (two-tailed)
Population proportion is less than hypothesized proportion (one-tailed)

® Population proportion is greater than hypothesized proportion (one-tailed)

Test Results

Result Value
z-score -1.291
z Critical Value(s) 1.6449
Observed Significance (p-value) 0.9016

Test Inputs

Hypothesized Proportion |0.9
Significance Level (alpha) |0.05

Help — Calculators — Hypothesis Test for One Proportion



GUNGLUSIUNS

Regression Test showed significant relationship between 2016 actual vs. 2020 actual and
2020 predicted vs. 2020 actual

Paired T-Test showed significant differences between 2016 actual vs. 2020 actual
1-Proportion Hypothesis Test failed to reject null hypothesis

3 states were not predicted correctly: Arizona, Wisconsin, and Minnesota

COVID-19 and Unemployment rates ratio may not have applied for all states

2012 actual 2016 actual 2020 predicted

Regression Test not significant

Paired T-Test not significant 374V not significant

1-Proportion Test  [Sy[/4:% not significant




QUESTIONS GOALS

e \Which events and factors
influenced these swing states
to vote the way they did?

e How much more or less did
voters care about COVID-19
than the economy?

e Study 15 key swing states’
voting patterns by linking
statistical clustering methods

to political events

e Adjust the Z-Ratio with new
e ratios to better understand
e (Can we use statistical tools to the importance of COVID-19

link pollitical events with and the economy in voting
voting patterns? behavior




SWING STATE INDEX

Swing State Index

(2016%-2012%)(2020%-2016%)*10,000

Larger the magnitude and more negative the swing

index = more “swing”

States Electoral Votes = 2012 (Actual)
Towa 6
Ohio 18

Georgia 16
North 15

Carolina

Arizona 11

Florida 29

Wisconsin 10
Pennsylvania 20
Michigan 16
New 4
Hampshire
Minnesota 10
Nevada 6
Colorado 9
Virginia 13
New Mexico 5

2016 (Actual) 2020 (Actual)

Swing Index

1.4

0.14

2.31
-0.55

2.92
1.27

-1.13

-1.12
-4.56

-1.42

-3.50

0.21

-0.33
0.76

-0.23
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HIERARCHICAL GLUSTERING

Swing State Index reveals voting patterns
from past 3 elections, it does not describe
the key events
Hierarchical clustering grouped the swing
states into 4 clusters based on their Swing
State Index result
“Bottom-up” approach where every state
has its own cluster and then is merged
with other states, moving it up the
hierarchy

o lowaand Ohioinred in same cluster

lowa

Ohio

Georgia
Arizona

North Carolina
Florida
Wisconsin
Pennsylvania
Michigan
Nevada

New Hampshire
Minnesota
Colorado
Virginia

New Mexico
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Analyze — Clustering — Hierarchical Clustering




‘
FOUR CLUSTERS N

e First cluster: lowa & Ohio ok K h
o Voted “blue” in 2012, “red” in 2016 “b m N
and 2020
%

e Seccond Cluster: Georgia, Arizona, North

Carolina, & Florida lowa —
B ' “bl ” “ dd ) OhIO —
o ecoming “bluer” or “redder ,except  Georgia
North Carolina ﬁln?hn?: ; =
. . . . O arolina
e Third Cluster: Wisconsin, Pennsylvania, Florida i
Michigan, Nevada, New Hampshire, & Wisconsin |
. Pennsylvania
Minnesota foheHiican
o Mostinconsistent swing states (all Hevag‘a .
. . . . ew mampsnire
with negative swing index, except oty L
Nevada Colorado
) _ D Virginia =
Fourth Cluster: Colorado, Virginia, & New i i e o

Mexico
o Relatively “blue”

Analyze — Clustering — Hierarchical Clustering



GLUSTERING JOIN HISTORY ===
Clusters

|dentifies top pairs of states (which two 13
states most “similar”) ﬁ

e Firsttwo pairs Wisconsin/Pennsylvania 10
and Georgia/Arizona 2

o Part of clusters that had states that 7
switched from “red” to “blue” in the g

2020 election 4

Distance
0.194112187
0.302497298
0.305005698
0.394441634
0.446849363
0.527686265
0.553445115
0.577730743
0.951416439
1.096840607
1.505588474

Leader
Wisconsin
Georgia

Joiner
Pennsylvania
Arizona

New Hampshire Minnesota

lowa

Colorado
Michigan
North Carolina
Wisconsin
Colorado
Wisconsin
Georgia

Ohio

Virginia

Nevada

Florida
Michigan

New Mexico
New Hampshire
North Carolina

o Wisconsin/Pennsylvania -
economic, health, and
environmental reasons

o Georgia/Arizona - issues regarding
civil rights and racial movements

e Study these pairs to understand which
events in 2020 may have most affected
their clusters’ voting patterns

Analyze — Clusterij




Z-RATIO

e Previously, we had attempted to predict
the 2020 election result using a Z-Ratio
e /-Ratio represents two key topics voters
cast their ballot on: COVID-19 and the
economy
e However, each state was assumed to
have the same Z-Ratio
o Twice the weight was given to
COVID-19
o Resulting ratio was 2:1 for all
e Each state has a unique situation




ADJUSTING Z-RATIO

< =

™ 2020 Predicted
) 2020 Result States  2016-2012AVG Z-Infected 2Z-Death Z-Unemployment 2-COVID  Z-RATIO  Ratio Variable 2 (ratio) 2012 Result 2016 Resuit
. H H H 1 8.2% lowa 6.36% 047 127 -0.41 087 1 5.2% 5.8% 9.4%
e Ratio Variable will determine the > baom 2 o o | ame e e
3 0.3% Georgia 5.64% 021 1.68 038 1.03 1 03% 7.8% 5.1%
4 1.3% North Carolina 3.36% -0.85 -0.47 093 -0.70 1 7.0% 2.0% 3.7%
. . 5 0.3% Arizona 4.60% -0.68 074 082 078 1 8.6% 2.0% 35%
rat I O fo r t h e | m O r‘ta n Ce Of 't h e 6 3.3% Florida 0.78% -0.44 -0.36 -0.43 -0.40 1 2.8% -0.9% 1.2%
7 -0.7% Wisconsin 0.74% -1.09 054 094 074 1 31% 6.9% 0.8%
8 Pennsylvania -0.68 1.36 059 098 1 5.6% 5.4% 0.7%
9 Michigan 1.21 1.50 1.72 1.61 1 -10.1% 05% 0.2%
Z V | D Z | t 10 New Hampshire -1.32 0.60 -0.84 0.12 1 0.8% 5.6% 0.4%
- a n - n e I I I p Oyl I I e n 1 Minnesota 1.39 -0.65 0.17 -0.24 il -1.5% 17% -1.5%
12 Nevada -0.56 1.37 0.45 0.46 i 5.6% 7% 2.4%
. . . 13 Colorado -0.79 -1.19 0.04 062 1 -1.8% 5.4% -4.9%
14 Virginia -0.09 -0.81 0.07 -0.44 1 27% 3.9% 5.3%
e Once adjusted, Z-Ratio is L i m———
’ 16 lowa 1.27 -0.41 087 -0.29 01 7.9% 5.8% 9.4%
17 Ohio 0.80 -0.45 017 -0.39 01 7.9% -3.0% 8.1%
H H H 18 Georgia 021 1.68 0.38 1.56 0.1 -2.5% 7.8% 51%
implemented into the adjusted i o Gae ot " G
20 Arizona -0.68 0.74 -0.82 0.75 01 85% 9.0% 3.5%
21 Florida -0.44 -0.36 0.43 -0.37 01 27% 0.9% 1.2%
. 2 Wisconsin -1.09 054 094 058 01 22% 6.9% 0.8%
2 O 2 O re d I Cte d reS u | t 23 Pennsylvania -0.68 1.36 0.59 1.29 0.1 7.2% -5.4% 0.7%
24 Michigan 1.21 1.50 1.72 1.52 01 9.6% 9.5% 02%
25 New Hampshire -1.32 060 -0.84 0.47 01 3.9% 5.6% 0.4%
. . 2 Minnesota 1.39 -0.65 017 058 01 02% 7% 15%
. T h e a dJ u Ste d 2 O 2 O p red I Cte d res u |t 27 Nevada -0.56 1.7 0.45 1.20 01 95% 7% 2.4%
28 Colorado -0.79 -1.19 0.04 -1.09 01 0.6% 5.4% -4.9%
29 Virginia -0.09 -0.81 0.07 0.74 01 -12% 3.9% 5.3%
30 New Mexico 1.62 -0.88 063 074 01 -48%  -102% 82%
H H 31 lowa 1.27 -0.41 087 0.02 05 6.3% 5.8% 9.4%
IS CO | I I pa re aga I nS e 32 Ohio 0.80 -0.45 017 024 05 71% 3.0% 8.1%
33 Georgia 021 1.68 038 1.25 05 0.8% 7.8% 5.1%
34 North Carolina -0.85 047 093 062 05 6.6% 2.0% 3.7%
. . 35 Arizona -0.68 074 -0.82 077 05 8.6% 2.0% 35%
a Ct u a I res u | t to d ete r m I n e W h I C h 36 Florida -0.44 -0.36 -0.43 -0.38 05 2.8% 0.9% 12%
37 Wisconsin -1.09 054 094 -0.67 05 2.8% 6.9% 0.8%
38 Pennsylvania -0.68 1.36 059 1.10 05 2% 5.4% 0.7%
. . y 39 Michigan 1.21 1.50 1.72 1.57 05 0.9% 05% 02%
r at Te) b e St ex I ains t h e St ate S P New Hampshire B o o8 ot 05 1% se%  04%
1 Minnesota 1.39 -0.65 017 -0.38 05 0.8% 77% -15%
42 Nevada 056 1.37 045 076 05 7.2% 7% 2.4%
. . 43 Colorado -0.79 -1.19 0.04 -0.81 05 0.8% 5.4% -4.9%
44 Virginia -0.09 -0.81 0.07 -0.56 05 2.1% 3.9% 5.3%
S Itu at I O n 45 New Mexico 1.62 -0.88 0.63 -0.38 05 6.6%  -10.2% -8.2%

Column Name — Column Properties — Formula



GEORGIA

e (eorgiais a state that stood out in 2020
o First state to reopen business in April
o President Trump had an eye on
Georgia’s votes and attempted to
overturn results several times
e (eorgia’s actual result: -0.3%
Ratio of 3:4 was closest: -0.2%
Indicates that economy was more
Important

0.0% -

Georgia Actual

2020 Predicted (ratio)

T T L T T T
4 6 8 10
Ratio Variable

o
N

Graph — Graph Builder



CONCLUSIONS

e Using Hierarchical Clustering

o Insecond cluster, Arizona and Georgia were mostly affected
by issues regarding civil rights

o In third cluster, Pennsylvania and Wisconsin voted for Biden
due to economic, health, and environmental reasons.

o  Worsening COVID-19 situation, racial movements like Black
Lives Matter, and increasing dissatisfaction towards Trump’s
policies (mostly healthcare-related) caused the switch from
red to blue in a large number of swing states

e Adjusting Z-Ratio

o In Georgia, 3:4 matched best suggesting economy was a
more important to voters compared to COVID-19

o Makes sense because Georgia was the first state to reopen
business in April
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