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Voting Patterns




This Work

Predict aggregate vote outcome from partial results that arrive sequentially

National outcome Regional results During ballot counting

Two Assumptions:

@ Counting is done in parallel *
@ Regions have biases * The running average estimator is noisy

(Demographics, Culture, History, .. (The weighted average of available results)

The results are released sequentially

Exploit the sequential results in @ to correct the bias in @!
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Making Real-Time Predictions




Making Real-Time Predictions




Making Real-Time Predictions




Making Real-Time Predictions




Making Real-Time Predictions




Predictions

Real-Time

Tng

Mak




Making Real-Time Predictions




The World 1s Not Red and Blue

Food Sovereignty Deportation of Criminal Foreigners
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Voting « In favor » = Left-Leaning Voting « In favor » = Right-Leaning




Vote Matrix

Referenda (binary outcome)
Elections (multiple outcomes)
. Fraction of votes
Percentage of « yes »

Votes

Regions

Counties, districts, states, ...



A Wild VOTE Appears!

Votes New Vote

Regions
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Sub-Matrix Factorization

Votes Region embeddings
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Singular Value Decomposition

Vote embeddings
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Embedding of the New Vote

Votes Region embeddings

Vote embeddings
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Singular Value Decomposition Generalized Linear Model
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Predict Missing Entries

Votes Region embeddings
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Experiment: Datasets

Country Type Region # Regions # Votes # Parties Period
Switzerland Binary Municipality 2 196 330 - 1981-2020
UsS Binary State 50 11 - 1976-2016
Germany Categorical State 16 6 5 1990-2009
Germany Categorical District 538 5 5 1990-2005
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Experiment: Swiss

Prediction Task

- Train on 300 votes and 2196 regions
- Test on follwing vote (26 test votes)

- Simulate 100 random reveal orders
- Report averaged MAE and accuracy

Baselines
- Running Average
- Standard Matrix Factorization (ALS)

Our Algorithm
- Gaussian Likelihood (not reported)
- Bernoulli Likelihood

Accuracy [%]

Referenda

Swiss Referenda

= Averaging
= MF

me = SUBSVD-BERNOULLI
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Number of observed municipalities |O)|

With 10 municipalities: MAE is less than 2% and accuracy is more than 95%

The performance of our algorithm will prove to be much better with real data!
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Experiment: German Elections

Prediction Task

- EIes:Uons with 5 pOIItlcaI partlgs . German Election by State ~ German Election by District
- Train on 5 votes (4 votes, for districts) | |

= Averaging
- Test on vote 6 (vote 5) _ - SyESVD-Carrc
- Simulate 100 random reveal orders

- Report MAE and average displacement

Baseline: Running Average

~

S
o

Average Displacement
)
()|

Our Algorithm 5 15 100 0! 107
- GaUSSian L|ke||h00d (nOt reported) Number of observed states |O)| Number of observed districts |O)|
- Categorical Likelihood

: MAE is less than 0.5% (10x better than with 1 state)!

A finer level of granularity provides better performance, even if the number of voters is the same!
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Ideological Space: Swiss Municipalities

We project the municipalities onto the first two singular vectors of the vote space

Basel
Bern
® French Zurich
® German
® Italian
® Romansh
Geneva
. Lausanne
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Ideological Space: Swiss Municipalities

We use t-SNE to visualize to matrix of all municipality embeddings

Coloring by Language Coloring by Canton

French
German
[talian ,
Romansh
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Ideological Space: German Districts

We project the district embeddings onto the first two dimensions of the vote space

Coloring by First Party Coloring by Third Party

= . ‘ Southern
LA

CDU/CSU

® CDU/CSU . ® FDP
® SPD ® Greens

® Left

North-Western



Real-Time Prediction

Actual Swiss Referenda in 2019 and 2020

Item Outcome [%] Prediction [%]} Difference

Tax Reform 66,38 67,90
Weapon Regulation 63,73 63,52

Affordable Houses 42 95 41,57

Ban on Homophobia 63,09 62,94

At 12pm: 13% of the results are available, prediction is 1% off
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Web platform at predikon.ch

| ] | [ & || th J | Non sécurisé — www.predikon.ch ¢ | §23

PREDIKON Search VOTING PATTERNS REMAPPING VOTE RESULTS ~ ABOUT

Amendment to the penal code and the Popular initiative "More affordable Federal decree approving and
military penal code (discrimination and housing" 2020-02-09 implementing the exchange of notes
incitement to hatred because of sexual 43 between Switzerland and the EU
orientation) 2020-02-09 42 N O concerning the adoption of Directive (EU)
s 3(‘) 2017/853 amending the EU arms directive
63 Ve S 39 (Development of the Schengen acquis )
62 %9 RESULT 42.94% 2019-05-19
o - 36 TURNOUT 41.67% -
=3 RESULT 63.09% 64 Ye S
58 TURNOUT 41.68% 63
62
61 RESULT 63.74%
60 TURNOUT 43.88%
Federal Law on tax reform and funding of Popular initiative "Stopping urban sprawl - Amendment to the General Part of Social
the OASI (STAF) 2019-05-19 for a sustainable development of the built Insurance Law (GPSIL) (Legal basis for the
69 environment (initiative against urban surveillance of insured persons) 2018-11-25
Ye S sprawl)" 2019-02-10
* ,’Tf'—w‘“\\ Yes
67 RESULT 66.38% N O
66 TURNOUT 43.74% RESULT 64.72%
RESULT 36.34% TURNOUT 48.38%
TURNOUT 3792%
Popular initiative "Swiss law instead of Popular initiative "For the dignity of Popular initiative “For food sovereignty.
foreign judges (initiative for self- agricultural production animals (initiative Agriculture concerns us all » 2018-09-23
determination)" 2018-11-25 for horned cows)" 2018-11-25
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Web platform at predikon.ch

| O f§l =4 J th | Non sécurisé — www.predikon.ch/vote_results/330 G O |

PREDIKON Search VOTING PATTERNS REMAPPING VOTE RESULTS ~ ABOUT

Amendment to the penal code and the military penal code (discrimination and incitement to hatred because
of sexual orientation)

Vote prediction

I Prediction | Running Average

12:00

Prediction: 62.95
B Running Average: 62.06
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Web platform at predikon.ch

- N =4 ﬂ'l 1 Non sécurisé — www.predikon.ch/patterns ¢ ' NaN

PREDIKON — VOTING PATTERNS REMAPPING VOTE RESULTS ~ ABOUT

Voting Patterns

On the map below, each municipality is shown with a color that represents its voting habits, from 1981 until today. Two municipalities with similar colors
have similar voting habits. Observe for instance the differences between urban centers and rural areas, or between the different linguistic regions.

| Language %]

® Romansh
Bl
©® French e,
' Lausanne ® ltalian o« °®
’ ® German .
Area: 41.37 km?2

Population: 138905
Language: French
Postal Code: 1000-1007
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Explanation

On the right part above, each municipality is shown by a dot. This representation is obtained directly from all the results to national-level issue votes,
using a dimensionality reduction technique. Overall, two municipalities are close to each other in this space if they vote similarly. The axes capture the
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Thank you!

predikon.ch

Data, code, and Python library are on GitHub:

QiD/indy—lab/submatrix—factorization

Connect with me on Twitter! CPEL Or reach out by email!
@VictorKristof indy.epfl.ch victor.kristof@epfl.ch
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