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Different countries different 
costumes 
 
True also for elections 

 

Elections, even different within a country 

 

Focus: Local elections in Hesse 
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Local elections in Hesse 
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Example: Two parties, 7 seats => max. 7 votes! 

35” / 90 cm 

27.5 “ 

   / 

70 cm 

Party A  

1 Melanie Volkamer 

2 Jurlind Budurushi 

3 Arne Padmos 

Party B 

5 Maina Olembo 

6 Stephan Neumann 

7 Oksana Kulyk 



EasyVote: electronically support 
local elections in Hesse 

Vote casting: 
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EasyVote: electronically support 
local elections in Hesse 

Tallying: 
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Content and Goals 

Casting a valid/invalid votes 

 

Altering QR-Codes 

 

Goals: Conduct corresponding user studies 
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Casting valid/invalid votes 



Methodology 

1. Informal voting rules 

2. Identify variables 

3. Identify variable domain 

4. Cartesian product 

5. Identify valid / invalid cases 

6. Logic optimization       
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Valid ballots (1) 
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X:= Votes cast 

to candidates 

Distribution 

[0:=no list; 

1:=one list; 

2:=diff. lists ] 

Selected party 

header 

[0:= no; 1:=yes; 

2:= more than 

one] 

Votes assigned 

automatically 

[71-X; 0] 

 

X = 0 0 1 71 



Valid ballots (2) 
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X:= Votes cast 

to candidates 

Distribution 

[0:=no list; 

1:=one list; 

2:=diff. lists ] 

Selected party 

header 

[0:= no; 1:=yes; 

2:= more than 

one] 

Votes assigned 

automatically 

[71-X; 0] 

0< X <71 1 0 0 

2 0 0 

1 1 71 – X 

1 2 0 

2 1 71 – X 

2 2 0 



Valid ballots (3) 
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X:= Votes cast 

to candidates 

Distribution 

[0:=no list; 

1:=one list; 

2:=diff. lists ] 

Selected party 

header 

[0:= no; 1:=yes; 

2:= more than 

one] 

Votes assigned 

automatically 

[71-X; 0] 

X = 71 1 0 0 

2 0 0 

1 1 0 

1 2 0 

2 1 0 

2 2 0 



Valid ballots (4) 
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X:= Votes cast 

to candidates 

Distribution 

[0:=no list; 

1:=one list; 

2:=diff. lists ] 

Selected party 

header 

[0:= no; 1:=yes; 

2:= more than 

one] 

Votes assigned 

automatically 

[71-X; 0] 

X > 71 1 0 0 

1 1 0 

1 2 0 



Invalid ballots (1) 
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X:= Votes cast 

to candidates 

Distribution 

[0:=no list; 

1:=one list; 

2:=diff. lists ] 

Selected party 

header 

[0:= no; 1:=yes; 

2:= more than 

one] 

Votes assigned 

automatically 

[71-X; 0] 

X = 0 0 2 0 



Invalid ballots (2) 
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X:= Votes cast 

to candidates 

Distribution 

[0:=no list; 

1:=one list; 

2:=diff. lists ] 

Selected party 

header 

[0:= no; 1:=yes; 

2:= more than 

one] 

Votes assigned 

automatically 

[71-X; 0] 

X > 71 2 0 0 

2 1 0 

2 2 0 

Button invalid 

Empty ballot 
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Altering QR-Codes 



Criteria 

Minimal change 

 

At least one example of each poss. case 

 

“Difficult” to detect 

 

Note, bold font => considered for the study 
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Tallying Process with EasyVote 
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Candidate level: Candidates (C) 
remain the same 
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> Than on paper < less than on paper Combinations 

1. From C within the 
same party with 1 < v 
< 4 

4. Add to C within the 
same party with 1 ≤ v 
< 3 

1. 1 + 4 (next to 
each other) 

2. From C of other 
party with 1 < v < 4 

5. Add to C of other 
party with 1 ≤ v < 3 

2. 1 + 4 (far from 
each other) 

3. Votes not used by 
voter 

6. Do not distribute 
at all 

3. 2 + 5 



Example 
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Candidate level: Candidates 
change 
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No votes on paper Remove Combinations 

7. From C within the 
same party with 1 < v 
< 4 

13. Add to C within 
the same party with 1 
≤ v < 3 

1. 7 + 13 (next to 
each other) 

8. From C of other 
party with 1 < v < 4 

14. Add to C  of other 
party with 1 ≤ v < 3 

2. 7 + 13 (far from 
each other) 

9. 7 + C from list of 
crossed out 

15. Do not distribute 
at all 

3. 8 + 14 

10. 8 + C from list of 
crossed out 

11. Add not used 
votes 

12. C from list of 
crossed out + 11 



Example 
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Party level 
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Add p Remove p Rep: p = p’ Rep: p < p’ Rep: p > p’ 

1. Votes not 
used 

3. Votes not 
distributed 

5. v eq. 
distributed 

7. v ~eq. 
distributed 

9. v eq. 
distributed 
rest 
ignored 

2. From 
another 
party 

4. Votes 
distr. among 
other parties 

6. v rand. 
distributed 

8. v rand. 
distributed 

10. v rand. 
distributed 
among other 
parties 

 
 

11. v ~eq. 
distributed 

12. v rand. 
distributed 
among all 
parties 



Example 
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Party + candidate level 

Can be considered 

 

However, contained in… 

Replacing(p) := Remove(p)::Add(p’) := Remove(c ∈ 
p)::Add(c’ ∈ p’) := 8 + 14 (Candidate level: candidates 
change) 
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Valid -> Invalid 
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Description 

1. Add party & min. x votes => cast votes + x > 71  

2. Add party & reassign min. 1 vote to that party (to the candidates) 

3. Add x votes (or candidates + votes) => x + cast votes > 71 

4. Select an add. party 



Invalid -> Valid 
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Description 

1. Remove x votes => cast votes - x < 71  

2. Add a candidate (+ party) 



Question 
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