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1. Mitte 1 17. Pankow 5 33. Spandau 5 . Neukélln 1
2. Mitte 2 18. Pankow 6 34. Steglitz-Zchlendorf 1 50. Neukolln 2 65. Marzahn-Hellersdorf 5
3. Mitte 3 19. Pankow 7 35. Steglitz-Zehlendorf 2 51. Neukélln 3 66. Marzahn-Hellersdorf 6
4. Mitte 4 20. Pankow 8 36. Steglitz-Zehlendorf 3 52. Neukdlln 4 67. Lichtenberg 1
5. Mitte 5 21. Pankow 9 37. Steglitz-Zehlendorf 4 53. Neukélln 5 68. Lichtenberg 2
6. Mitte 6 22. Charlottenburg-Wilmersdorf 1 38. Steglitz-Zehlendorf 5 54. Neukdlln 6 69. Lichtenberg 3
7. Friedrichshain-Kreuzberg 1 23. Charlottenburg-Wilmersdorf 2 39. Steglitz-Zehlendorf 6 55. Treptow-Képenick 1 70. Lichtenberg 4
8. Friedrichshain-Kreuzberg 2 24. Charlottenburg-Wilmersdorf 3 40. Steglitz-Zehlendorf 7 56. Treptow-Kopenick 2 71. Lichtenberg 5
9. Friedrichshain-Kreuzberg 3 25. Charlottenburg-Wilmersdorf 4 41. Tempelhof-Schéneberg 1 57. Treptow-Képenick 3 72. Lichtenberg 6
10. Friedrichshain-Kreuzberg 4 26. Charlottenburg-Wilmersdorf 5 42. Tempelhof-Schéneberg 2 58. Treptow-Kopenick 4 73. Reinickendorf 1
11. Friedrichshain-Kreuzberg 5 27. Charlottenburg-Wilmersdorf 6 43. Tempelhof-Schéneberg 3 59. Treptow-Képenick 5 74. Reinickendorf 2
12. Friedrichshain-Kreuzberg 6 28. Charlottenburg-Wilmersdorf 7 44. Tempelhof-Schéneberg 4 60. Treptow-Kopenick 6 75. Reinickendorf 3
13. Pankow 1 29. Spandau 1 45. Tempelhof-Schéneberg 5 61. Marzahn-Hellersdorf 1 76. Reinickendorf 4
14. Pankow 2 30. Spandau 2 46. Tempelhof-Schéneberg 6 62. Marzahn-Hellersdorf 2 77. Reinickendorf 5
15. Pankow 3 31. Spandau 3 47. Tempelhof-Schéneberg 7 63. Marzahn-Hellersdorf 3 78. Reinickendorf 6

16. Pankow 4 32. Spandau 4 48. Tempelhof-Schéneberg 8 64. Marzahn-Hellersdorf 4



2011 Berlin state election

Image credit: Wikipedia, Erinthecute

—_—
= e

VPN UL AL~

<

Mitte 1
Mitte 2
Mitte 3
Mitte 4
Mitte 5
Mitte 6
Friedrichshain-Kreuzberg 1
Friedrichshain-Kreuzberg 2
Friedrichshain-Kreuzberg 3
Friedrichshain-Kreuzberg 4

. Friedrichshain-Kreuzberg 5
12.
13.
14.
15.
16.

Friedrichshain-Kreuzberg 6
Pankow 1
Pankow 2
Pankow 3
Pankow 4

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31
32.

Pankow 5
Pankow 6
Pankow 7
Pankow 8
Pankow 9
Charlottenburg-Wilmersdorf 1
Charlottenburg-Wilmersdorf 2
Charlottenburg-Wilmersdorf 3
Charlottenburg-Wilmersdorf 4
Charlottenburg-Wilmersdorf 5
Charlottenburg-Wilmersdorf 6
Charlottenburg-Wilmersdorf 7
Spandau 1
Spandau 2
Spandau 3
Spandau 4

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.

Spandau 5
Steglitz-Zehlendorf 1
Steglitz-Zehlendorf 2
Steglitz-Zehlendorf 3
Steglitz-Zehlendorf 4
Steglitz-Zehlendorf 5
Steglitz-Zehlendorf 6
Steglitz-Zehlendorf 7
Tempelhof-Schoneberg 1
Tempelhof-Schoneberg 2
Tempelhof-Schoneberg 3
Tempelhof-Schéneberg 4
Tempelhof-Schoneberg 5
Tempelhof-Schéneberg 6
Tempelhof-Schoneberg 7
Tempelhof-Schoneberg 8

. Neukdélln 1
50.
51,
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

Neukélln 2

Neukélln 3

Neukélin 4

Neukélln 5

Neukélln 6
Treptow-Kopenick 1
Treptow-Kopenick 2
Treptow-Kopenick 3
Treptow-Kopenick 4
Treptow-Kopenick 5
Treptow-Kopenick 6
Marzahn-Hellersdorf 1
Marzahn-Hellersdorf 2
Marzahn-Hellersdorf 3
Marzahn-Hellersdorf 4

65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.

How do you fairly
allocate political power?

Marzahn-Hellersdorf 5
Marzahn-Hellersdorf 6
Lichtenberg 1
Lichtenberg 2
Lichtenberg 3
Lichtenberg 4
Lichtenberg 5
Lichtenberg 6
Reinickendorf 1
Reinickendorf 2
Reinickendorf 3
Reinickendorf 4
Reinickendorf 5
Reinickendorf 6

Winning vote share Statewide Seats
20%  30%  40%  50%  60%+ vote Districts  Overall
[P Y Y R

Social Democratic Party 28.29%
Sozialdemokratische Partei Deutschlands (SPD) .

[ ARLARLAALAALAALAAA AR R AR A ]

- f ! [ ] |
Chrlstlan Demopratlc Union 23.35%
Christlich Demokratische Union (CDU)

B % L LR R R R R R Y
[N N N N

Alllgncg 9Q/The"Greens 17.59%
Biindnis 90/Die Griinen (GRUNE)
S e R T R R R T R R R R Y
4 | [ | |

The Left

11.71%
DIE LINKE

L AR R A R AL L AR RR RN
[ N N N

Pirate Party

Piratenpartei (PIRATEN)
A A R R R R R R R A W R R Y




Winning vote share Statewide Seats

HOW C|O YOU fa | rly 20%  30%  40%  50%  60%+ vote Districts ~ Overall

g = p) [ N N R
allocate p0“t|ca| power' Social Democratic Party 28.29%,

Sozialdemokratische Partei Deutschlands (SPD)
[ AL LLAALAL LA LA LA LA L A RR RN

Week 2 - Apportionment: s s s w—m———
Rounding vote shares to I o ooty U 23.35%
n u m r e p r e S e n t a ti V e S L (AR ARALAR AR LARAALA LA AR LA |

Alliance 90/The Greens 17.59%

Biindnis 90/Die Griinen (GRUNE)
S e R T R R R T R R R R Y
| [ 1 |

DIE LINKE
L AR R A R AL L AR RR RN
[ N N N

Pirate Party

2011 Berlin state election

Piratenpartei (PIRATEN)
A A R R R R R R R A W R R Y

<
Image credit: Wikipedia, Erinthecute

1. Mitte 1 17. Pankow 5 33. Spandau 5 . Neukélln 1
2. Mitte 2 18. Pankow 6 34. Steglitz-Zchlendorf 1 50. Neukolln 2 65. Marzahn-Hellersdorf 5
3. Mitte 3 19. Pankow 7 35. Steglitz-Zehlendorf 2 51. Neukélln 3 66. Marzahn-Hellersdorf 6
4. Mitte 4 20. Pankow 8 36. Steglitz-Zehlendorf 3 52. Neukdlln 4 67. Lichtenberg 1
5. Mitte 5 21. Pankow 9 37. Steglitz-Zehlendorf 4 53. Neukélln 5 68. Lichtenberg 2
6. Mitte 6 22. Charlottenburg-Wilmersdorf 1 38. Steglitz-Zehlendorf 5 54. Neukdlln 6 69. Lichtenberg 3
7. Friedrichshain-Kreuzberg 1 23. Charlottenburg-Wilmersdorf 2 39. Steglitz-Zehlendorf 6 55. Treptow-Képenick 1 70. Lichtenberg 4
8. Friedrichshain-Kreuzberg 2 24. Charlottenburg-Wilmersdorf 3 40. Steglitz-Zehlendorf 7 56. Treptow-Kopenick 2 71. Lichtenberg 5
9. Friedrichshain-Kreuzberg 3 25. Charlottenburg-Wilmersdorf 4 41. Tempelhof-Schéneberg 1 57. Treptow-Képenick 3 72. Lichtenberg 6
10. Friedrichshain-Kreuzberg 4 26. Charlottenburg-Wilmersdorf 5 42. Tempelhof-Schéneberg 2 58. Treptow-Kopenick 4 73. Reinickendorf 1
11. Friedrichshain-Kreuzberg 5 27. Charlottenburg-Wilmersdorf 6 43. Tempelhof-Schéneberg 3 59. Treptow-Képenick 5 74. Reinickendorf 2
12. Friedrichshain-Kreuzberg 6 28. Charlottenburg-Wilmersdorf 7 44. Tempelhof-Schéneberg 4 60. Treptow-Kopenick 6 75. Reinickendorf 3
13. Pankow 1 29. Spandau 1 45. Tempelhof-Schéneberg 5 61. Marzahn-Hellersdorf 1 76. Reinickendorf 4
14. Pankow 2 30. Spandau 2 46. Tempelhof-Schéneberg 6 62. Marzahn-Hellersdorf 2 77. Reinickendorf 5
15. Pankow 3 31. Spandau 3 47. Tempelhof-Schéneberg 7 63. Marzahn-Hellersdorf 3 78. Reinickendorf 6

16. Pankow 4 32. Spandau 4 48. Tempelhof-Schéneberg 8 64. Marzahn-Hellersdorf 4



2011 Berlin state election

Image credit: Wikipedia, Erinthecute

—_—
= e

VPN UL AL~

<

Mitte 1
Mitte 2
Mitte 3
Mitte 4
Mitte 5
Mitte 6
Friedrichshain-Kreuzberg 1
Friedrichshain-Kreuzberg 2
Friedrichshain-Kreuzberg 3
Friedrichshain-Kreuzberg 4

. Friedrichshain-Kreuzberg 5
12.
13.
14.
15.
16.

Friedrichshain-Kreuzberg 6
Pankow 1
Pankow 2
Pankow 3
Pankow 4

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31
32.

Pankow 5
Pankow 6
Pankow 7
Pankow 8
Pankow 9
Charlottenburg-Wilmersdorf 1
Charlottenburg-Wilmersdorf 2
Charlottenburg-Wilmersdorf 3
Charlottenburg-Wilmersdorf 4
Charlottenburg-Wilmersdorf 5
Charlottenburg-Wilmersdorf 6
Charlottenburg-Wilmersdorf 7
Spandau 1
Spandau 2
Spandau 3
Spandau 4

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.

Spandau 5
Steglitz-Zehlendorf 1
Steglitz-Zehlendorf 2
Steglitz-Zehlendorf 3
Steglitz-Zehlendorf 4
Steglitz-Zehlendorf 5
Steglitz-Zehlendorf 6
Steglitz-Zehlendorf 7
Tempelhof-Schoneberg 1
Tempelhof-Schoneberg 2
Tempelhof-Schoneberg 3
Tempelhof-Schéneberg 4
Tempelhof-Schoneberg 5
Tempelhof-Schéneberg 6
Tempelhof-Schoneberg 7
Tempelhof-Schoneberg 8

. Neukdélln 1
50.
51,
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

Neukélln 2

Neukélln 3

Neukélin 4

Neukélln 5

Neukélln 6
Treptow-Kopenick 1
Treptow-Kopenick 2
Treptow-Kopenick 3
Treptow-Kopenick 4
Treptow-Kopenick 5
Treptow-Kopenick 6
Marzahn-Hellersdorf 1
Marzahn-Hellersdorf 2
Marzahn-Hellersdorf 3
Marzahn-Hellersdorf 4

65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.

How do you fairly
allocate political power?

Marzahn-Hellersdorf 5
Marzahn-Hellersdorf 6
Lichtenberg 1
Lichtenberg 2
Lichtenberg 3
Lichtenberg 4
Lichtenberg 5
Lichtenberg 6
Reinickendorf 1
Reinickendorf 2
Reinickendorf 3
Reinickendorf 4
Reinickendorf 5
Reinickendorf 6

Week 2 - Apportionment:
Rounding vote shares to

num representatives

Week 3 -
Weighted voting:
Weights are the
populations
represented

-20%
[ N N R

Winning vote share

30%

40%

50%

60%+

Social Democratic Party
Sozialdemokratische Partei Deutschlands (SPD)

Alliance 90/The Greens

Biindnis 90/Die Griinen (GRUNE)

The Left

DIE LINKE

Statewide
vote

28.29%

I % L L U L Y
1 1 1 1

Christian Democratic Union
Christlich Demokratische Union (CDU)

| AR AR LA LAAAALAA LR AL AR AR R AN
[ Y Y N

23.35%

17.59%

L AR RR R LR AR RR AR RN
[N N N N

11.71%

L AR R A R AL L AR RR RN
[ N N N

Seats

Districts

Overall

L AARLR AR AL A AL A AR ALAL AR LA LR RN



Winning vote share Statewide Seats

HOW C|O YOU fa | rly 20%  30%  40%  50%  60%+ vote Districts ~ Overall

.y p) [ I N N
a||OCate pOIItlcaI power' Social Democratic Party 28.29%

Sozialdemokratische Partei Deutschlands (SPD)
[ AL LLAALAL LA LA LA LA L A RR RN
1 | [ | |

Chrlstlan Demopratlc Union 23.35%
Christlich Demokratische Union (CDU)

B % L LR R R R R R Y
[N N N N

Alliance 90/The Greens 17.59%

Biindnis 90/Die Griinen (GRUNE)
S e R T R R R T R R R R Y
| [ 1 |

2011 Berlin state election

Week 2 - Apportionment:
Rounding vote shares to
num representatives

Week 3 -
Weighted voting:
Weights are the
populations e —
represented

DIE LINKE

L AARLR AR AL A AL A AR ALAL AR LA LR RN

Week 4 -
Redistricting:
Determining which

<
Image credit: Wikipedia, Erinthecute

1. Mitte 1 17. Pankow 5 33. Spandau 5 49. Neukdlln 1
2. Mitte 2 18. Pankow 6 34. Steglitz-Zchlendorf 1 50. Neukolln 2 65. Marzahn-Hellersdorf 5
3. Mitte 3 19. Pankow 7 35. Steglitz-Zehlendorf 2 51. Neukélln 3 66. Marzahn-Hellersdorf 6 V O e r S V O e O r e
4. Mitte 4 20. Pankow 8 36. Steglitz-Zehlendorf 3 52. Neukdlln 4 67. Lichtenberg 1
5. Mitte 5 21. Pankow 9 37. Steglitz-Zehlendorf 4 53. Neukélln 5 68. Lichtenberg 2 -
6. Mitte 6 22. Charlottenburg-Wilmersdorf 1 38. Steglitz-Zehlendorf 5 54. Neukdlln 6 69. Lichtenberg 3
7. Friedrichshain-Kreuzberg 1 23. Charlottenburg-Wilmersdorf 2 39. Steglitz-Zehlendorf 6 55. Treptow-Képenick 1 70. Lichtenberg 4 S a I I l e re re S e n ta t I V e
8. Friedrichshain-Kreuzberg 2 24. Charlottenburg-Wilmersdorf 3 40. Steglitz-Zehlendorf 7 56. Treptow-Kopenick 2 71. Lichtenberg 5
9. Friedrichshain-Kreuzberg 3 25. Charlottenburg-Wilmersdorf 4 41. Tempelhof-Schéneberg 1 57. Treptow-Képenick 3 72. Lichtenberg 6
10. Friedrichshain-Kreuzberg 4 26. Charlottenburg-Wilmersdorf 5 42. Tempelhof-Schéneberg 2 58. Treptow-Kopenick 4 73. Reinickendorf 1
11. Friedrichshain-Kreuzberg 5 27. Charlottenburg-Wilmersdorf 6 43. Tempelhof-Schéneberg 3 59. Treptow-Képenick 5 74. Reinickendorf 2
12. Friedrichshain-Kreuzberg 6 28. Charlottenburg-Wilmersdorf 7 44. Tempelhof-Schéneberg 4 60. Treptow-Kopenick 6 75. Reinickendorf 3
13. Pankow 1 29. Spandau 1 45. Tempelhof-Schéneberg 5 61. Marzahn-Hellersdorf 1 76. Reinickendorf 4
14. Pankow 2 30. Spandau 2 46. Tempelhof-Schéneberg 6 62. Marzahn-Hellersdorf 2 77. Reinickendorf 5
15. Pankow 3 31. Spandau 3 47. Tempelhof-Schéneberg 7 63. Marzahn-Hellersdorf 3 78. Reinickendorf 6

16. Pankow 4 32. Spandau 4 48. Tempelhof-Schéneberg 8 64. Marzahn-Hellersdorf 4



Winning vote share Statewide Seats

HOW C|O YOU fa | rly 20%  30%  40%  50%  60%+ vote Districts ~ Overall

.y p) [ I N N
a||OCate pOIItlcaI power' Social Democratic Party 28.29%

Sozialdemokratische Partei Deutschlands (SPD)
[ AL LLAALAL LA LA LA LA L A RR RN
1 | [ | |

Chrlstlan Demopratlc Union 23.35%
Christlich Demokratische Union (CDU)

B % L LR R R R R R Y
[N N N N

Alliance 90/The Greens 17.59%

Biindnis 90/Die Griinen (GRUNE)
S e R T R R R T R R R R Y
| [ 1 |

2011 Berlin state election

Week 2 - Apportionment:
Rounding vote shares to
num representatives

Week 3 -
Weighted voting:
Weights are the
populations e —
represented

DIE LINKE

L AARLR AR AL A AL A AR ALAL AR LA LR RN

Week 4 -
Redistricting:
Determining which

<
Image credit: Wikipedia, Erinthecute

1. Mitte 1 17. Pankow 5 33. Spandau 5 49. Neukdlln 1
2. Mitte 2 18. Pankow 6 34. Steglitz-Zchlendorf 1 50. Neukolln 2 65. Marzahn-Hellersdorf 5
3. Mitte 3 19. Pankow 7 35. Steglitz-Zehlendorf 2 51. Neukélln 3 66. Marzahn-Hellersdorf 6 V O e r S V O e O r e
4. Mitte 4 20. Pankow 8 36. Steglitz-Zehlendorf 3 52. Neukdlln 4 67. Lichtenberg 1
5. Mitte 5 21. Pankow 9 37. Steglitz-Zehlendorf 4 53. Neukélln 5 68. Lichtenberg 2 -
6. Mitte 6 22. Charlottenburg-Wilmersdorf 1 38. Steglitz-Zehlendorf 5 54. Neukdlln 6 69. Lichtenberg 3
7. Friedrichshain-Kreuzberg 1 23. Charlottenburg-Wilmersdorf 2 39. Steglitz-Zehlendorf 6 55. Treptow-Képenick 1 70. Lichtenberg 4 S a I I l e re r e S e n t a t I ve
8. Friedrichshain-Kreuzberg 2 24. Charlottenburg-Wilmersdorf 3 40. Steglitz-Zehlendorf 7 56. Treptow-Kopenick 2 71. Lichtenberg 5
9. Friedrichshain-Kreuzberg 3 25. Charlottenburg-Wilmersdorf 4 41. Tempelhof-Schéneberg 1 57. Treptow-Képenick 3 72. Lichtenberg 6
10. Friedrichshain-Kreuzberg 4 26. Charlottenburg-Wilmersdorf 5 42. Tempelhof-Schéneberg 2 58. Treptow-Kopenick 4 73. Reinickendorf 1
11. Friedrichshain-Kreuzberg 5 27. Charlottenburg-Wilmersdorf 6 43. Tempelhof-Schéneberg 3 59. Treptow-Képenick 5 74. Reinickendorf 2
12. Friedrichshain-Kreuzberg 6 28. Charlottenburg-Wilmersdorf 7 44. Tempelhof-Schéneberg 4 60. Treptow-Kopenick 6 75. Reinickendorf 3
13. Pankow 1 29. Spandau 1 45. Tempelhof-Schéneberg 5 61. Marzahn-Hellersdorf 1 76. Reinickendorf 4
14. Pankow 2 30. Spandau 2 46. Tempelhof-Schéneberg 6 62. Marzahn-Hellersdorf 2 77. Reinickendorf 5
15. Pankow 3 31. Spandau 3 47. Tempelhof-Schéneberg 7 63. Marzahn-Hellersdorf 3 78. Reinickendorf 6

16. Pankow 4 32. Spandau 4 48. Tempelhof-Schéneberg 8 64. Marzahn-Hellersdorf 4



2011 Berlin state election

<

Image credit

1. Mitte 1

2. Mitte 2

3. Mitte 3

4. Mitte 4

5. Mitte 5

6. Mitte 6

7. Friedrichshain-Kreuzberg 1
8. Friedrichshain-Kreuzberg 2
9. Friedrichshain-Kreuzberg 3
10. Friedrichshain-Kreuzberg 4
11. Friedrichshain-Kreuzberg 5
12. Friedrichshain-Kreuzberg 6
13. Pankow 1
14. Pankow 2
15. Pankow 3
16. Pankow 4

: Wikipedia, Erinthecute

17. Pankow 5
18. Pankow 6
19. Pankow 7
20. Pankow 8
21. Pankow 9
22. Charlottenburg-Wilmersdorf 1
23. Charlottenburg-Wilmersdorf 2
24. Charlottenburg-Wilmersdorf 3
25. Charlottenburg-Wilmersdorf 4
26. Charlottenburg-Wilmersdorf 5
27. Charlottenburg-Wilmersdorf 6
28. Charlottenburg-Wilmersdorf 7
29. Spandau 1
30. Spandau 2
31. Spandau 3
32. Spandau 4

33. Spandau 5
34. Steglitz-Zchlendorf 1
35. Steglitz-Zehlendorf 2
36. Steglitz-Zehlendorf 3
37. Steglitz-Zehlendorf 4
38. Steglitz-Zehlendorf 5
39. Steglitz-Zehlendorf 6
40. Steglitz-Zehlendorf 7
41. Tempelhof-Schéneberg 1
42. Tempelhof-Schéneberg 2
43. Tempelhof-Schéneberg 3
44. Tempelhof-Schéneberg 4
45. Tempelhof-Schéneberg 5
46. Tempelhof-Schéneberg 6
47. Tempelhof-Schéneberg 7
48. Tempelhof-Schéneberg 8

49. Neukolln 1
50. Neukolln 2

51. Neukélln 3

52. Neukolln 4

53. Neukélln 5

54. Neukélln 6

55. Treptow-Képenick 1
56. Treptow-Kopenick 2
57. Treptow-Képenick 3
58. Treptow-Kopenick 4
59. Treptow-Képenick 5
60. Treptow-Kopenick 6
61. Marzahn-Hellersdorf 1
62. Marzahn-Hellersdorf 2
63. Marzahn-Hellersdorf 3
64. Marzahn-Hellersdorf 4

65. Marzahn-Hellersdorf 5
66. Marzahn-Hellersdorf 6

67. Lichtenberg 1
68. Lichtenberg 2
69. Lichtenberg 3
70. Lichtenberg 4
71. Lichtenberg 5
72. Lichtenberg 6
73. Reinickendorf 1
74. Reinickendorf 2
75. Reinickendorf 3
76. Reinickendorf 4
77. Reinickendorf 5
78. Reinickendorf 6

Winning vote share Statewide Seats

HOW C|O YOU fa | rly 20%  30%  40%  50%  60%+ vote Districts  Overall
allocate political power?

e | [ ] |
Social Democratic Party 28.29%;

Sozialdemokratische Partei Deutschlands (SPD)
[ AL LLAALAL LA LA LA LA L A RR RN

Week 2 - Apportionment: s s s w—m———

Rounding vote shares to | I
m 1 ATERRR AR R R AR R RO

Alliance 90/The Greens 17.59%

Week 3 - I

Weighted voting:  mms s m——
Weights are the | i
populations S eeee—
represented | )

Week 4 - Week 1:
Redistricting: Alternatives to
Determining which representative
voters vote for the democracy

same representative

-



2011 Berlin state election

<

Image credit

1. Mitte 1

2. Mitte 2

3. Mitte 3

4. Mitte 4

5. Mitte 5

6. Mitte 6

7. Friedrichshain-Kreuzberg 1
8. Friedrichshain-Kreuzberg 2
9. Friedrichshain-Kreuzberg 3
10. Friedrichshain-Kreuzberg 4
11. Friedrichshain-Kreuzberg 5
12. Friedrichshain-Kreuzberg 6
13. Pankow 1
14. Pankow 2
15. Pankow 3
16. Pankow 4

: Wikipedia, Erinthecute

17. Pankow 5
18. Pankow 6
19. Pankow 7
20. Pankow 8
21. Pankow 9
22. Charlottenburg-Wilmersdorf 1
23. Charlottenburg-Wilmersdorf 2
24. Charlottenburg-Wilmersdorf 3
25. Charlottenburg-Wilmersdorf 4
26. Charlottenburg-Wilmersdorf 5
27. Charlottenburg-Wilmersdorf 6
28. Charlottenburg-Wilmersdorf 7
29. Spandau 1
30. Spandau 2
31. Spandau 3
32. Spandau 4

33. Spandau 5
34. Steglitz-Zchlendorf 1
35. Steglitz-Zehlendorf 2
36. Steglitz-Zehlendorf 3
37. Steglitz-Zehlendorf 4
38. Steglitz-Zehlendorf 5
39. Steglitz-Zehlendorf 6
40. Steglitz-Zehlendorf 7
41. Tempelhof-Schéneberg 1
42. Tempelhof-Schéneberg 2
43. Tempelhof-Schéneberg 3
44. Tempelhof-Schéneberg 4
45. Tempelhof-Schéneberg 5
46. Tempelhof-Schéneberg 6
47. Tempelhof-Schéneberg 7
48. Tempelhof-Schéneberg 8

49. Neukolln 1
50. Neukolln 2

51. Neukélln 3

52. Neukolln 4

53. Neukélln 5

54. Neukélln 6

55. Treptow-Képenick 1
56. Treptow-Kopenick 2
57. Treptow-Képenick 3
58. Treptow-Kopenick 4
59. Treptow-Képenick 5
60. Treptow-Kopenick 6
61. Marzahn-Hellersdorf 1
62. Marzahn-Hellersdorf 2
63. Marzahn-Hellersdorf 3
64. Marzahn-Hellersdorf 4

65. Marzahn-Hellersdorf 5
66. Marzahn-Hellersdorf 6

67. Lichtenberg 1
68. Lichtenberg 2
69. Lichtenberg 3
70. Lichtenberg 4
71. Lichtenberg 5
72. Lichtenberg 6
73. Reinickendorf 1
74. Reinickendorf 2
75. Reinickendorf 3
76. Reinickendorf 4
77. Reinickendorf 5
78. Reinickendorf 6

Winning vote share Statewide Seats

HOW C|O YOU fa | rly 20%  30%  40%  50%  60%+ vote Districts  Overall
allocate political power?

e | [ ] |
Social Democratic Party 28.29%;

Sozialdemokratische Partei Deutschlands (SPD)
[ AL LLAALAL LA LA LA LA L A RR RN

Week 2 - Apportionment: s s s w—m———

Rounding vote shares to | I
m 1 ATERRR AR R R AR R RO

Alliance 90/The Greens 17.59%

Week 3 - I\.\\\\\\\‘l\‘llll\l\\\
Weighted voting: | Fe s ——————

Weights are the |0 1.71%

populations

represented

DIE LINKE
L A AL A AL LA A LA AL AL L AL LA LR R A

ALLELALAALALAARAALAL R LA LR

Week 4 - WTF?  \week 1:
Redistricting: Alternatives to
Determining which representative
voters vote for the democracy
same representative

-



2011 Berlin state election
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Image credit

1. Mitte 1

2. Mitte 2

3. Mitte 3

4. Mitte 4

5. Mitte 5

6. Mitte 6

7. Friedrichshain-Kreuzberg 1
8. Friedrichshain-Kreuzberg 2
9. Friedrichshain-Kreuzberg 3
10. Friedrichshain-Kreuzberg 4
11. Friedrichshain-Kreuzberg 5
12. Friedrichshain-Kreuzberg 6
13. Pankow 1
14. Pankow 2
15. Pankow 3
16. Pankow 4

: Wikipedia, Erinthecute

17. Pankow 5
18. Pankow 6
19. Pankow 7
20. Pankow 8
21. Pankow 9
22. Charlottenburg-Wilmersdorf 1
23. Charlottenburg-Wilmersdorf 2
24. Charlottenburg-Wilmersdorf 3
25. Charlottenburg-Wilmersdorf 4
26. Charlottenburg-Wilmersdorf 5
27. Charlottenburg-Wilmersdorf 6
28. Charlottenburg-Wilmersdorf 7
29. Spandau 1
30. Spandau 2
31. Spandau 3
32. Spandau 4

33. Spandau 5
34. Steglitz-Zchlendorf 1
35. Steglitz-Zehlendorf 2
36. Steglitz-Zehlendorf 3
37. Steglitz-Zehlendorf 4
38. Steglitz-Zehlendorf 5
39. Steglitz-Zehlendorf 6
40. Steglitz-Zehlendorf 7
41. Tempelhof-Schéneberg 1
42. Tempelhof-Schéneberg 2
43. Tempelhof-Schéneberg 3
44. Tempelhof-Schéneberg 4
45. Tempelhof-Schéneberg 5
46. Tempelhof-Schéneberg 6
47. Tempelhof-Schéneberg 7
48. Tempelhof-Schéneberg 8

49. Neukolln 1
50. Neukolln 2

51. Neukélln 3

52. Neukolln 4

53. Neukélln 5

54. Neukélln 6

55. Treptow-Képenick 1
56. Treptow-Kopenick 2
57. Treptow-Képenick 3
58. Treptow-Kopenick 4
59. Treptow-Képenick 5
60. Treptow-Kopenick 6
61. Marzahn-Hellersdorf 1
62. Marzahn-Hellersdorf 2
63. Marzahn-Hellersdorf 3
64. Marzahn-Hellersdorf 4

65. Marzahn-Hellersdorf 5
66. Marzahn-Hellersdorf 6

67. Lichtenberg 1
68. Lichtenberg 2
69. Lichtenberg 3
70. Lichtenberg 4
71. Lichtenberg 5
72. Lichtenberg 6
73. Reinickendorf 1
74. Reinickendorf 2
75. Reinickendorf 3
76. Reinickendorf 4
77. Reinickendorf 5
78. Reinickendorf 6

Winning vote share Statewide Seats

HOW C|O YOU fa | rly 20%  30%  40%  50%  60%+ vote Districts  Overall
allocate political power?

e | [ ] |
Social Democratic Party 28.29%;

Sozialdemokratische Partei Deutschlands (SPD)
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Most widely-used system is representative
democracy: voters elect representatives,
then representatives make decisions

Less overhead, 4
better decisions (?)

Liguid democracy:
voters can choose
to vote or delegate

Better
representation vy

An alternative is direct democracy: voters vote
on individual decisions (think referendums)



Most widely-used system is representative
democracy: voters elect representatives, @
then representatives make decisions

Less overhead, 4 @

better decisions (?)
Liguid democracy:

voters can choose @
to vote or delegate
Better

representation v

An alternative is direct democracy: voters vote @

on individual decisions (think referendums)



Most widely-used system is representative
democracy: voters elect representatives,
then representatives make decisions

Less overhead, 4
better decisions (?)

Liguid democracy:
voters can choose
to vote or delegate

Better
representation vy

An alternative is direct democracy: voters vote
on individual decisions (think referendums)




Most widely-used system is representative
democracy: voters elect representatives,
then representatives make decisions

Less overhead, 4
better decisions (?)

Better
representation vy

An alternative is direct democracy: voters vote

Liguid democracy:
voters can choose
to vote or delegate

on individual decisions (think referendums)

Epistemic approach: Assume that each voter / has a competence level p;,

()

which is the probabiliy with which they will vote for the correct of two alternatives.
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and 8 voters with competence p; = 0.7.
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Suppose there is one voter with competence p; = 0.8
and 8 voters with competence p; = 0.7.
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» What is the optimal delegation graph?
e Direct democracy
e Epistocracy
e Something else

Respond at:

pollev.com/jtuckerfoltz255 or
bit.ly/jtfpoll or
text jtuckerfoltz255 to 37607



file:///snap/drawio/255/resources/app.asar/drawio/src/main/webapp/pollev.com/jtuckerfoltz255
file:///snap/drawio/255/resources/app.asar/drawio/src/main/webapp/pollev.com/jtuckerfoltz255

Optimal delegation

Suppose there is one voter with competence p; = 0.8
and 8 voters with competence p; = 0.7.

(9 @ O,

& ® O\ ®
oY o

) (9 ) (9

"Direct democracy” "Epistocracy” Optimal




Optimal delegation

Suppose there is one voter with competence p; = 0.8
and 8 voters with competence p; = 0.7.
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"Direct democracy" "Epistocracy”
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Assume that there is an underlying directed graph G where the voters are vertices and
delegation can only happen along edges of G.
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objective is to maximize the probability of selecting the correct alternative.
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Proof. If there was such an algorithm, it could be used to solve this "gap problem":

OPT = 3/4

OPT < 11/16




Assume that there is an underlying directed graph G where the voters are vertices and
delegation can only happen along edges of G.

A delegation mechanism takes as input G and the competence vector
p: V(G) — [0, 1] and outputs a [distribution over] acyclic delegation graphs. The
objective is to maximize the probability of selecting the correct alternative.

Proof.
Algorithm for 3-SAT-(2, 2)

OPT = 3/4|)

Yes, f is satisfiable

N

Reduction

OPT < 11/16/> : — >
No, f is not satisfiable
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don't delegate

e Delegate tothemestecermpetentapproved neighbor
















Proof. PG == There must exist

k, m, p > 0 such that a voter who
approves k out of m neighbors delegates
to some neighbor with probability p.

>
In G and
approved

¥

____________ >

In G, not
approved




¥

Proof. PG == There must exist

k, m, p > 0 such that a voter who
approves k out of m neighbors delegates
to some neighbor with probability p.

>
In G and
approved

____________ >

In G, not
approved

Opi=52

Opi =52




Proof. PG == There must exist

k, m, p > 0 such that a voter who
approves k out of m neighbors delegates
to some neighbor with probability p.

Qs
~
~
~

>
In G and
approved

____________ >

In G, not
approved

Opi=52

Opi =52




Proof. PG == There must exist

k, m, p > 0 such that a voter who
approves k out of m neighbors delegates
to some neighbor with probability p.

>
In G and
approved

____________ >

In G, not
approved

Opi=52

Opi =52




Isolated voters are competant enough to override the low-competence
voters, but not if all central voters are incorrect. This violates DNH. ®
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