VOTING SYSTEMS

Elections are basic to our system of government so the voting process is critical.  In this section we examine different voting systems.  Later we discover that none is ideal if there are more than two candidates.

Plurality Method


Each voter votes for one candidate.  The candidate with the most votes wins.

Example:   Candidates  A, B, C, D, E



Votes:      A       B       C       D         E





82     105    92      110      90



D wins since D had the most votes.

Note:  Total number of votes were 479.   110/479  = .2296  ( 23% < 1/4

So D won with fewer than 1 in 4 votes.  3 out 4 voters could have thought D was the worst choice!

Borda Count Method

This method involves the voters ranking candidates.

Suppose there are  m  candidates.  Voters rank the m candidates. 

A voter's mth choice gets 1 point,  m-1st choice gets 2 points, ... ,   

2nd choice gets m-1 points, and 1st  choice get m points.

The candidate with the most points wins.

Example of the Borda Count Method.

Candidates    A, B, C  

100 voters

Results 

	
	1st  place votes
	2nd place votes
	3rd place votes

	A
	21
	68
	11

	B
	42
	10
	48

	C
	37
	22
	41


Calculation of points:

	
	1st
	2nd
	3rd
	Total

	A
	21 x 3 = 63
	 68 x 2 = 136
	11 x 1 = 11
	210

	B
	42 x 3 = 126
	10 x 2 = 20
	48 x 1 = 48
	194

	C
	37 x 3 = 111
	22 x 2 = 44
	41 x 1 = 41
	196


A wins.

Who wins with the plurality method?  What place is A with that method?

Plurality With Elimination Method

This method requires more than one round of voting.

Voter votes for one candidate.

If any candidate receives a majority (more than 1/2) of the votes then that candidate wins.  If no candidate receives a majority then eliminate the candidate with the least votes, and vote again.  Repeat this process until a candidate receives a majority.  

Example of plurality with elimination:   Candidates  A, B, C, D 

First vote         A  82       B  71       C  65     D  94        (C eliminated)

Second vote    A   91       B   82                    D  125     (B eliminated)

Third vote       A   150                                   D 137      (A wins)

Problem:  Elections are expensive and voters often won't return for a run-off, much less several times.

This can be handled with a single election with preferences.  Each voter lists the order of preference among the candidates.

Example:  Candidates A, B, C, D

	A
	2
	1
	4
	3
	3
	1
	4
	3
	2
	2
	2
	3
	2

	B
	1
	3
	3
	1
	4
	3
	1
	2
	1
	4
	4
	4
	1

	C
	3
	4
	1
	4
	1
	4
	3
	1
	3
	3
	3
	2
	3

	D
	4
	2
	2
	2
	2
	2
	2
	4
	4
	1
	1
	1
	4


Round 1.    A  2
 B  5

C  3       D  3     (A is eliminated)

	B
	1
	2
	3
	1
	3
	2
	1
	2
	1
	3
	3
	3
	1

	C
	2
	3
	1
	3
	1
	3
	3
	1
	2
	2
	2
	2
	2

	D
	3
	1
	2
	2
	2
	1
	2
	3
	3
	1
	1
	1
	3


Round 2.   B  5      C  3     D  5              (C eliminated)

	B
	1
	2
	2
	1
	2
	2
	1
	1
	1
	2
	2
	2
	1

	D
	2
	1
	1
	2
	1
	1
	2
	2
	2
	1
	1
	1
	2


Round 3.    B  6      C  7      (C is the winner)     [Mention Alan S]

Pairwise Comparison Method

Ranking is used in a different way here.  The rankings imply preferences as follows:  
A  3




B  1      means   B over A, B over C, and C over A




C  2   

Voters rank all candidates.  For each pair of candidates X and Y determine how many voters prefer X over Y and vice versa.  

If X is preferred to Y  then X gets 1 point.

If Y is preferred to X then  Y gets 1 point.

If candidates tie, they each get 1/2 of a point. 

Do this for each pair of candidates and add up total points for each.

The one with the most points wins.

Example:  Candidates   A, B, C

	A
	1
	3
	2
	2
	1
	3
	2
	1
	3
	3
	1
	3

	B
	3
	1
	1
	1
	3
	2
	3
	3
	2
	1
	2
	1

	C
	2
	2
	3
	3
	2
	1
	1
	2
	1
	2
	3
	2


A and B paired

	A
	1
	2
	2
	2
	1
	2
	1
	1
	2
	2
	1
	2

	B
	2
	1
	1
	1
	2
	1
	2
	2
	1
	1
	2
	1


A  5     B  7        (B gets 1 point)

A and C paired

	A
	1
	2
	1
	1
	1
	2
	2
	1
	2
	2
	1
	2

	C
	2
	1
	2
	2
	2
	1
	1
	2
	1
	1
	2
	1


A   6     C  6      (A gets 1/2 point and C gets 1/2 point)

B and C paired

	A
	2
	1
	1
	1
	2
	2
	2
	2
	2
	1
	1
	1

	B
	1
	2
	2
	2
	1
	1
	1
	1
	1
	2
	2
	2


B  6      C  6     (B gets 1/2 point and C gets 1/2 point)

A      1/2

B       1  +  1/2  =  3/2          B is the winner.

C      1/2 + 1/2   = 1

Comments on Tie Breaking

Can get ties in all four methods.  To break ties you could:

1.  Flip coin or use another random method.

2.  Add voters.  [VP in the Senate,  President at Faculty meeting]

3.  Borda method-  one with most first places

4.  Sports--  [most corner kicks...]

5.  Redo election, run-offs,  (sports - overtime, shootouts)

































































































