FLAWS OF VOTING SYSTEMS

Kenneth Arrow [see page 434] an American economist, listed basic and reasonable properties that voting systems should have.  He then proved that it is impossible for one system to have all the properties.  This result is called the Arrow Impossibility Theorem.

Majority Criterion:   If a candidate is the first choice of majority [more than half] of the voters, then that candidate should be selected.

Plurality Method


satisfies the Majority Criterion

Plurality with Elimination
satisfies the Majority Criterion

Pairwise Comparison

satisfies the Majority Criterion

Borda Count Method

does not satisfy the Majority Criterion








Points

	A
	1
	1
	3
	          A     3 + 3 + 1 = 7           Tie

	B
	2
	2
	1
	          B     2 + 3 + 1 = 7           Tie

	C
	3
	3
	2
	          C     1 + 1 + 2 = 4


	A
	1
	1
	1
	3
	3
	     A   3+3+3+1+1 = 11

	B
	2
	2
	2
	1
	1
	     B   2+2+2+3+3 = 12   Win

	C
	3
	3
	3
	2
	2
	     C   1+1+1+2+2 =  7


So A is the first choice of a majority (3 out of 5) but B wins.

If more people prefer A than B and more people prefer A than C, it seems reasonable that A should win.

Head to Head Criterion:   If a candidate is favored when compared separately with every other candidate, then the favored candidate should be selected.

Pairwise Comparison satisfies the Head to Head Criterion.

Plurality, Plurality with Elimination and Borda Count methods do not satify the Head to Head Criterion.

[The example where this fails for the Plurality Method requires 7 voters.]

	A
	1
	1
	1
	3
	3
	3
	3
	

	B
	2
	2
	2
	1
	1
	2
	2
	

	C
	3
	3
	3
	2
	2
	1
	1
	


A wins with Plurality and Plurality with Elimination, but B wins head to head with both A and C. 

                                                     Borda Count

	A
	1
	1
	1
	3
	3
	     A   3+3+3+1+1 = 11

	B
	2
	2
	2
	1
	1
	     B   2+2+2+3+3 = 12   Win

	C
	3
	3
	3
	2
	2
	     C   1+1+1+2+2 =  7


Note in the above B wins the Borda Count, but A is preferred to both

B and C head to head.

Suppose someone was selected using a voting method but someone

asks for another vote.  If everyone who changes their vote in the second election switches to the earlier "winner" one would expect that person to win again.

Monotonicity Criterion

If a candidate is selected in an election, and, in a reelection, all voters who change their preferences make the previous winner their first choice, then this candidate should be selected in the reelection.

Plurality method satisfies the Monotonicity Criterion.

All other methods may fail.

Plurality with Elimination example:   3 candidates  40 voters

Table of counts on different orderings by voters

	1st
	2nd
	3rd
	votes
	    Who wins plurality by elimination? 

	A
	B
	C
	13
	      B is eliminated with 12 votes  and

	A
	C
	B
	0
	       A wins 25 to 15    (see below)

	B
	A
	C
	12
	

	B
	C
	A
	0
	

	C
	A
	B
	5
	

	C
	B
	A
	10
	


If C drops out the new diagram is 

	1st
	2nd
	votes
	

	A
	C
	25
	   A wins.  

	C
	A
	15
	      


Now suppose there is a reelection and the 5 people in the next to last row switch their vote to A, the previous winner.  

	1st
	2nd
	3rd
	votes
	    Who wins plurality by elimination? 

	A
	B
	C
	18
	      C is eliminated with 10 votes  and

	A
	C
	B
	0
	       B wins 22 to 18.  (see below)

	B
	A
	C
	12
	

	B
	C
	A
	0
	

	C
	A
	B
	0
	

	C
	B
	A
	10
	


C is eliminated .
	1st
	2nd
	votes
	

	A
	B
	18
	   B wins.  

	B
	A
	22
	      


A was the previous winner but B is the new winner even though every voter who switched, switched to A.
Suppose you had a candidate with no chance of winning drop out.  The result should not change.

Irrelevant Alternative Criterion:  If a candidate is selected in an election and, in a reelection, one or more of the alternatives is removed, then the previous winner should be reelected.

None of the voting methods satisfies this criterion.

Example:  Plurality.   A  10    B  12   C 3
   C drops out and      A   13    B  12
Example :  Plurality with elimination

	A
	1
	1
	2
	3
	3
	

	B
	3
	3
	1
	2
	2
	

	C
	2
	2
	3
	1
	1
	


With Plurality with elimination B is eliminated with 1 first place, and then

A wins 3 to 2.

If C drops out 

	A
	1
	1
	2
	2
	2

	B
	2
	2
	1
	1
	1


Then B wins.

































































































