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PAIRWISE COMPARISONS, Example 1

PAIRS:

A vs B = 13 vs 13
B vs C = 16 vs 10
C vs D = 13 vs 13
A vs C = 21 vs 05
B vs D = 08 vs 18
A vs D = 14 vs 12
NUMBER OF VOTERS

8
6
5
5
2

1ST CHOICE



B
A
C
D
D

2ND CHOICE



A
D
D
A
A

3RD CHOICE



C
B
B
C
B

4TH CHOICE



D
C
A
B
C

A vs B = (0 + 6 + 0 + 5 + 2) vs (8 + 0 + 5 + 0 +0) = 13 vs 13
NUMBER OF VOTERS

8
6
5
5
2


1ST CHOICE



B
A
C
D
D

2ND CHOICE



A
D
D
A
A

3RD CHOICE



C
B
B
C
B

4TH CHOICE



D
C
A
B
C

B vs C = (8 + 6 + 0 + 0 + 2) vs (0 + 0 + 5 + 5 +0) = 16 vs 10
NUMBER OF VOTERS

8
6
5
5
2


1ST CHOICE



B
A
C
D
D

2ND CHOICE



A
D
D
A
A

3RD CHOICE



C
B
B
C
B

4TH CHOICE



D
C
A
B
C

C vs D = (8 + 0 + 5 + 0 + 0) vs (0 + 6 + 0 + 5 +2) = 13 vs 13
NUMBER OF VOTERS

8
6
5
5
2


1ST CHOICE



B
A
C
D
D

2ND CHOICE



A
D
D
A
A

3RD CHOICE



C
B
B
C
B

4TH CHOICE



D
C
A
B
C

PAIRWISE COMPARISONS, Example 2 (from textbook)

NUMBER OF VOTERS

14
10
8
4
1

1ST CHOICE



A
C
D
B
C

2ND CHOICE



B
B
C
D
D

3RD CHOICE



C
D
B
C
B

4TH CHOICE



D
A
A
A
A

NUMBER OF VOTERS

14
10
8
4
1

1ST CHOICE



A
C
D
B
C

2ND CHOICE



B
B
C
D
D

3RD CHOICE



C
D
B
C
B

4TH CHOICE



D
A
A
A
A

PAIRES:


A vs B:  14 to 23  (B wins). B gets 1 pt.

A vs C:  14 to 23  (C wins). C gets 1 pt.

A vs D:  14 to 23  (D wins). D gets 1 pt.

B vs C:  18 to 19  (C wins). C gets 1 pt.

B vs D:  28 to 09  (B wins). B gets 1 pt.

C vs D:  25 to 12  (C wins). C gets 1 pt.

CONCLUSION:

A – 0

B – 2

C – 3

D – 1


Therefore, by the method of pairwise comparisons, C is the winner!

PAIRWISE COMPARISONS, Example 3

Everybody Wins!

NUMBER OF VOTERS

4
2
5

1ST CHOICE



H
P
D

2ND CHOICE



P
D
H


3RD CHOICE



D
H
P

PAIRS:

H vs P:  9 to 2.
H wins. H gets 1 pt.

H vs D:  4 to 7.
D wins. D gets 1 pt.

P vs D:  6 to 5.
P wins.  P gets 1 pt.

CONCLUSION:
Therefore, by the method of pairwise comparisons, everybody wins!

Hence, we can also conclude that, using the method of pairwise comparisons, we can find elections where 2 or more candidates win together.

Tie - Breaker?

-Plurality?  D wins

-Borda count?
H wins

-Coin toss?

PAIRWISE COMPARISONS, Example 4 (from textbook)

Tie - Breaker

NUMBER OF VOTERS

5
3
5
3
2
4

1ST CHOICE



A
A
C
D
D
B

2ND CHOICE



B
B
E
C
C
E

3RD CHOICE



C
D
D
B
B
A

4TH CHOICE



D
C
A
E
A
C

5TH CHOICE



E
E
B
A
E
D

PAIRS:


A vs B:  13 to 09  (A wins). A gets 1 pt.

A vs C:  12 to 10  (A wins). A gets 1 pt.

A vs D:  12 to 10  (A wins). A gets 1 pt.

A vs E:  10 to 12  (E wins). E gets 1 pt.

B vs C:  12 to 10  (B wins). B gets 1 pt.

B vs D:  12 to 10  (B wins). B gets 1 pt.

B vs E:  17 to 05  (B wins). B gets 1 pt.

C vs D:  14 to 08  (C wins). C gets 1 pt.

C vs E:  18 to 04  (C wins). C gets 1 pt.

D vs E:  13 to 09  (D wins). D gets 1 pt.

CONCLUSION:

A – 3pts;
B – 3pts;
C – 2
pts;
D – 1pt;
E – 1pt.


Therefore, by the method of pairwise comparisons, in this election, A and B tie for the first place!


How could we break this tie? There are many possible ways; here is just a sampler of these ways:

1.
Use the results of a pairwise comparison between the winners. In our example, since A beats B 13 votes to 9, the tie would be broken in favor of A.

2.
Use the total point differentials. For example, since A beats B 13 to 9, the point differential for A is +4, and since A lost to E 10 to 12, the point differential for A is –2. Computing the total point differentials for A gives 4+2+2-2 = 6. Likewise, the total point differentials for B are 2+2+12-4 = 12. In this case, the point differentials favor B, so B would be declared the winner.

3.
Use first place votes. In our example, A has 8 and B has 4. Therefore, with this method, the winner would be A.

4.
Use Borda count points to choose between the two winners. In our example, 



A has (5 x 8) + (3 x 4) + (2 x 7) + (1 x 3) = 69 points;



B has (5 x 4) + (4 x 8) + (3 x 5) + (1 x 5) = 72 points;

and the tie would be broken in favor of B.

CONCLUSION:


We should not be surprised that the different tie-breaking methods may produce different winners and that there is no single right method for breaking ties. In retrospect, flipping a coin might not be such a bad idea :::)))(((.

A gets 2.5 points


B gets 1.5 points


C gets 0.5 points


D gets 1.5 points








