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For the examples to use in explaining the below methods suppose we have 3 IR systems A,B,C and 5 documents a,b,c,d and e. The IR systems rank the documents for a given query as follows: A(a,b,c,d)  , B(c,a,e,d) , C(b,a,d,e) i.e. IR system retrieves a,b,c and d and a is the highest ranked document and d is the lowest ranked document.

1 – Rank Position (Reciprocal Rank) Method

Retrieval systems determine the rank positions. When a duplicated document is found the inverse of its rankings are summed up, since the documents returned by more than one retrieval system might be more likely to be relevant. The following equation shows the computation of the rank score of document i using the position information of this document in all of the systems  ( j = 1. ..n). In the resulting scores, smaller is better.



 r(di) = 1 / Σj 1 / (position dij)

Example: 

ra = 1 / (1 + ½ + ½ ) = 0.50

rb = 1 / (1 + 1/2) = 0.67

rc = 1 / (1 + 1/3 ) = 0.75

rd = 1 / (1/4 + ¼ + 1/3) = 1.2

re = 1 / (1/3 + 1/4) = 1.71,  so a > b > c > d > e, where > denotes ranking.

2 – Borda Count Method

The highest ranked individual (in an n-way vote) gets n votes and each subsequent gets one vote less (so the number two gets n _ 1 and the number three gets n_ 2 and so on). If there are candidates 1eft unranked by the voter, the remaining points are divided evenly among the unranked candidates. Then, for each alternative, all the votes are added up and the alternative with the highest number of votes wins the election.

Example: 

BC(a) = 5 + 4 + 4 = 13

BC(b) = 4 + 5 + 1 = 10

BC(c) = 3 + 5 + 1 = 9

BC(d) = 2 + 2 + 3 = 7

BC(e) = 1 + 3 + 2 = 6

So a > b > c > d > e.

3 – Condorcet Method

In the Condorcet election method, voters rank the candidates in the order of preference. The vote counting procedure then takes into account each preference of each voter for one candidate over another. The Condorcet voting algorithm is a majoritarian method that specifies the winner as the candidate, which beats each of the other candidates in a pair wise comparison.

Example:

In the first stage, we use an N · N matrix for the pair wise comparison, where N is the number of candidates. Each non-diagonal entry (i, j) of the matrix shows the number of votes i over j (i.e., cell [a,b] shows the number of wins, loses, and ties of document a over document b, respectively). In a system while counting votes, a document loses to all other retrieved documents if it is not retrieved by that system.

	
	a
	b
	c
	d
	e

	a
	
	2,1,0
	2,1,0
	3,0,0
	3,0,0

	b
	1,2,0
	
	2,1,0
	2,1,0
	2,1,0

	c
	1,2,0
	1,2,0
	
	2,1,0
	2,1,0

	d
	0,3,0
	1,2,0
	1,2,0
	
	2,1,0

	e
	0,3,0
	1,2,0
	1,2,0
	1,2,0
	


After that, we determine the pair wise winners. Each complimentary pair is compared, and the winner receives one point in its ‘‘win’’ column and the loser receives one point in its ‘‘lose’’ column. If the simulated pair wise election is a tie, both receive one point in the ‘‘tie’’ column.

	
	Win
	Lose
	Tie

	a
	4
	0
	0

	b
	3
	1
	0

	c
	2
	2
	0

	d
	1
	3
	0

	e
	0
	4
	0


To rank the documents we use their win and lose values. If the number of wins that a document has is higher than the other one, then that document wins. Otherwise if their win property is equal we consider their lose scores, the document which has smaller lose score wins. If both win and lose scores are equal then both documents are tied. The final ranking of the documents in the example is a > b > c > d > e.

The original Condorcet method can lead to a condition referred to as the Condorcet paradox. In a paradoxical case, there would be an equivalence class of winners, and one would be unable to pick the top winner or rank them. (A commonly used example for this is the following: A: a > b > c; B: b > c > a; C: c > a > b. In this example, the top choice of A is a, etc.). If equivalent sources are considered tied, this problem is resolved.

