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The Bradley-Terry model was first proposed to study paired comparisons. Let

a be the number of items in a preference test. After all paired comparisons (i, j),

i, j = 1, 2, · · · , a, i < j, are done, we may estimate the ranking of items by using

the above preference test scores. Bradley and Terry proposed pij = δi/(δi + δj),

where pij represents the probability that item i is preferred rather than item j in

the preference testing in the matched pair (i, j).

Later, the Bradley-Terry model was used to evaluate the ability of players based

on athletic competitions. Let F (x) be any continuous distribution function andXi

be the ability of player i in the competition. Assume that the distribution function

of Xi is P (Xi ≤ x) = F δi(x), i = 1, 2, · · · , where δi > 0. Assume also Xi and Xj

are independent. Then P (Xi > Xj) =
∫∫

xi>xj

dF δi(xi)dF
δj(xj) = δi/(δi + δj).

Another way of approaching the Bradley-Terry model is described in Takeuchi

(1980). If pij which is the probability that Player i wins in a match between Player

i and Player j, satisfies pijpjkpki = pikpkjpji, pij is exressed as pij = δi/(δi + δj).

In this presentation, the above results will be extended to the case of three or

more player competitions.

When singles and doubles matches are played in some sports competitions such

as tennis, it is reasonable to assume that the pair of Players (i, j) has the ability

of δi + δj. Then, the probability which Pair (i, j) defeats Pair (k, l) in a doubles

game is expressed as p(ij),(kl) = (δi + δj)/(δi + δj + δk + δl). This presentation also

discusses how to estimate δi, i.e., the ability of Player i, by using data from both

singles and doubles. Some related problems are also discussed.
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