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7. Conclusion

In this paper, we have investigated the theory and al-gorithms of the 
listwise approach to learning to rank. We have pointed out that to 
understand the effective-ness of a learning to rank algorithm, it is 
necessary to conduct theoretical analysis on its loss function. We propose 
investigating a loss function from the view-points of (a) consistency, (b) 
soundness, (c) continu-ity, differentiability, convexity, and (d) efficiency. 
We have obtained some theoretical results on consistency of ranking. We 
have conducted analysis on the likeli-hood loss, cosine loss, and cross 
entropy loss. The re-sult indicates that the likelihood loss has better prop-
erties than the other two losses. We have then de-veloped a new learning 
algorithm using the likelihood loss, called ListMLE and demonstrated its 
effective-ness through experiments.
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