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Abstract

Ranking plays an important role in many applications. In search systems or recommender
systems, a user satisfies his/her goal with lower cost by displaying appropriate contents in higher
positions. Ranking methods have been used as a core technique to achieve a good search result,
which are selected from a massive amount of search result candidates. Recently, learning to
rank, which generates a ranking model based on a supervised learning framework, has been
studied among information retrieval communities. A learning-to-rank algorithm generates a
ranking model based on training data. The ranking model outputs a ranking list from unsorted
documents. This paper tackles following four challenges to achieve a practical learning-to-rank
algorithm: (1) Learning to rank from multiple sources. (2) Learning to rank from large-scale
datasets. (3) Learning to rank from noisy training data. (4) Learning to rank based on small
feature sets.

This paper is organized as follows: Chapter 1 describes backgrounds and the purpose of this
research. Chapter 2 introduces a learning-to-rank problem and related work. Chapter 3
describes a novel learning-to-rank algorithm called TRankBoost, which uses multiple sources
that consist of different relevance distributions such as training data made from human assessors
and that of click-through logs. Chapter 4 describes a novel online learning-to-rank algorithm
called PARank-NDCG, which introduces information evaluation measure into margin size, ramp
loss function for robust learning, and max-loss update strategy. Chapter 5 describes
OrderSOM, which is an extension of self-organizing maps, to achieve high-accuracy rankings
with a few features. Chapter 6 concludes the paper with a summary of future issues.




