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OWMEZEE / Theme of Research

The distributional query complexity of unbalanced game tree

@WEME / Outline of Research

In 1986, Saks and Widerson first studied the randomized complexity for any balanced n—branching tree with height h. Liu and Tanaka (2007)
launched a study program to calibrate them on different kinds of distributions under different classes of algorithms. Recently, Suzuki and Niida
(2015) made a prominent work on uniform binary trees on ID and IID, and then Peng et al. (2017) generalized it to balanced multi—branching trees.
On the other hand, it had remained open whether the eigen—distribution is unique or not for a balanced multi-branching tree on CD. To this end,
Okisaka et al. (2017) introduced the weighted trees. During my visit supported by JASSO, we have shown some new results on weighted trees on
ID and IID.

®WMEME / Results of Research

In particular, we generalize our previous results in [1] to weighted trees where the cost of querying each leave is associated with its Boolean
value. For a multi-branching weighted tree, we define a directional algorithm and show it is optimal among all the depth—first algorithms with
respect to the given independent distribution. We further prove that if an independent distribution d achieves the distribution complexity, then d
turns out to be an independent and identical distribution. [1]. W. Peng, N. Peng, K. Ng, K. Tanaka, Y. Yang, Optimal depth—first algorithms and
equilibria of independent distributions on multi-branching trees, Inform. Process. Lett., 125 (2017) 41-45.

@4#%0OEE /| Further Research Plan

1. Saks and Wigderson proposed the notion of leaf cost function. Instead of assuming unit cost for each leaf, they consider the cost as a function
of leaf and its value. We would also like to investigate the Eigen—distribution for game trees with a leaf cost function.

2. The most of all results on game trees are all restricted to balanced multi-branching trees. We would like to consider algorithms and distributional
complexity on more generalized game trees.
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