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Since massive computing resources have been recently available with the
progress of information processing, constructing discriminative models with
features based on all possible combinations of primitive features has become
worth considering. Constructing all possible combinations is easy, and does
not require any deep knowledge of the target problem. However, combina-
torial explosion results in a huge number of features, which is difficult to be
handled efficiently even with massive computational resources. In this paper,
we propose a new method to pick out effective features from high dimensional
conjunctive features. Our method succeeds in greatly reducing the number of
features without the reduction of accuracy in the game of shogi.
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Fig.1 Representation of the board as a graph.
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// initialize variables

eval — 0

graph «— current_board_graph
hash «— 0

imp «— 1

u]

calc_eval(eval, graph, path, hash, imp)
// check path length
if len(path) > max_length

return

endif

// check all edges from the last node
sorted_edge_list «— get_sorted_edge_list(graph, tail(path))
for all edge € sorted_-edge_list

// get next_node and check next_node has been already checked
next-node «— next_node(edge)
if is_checked(nezt-node)
continue
end if

// update importance of path and compare with the threshold
next_imp «— imp X con(edge)
if next_imp < threshold
break
end if

// check next_node, update path and hash
check(next-node)

push_back(path, nezt_-node)

hash «— hash @ rand(nezt_-node)

// update evaluate value and call calc_eval recursively
if len(path) > 1
eval — eval + Alen(path)—1 o weight(hash)
end if
calc_eval(eval, graph, path, hash, new_imp)

// restore path and hash, uncheck next_node
hash «— hash @ rand(nezt_node)
pop-back(path)

uncheck(nezt_node)

end for

end

03 ODO0ooooooooooooonono

Fig.3 Pseudocode of the evaluation function.
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Table 2 Learning results of different methods.
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