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Fish Bone Decision Tree : method of divide most distinguish class

DAISUKEMATSUO!" TOSHIKAZU WADAT

Abstract: Decision tree is a data structure for learning classification rules by recursively dividing given dataset. The data division
for real vectors is realized by thresholding the scalar values obtained by inner product or distance computation with certain vectors.
Since the division is conducted so as to maximize the purity measure represented by entropy or Gini gain, division rules near leaf
nodes are learnt based on small unbalanced dataset. This limits the generalization power of the learnt rules near leaf nodes. For
relaxing this problem, L. Breiman proposed random forest that uses decision trees learnt from randomly sampled datasets. However,
we still need a good decision tree, because the performance of the forest is dominated by the accuracy of individual decision tree.
For realizing better decision tree, this report proposes a decision tree construction method focusing on the most distinguishable
class pair. This method first compute the projection vector that separates most distinguishable classes A and B. Each separated
dataset is further separated into A and else or B and else. Two separated datasets elses are merged again, because they are the by-
products of separating A from B. This merging has some effect for keeping generalization power. As a result, we get a trinary tree
separating a dataset into three data sets at each node. We name it Fish Bone Decision Tree (FBDT) based on its shape. This paper
reports the performance evaluation of FBDT as a single decision tree and a forest component through experiments. Also, FBDT
can be used as a trinary cording by using each node as a primitive encoder. As a result, vectors can be mapped on to the scalar axis
keeping the class label integrity. This method can be used in many visualization method. For example, the scalar can be used as
file names of image vectors, that keeps the integrity of content similarity.

Keywords: decision tree, data partition, coding
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