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Bag of Condition Chains : Machine learning method for anomaly
detection based on decision trees and application to name card entry
mistake detection

Yuji Kasuya'!

Abstract: This paper describes a new learning method based on a decision tree for anomaly detection, and the application of this
to the detection of entry mistakes for name cards. Anomaly detection tasks sometimes have problems, such as:
1. Anomaly samples are very few (e.g., less than 1%). Because of this, it is difficult to collect samples, and the samples collected

tend to be biased.

2. It is impossible to perfectly determine if something is an anomaly or not from observed data, even manually.

To overcome these problems, our method uses two types of sample data for learning. These are (1) data with sufficient quantity,
but biased, and (2) data having little bias but also small quantity. Our method has two steps. In step one we use the first type of
data to create decision trees randomly with variable parameters such as tree depth, class weight, features to use, and parting
methods. In step two we divide all trees into branches and select effective combinations of branches using a greedy algorithm with
the second type of data. Our method makes a simple result model that is easy to implement and more effective than the decision
tree model. Our experiment reveals that our method found 1.5 to 2 times more name card entry mistakes than normal decision
trees.

Keywords: decision tree, anomaly detection, unbalanced classes problem
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