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Bayes minimum risk As defined in [ 20 , 21 ], Bayes minimum risk classifier is a decision model based on
quantifying trade-offs between various decisions using probabilities and the costs that accompany such
decisions. Therefore, pruning techniques are applied in order to remove those unwanted branches with the aim
of improving the accuracy, also removing non-productive parts of the tree results in less complex tree with
small size [ 4 â€” 6 ]. In this paper, we adopt post-pruning approach to combat the over-fitting problem that
rises during data classification process and leads to a complex tree with large size and difficult to understand.
Many of these variables are of marginal relevance and, thus, should probably not be included in data mining
exercises. This study investigated the influence of pruning on the accuracy and tree size. Furthermore, the
study about error based pruning algorithm clarified that varying the certainty factors resulted in a smaller tree [
17 ]. This is one of the most important usages of decision tree models. The experiments also demonstrate that
the proposed method shows satisfactory performance in terms of precision score, recall score, TP rate, FP rate
and area under ROC. References Aitkenhead MJ A co-evolving decision tree classification method. Most of
the pruning methods such as reduced-error pruning and minimum-error pruning traverse the decision tree in
bottom-up order estimating the misclassification errors for each node to reduce the tree size and to avoid the
over-fitting problem. This is an open access article distributed under the terms of the Creative Commons
Attribution License , which permits unrestricted use, distribution, and reproduction in any medium, provided
the original author and source are credited. Each of these algorithms attempted to produce simple tree structure
with high accuracy. Proposed algorithm adopts a post-pruning bottom-up method for C4. This paper describes
basic decision tree issues and current research points. Moreover, the flowchart in Fig 2 indicates the structure
of the proposed algorithm and way followed to proceed. More recently, decision tree methodology has become
popular in medical research. An example of the medical use of decision trees is in the diagnosis of a medical
condition from the pattern of symptoms, in which the classes defined by the decision tree could either be
different clinical subtypes or a condition, or patients with a condition who should receive different therapies.
The experimental results show that the proposed method produces better classification accuracy and its
complexity is not much different than the complexities of reduced-error pruning and minimum-error pruning
approaches. Although the research in [ 14 ] performed an empirical comparison for five pruning methods, the
experiment results showed that the methods such as critical-value pruning, error complexity pruning and
reduced-error pruning outperformed the pessimistic-error pruning and minimum-error pruning in terms of the
tree size and accuracy. While post-pruning algorithms estimate the misclassification errors at each decision
node, PBMR method estimates the risk-rate of a node and its leaf and then propagates this error up the tree
instead of estimating the misclassification errors. An experimental study for cost complexity pruning and C4.
During the data classification process, some branches of the decision tree may contain noise or outliers in the
training data and these results in a complex tree which is difficult to understand. Post-pruning decision tree
algorithm that was based on C5. Introduction Decision tree is one of the most powerful and efficient
techniques in data mining which has been widely used by researchers [ 1 â€” 3 ]. The results showed that the
produced tree was with small size and high accuracy. Furthermore, post-pruning algorithms estimated
misclassification errors at each decision node and propagated this error up the tree. The risk associated for
each node k is computed as following: 1 where Lk ai Cj and pk Cj x are the loss function when an example is
predicted in class Cj while true class is Ci and the estimated probability of an example belonging to Cj,
respectively and Tc is the total number of classes. To avoid this obstacle a new post-pruning method called
Pruning with Bayes Minimum Risk PBMR is introduced in order to achieve high accuracy with reduced tree
size. To overcome this problem several approaches such as pruning methods are introduced for optimizing the
computational efficiency of the tree with high accuracy. Competing interests: The authors have declared that
no competing interests exist. Decision trees suffer from over-fitting problem that appears during data
classification process and sometimes produce a tree that is large in size with unwanted branches.


