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Abstract
A relevant sub area of reverse engineering is identification of 
modules requiring re engineering, which focuses on predicting 
faulty modules. To this end, predicting faulty modules may 
use any available source of information such as source code 
and documentation. Similarly, the identified abstractions may 
take different forms such as module breakdown, structure-
charts, entity-relationship diagrams, and software metric 
specifications. In this paper it is proposed to investigate the 
classification accuracy of random tree algorithms for software 
defect prediction.
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I. Introduction
Traditionally, software metrics has been used to define the 
complexity of the program, to estimate programming time. 
Extensive research has also been carried out to predict 
the number of defects in a module using software metrics. 
Essentially, software metrics deals with obtaining quantitative 
measurements of the software or its specifications. Many 
proposed metrics have values from an interval, ordinal or 
even nominal scale. If the metric values are to be used in 
mathematical equations designed to represent a model of the 
software process, metrics associated with a ratio scale may 
be preferred, since ratio scale data allow most mathematical 
operations to be meaningfully applied. The software metrics is 
widely researched; works which stand out in implementation 
of the metrics program are those of [1]. The first and the most 
extensive report of software metrics program containing key 
guidelines, which formed a base for a subsequent metrics 
program was done by Grady and Caswell. Goal Question Metric 
(GQM) was proposed, by [2], using ideas from the total quality 
management to ensure that the metrics activities are always 
goal-driven. A metrics program without goals or without direction 
is certain to fail [3,4,5]. The GQM ensured that the metrics 
program should collect only that metrics, which is relevant 
to the particular goal. The works of [6] highlights the need of 
scale types for defining measurement for software metrics 
activities. In this paper it is proposed to study the classification 
accuracy of Random tree algorithm on the JM1 dataset publicly 
available. The data set of software metrics is obtained from 
NASA’s Metrics Data Program (MDP).

II. Methodology
Random tree [7] is a decision tree that considers K randomly 
chosen attributes at each node and allows class probabilities 
based on backfitting with no pruning [Frederick Livingston, 
2005]. The effects of different variables are generally not found. 
The steps involved in a random tree are

A data set is formed by sampling with replacement 1. 
members from the training set. The number of examples 
in the data set is equal to that of the training data set. 
This new data set may contain duplicate examples from 
the training set. 

A random number of attributes are chosen for each tree. 2. 
These attributes form the nodes and leafs using standard 
tree building algorithms.
Each tree is grown to the fullest extent possible without 3. 
pruning.

Fig. 1, shows the ensemble of trees that are produced within 
the random tree.

Fig. 1: Six different trees produced within random tree

From fig. 1, it is seen that the split of the nodes can occur using 
different logic for the given class labels. Taking the median 
value of all the six different trees produces better results.

The metrics considered in this work include
 LOC_BLANK
 BRANCH_COUNT
 LOC_CODE_AND_COMMENT
 LOC_COMMENTS
 CYCLOMATIC_COMPLEXITY
 DESIGN_COMPLEXITY
 ERROR_COUNT
 ERROR_DENSITY
 ESSENTIAL_COMPLEXITY
 LOC_EXECUTABLE
 HALSTEAD_CONTENT
 HALSTEAD_DIFFICULTY
 HALSTEAD_EFFORT
 HALSTEAD_ERROR_EST

III. Result
The dataset was split in the 70:30 ratio with 70% of the data 
being used for training and the remaining for testing. Random 
tree with depth of 5,10,15 and 20 were investigated. The 
classification accuracy is shown in fig. 2, and fig. 3, shows the 
root mean squared error.
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Fig. 2: Classification accuracy using different tree depth.

Fig. 3: Root mean squared error.

It is seen that as the depth of the tree increases the classification 
accuracy decreases significantly. The main reason for this is 
the over fitting of the data.

IV. Conclusion
In this paper it was proposed to test the classification accuracy 
of the random tree algorithm for predicting defective modules 
in the software. JM1 dataset available in the promise data 
repository was used and classification accuracy of 81.34% 
achieved. 
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