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Abstract— Programming imperfection expectation examination is a significant issue in the computer programming local 

area. Programming imperfection expectation can straightforwardly influence the quality and has accomplished critical 

prevalence. This product forecast examination helps in conveying the best turn of events and makes the upkeep of programming 

more solid. This is on the grounds that anticipating the product flaws in the previous stage further develops the product quality, 

effectiveness, dependability and the general expense in SDLC. In this paper the SVM-RFE calculation was utilized for 

extricating applicable highlights from the crude datasets. In any case, The Random Forest and Decision Tree methods were 

utilized in this paper for the expectation model with least arrangement of measurements that can accomplish the adequate 

outcome. The exhibition of the methods is assessed utilizing the exactness, accuracy and review. The outcomes demonstrated 

the way that a blend of ML calculations could be utilized successfully to foresee programming surrenders. The Random Forest 

classifier with blend of SVM-RFE scored the best execution results, when contrasted and the Decision Tree with SVM-RFE 

classifier. 

I. INTRODUCTION 

Programming Imperfection Expectation is a significant issue in programming improvement and support processes, which 

worries with the by and large of programming achievement. Foreseeing and finding the bugs in the prior gradually work in 

SDLC makes the product more solid, proficient and better quality when contrasted and tracking down bugs in the later stages 

[2][7]. Be that as it may, fostering a product deformity expectation model is certainly not a simple errand and many new devices 

and strategies are presenting in the AI for better execution. These classifiers are Naive Bayes(NB) and Support Vector 

Machine(SVM) and Artificial Neural Networks(ANN). The improvement system showed the way that ML estimations can be 

used enough with a high accuracy rate. A programming distortion is a screw up, bug, defect, issue, breakdown or blunders in 

programming that makes it make a mixed up or unpredicted outcome. Issues are essential properties of a structure. They appear 

from design or gathering, or outside condition. Programming imperfections are modifying botches which cause particular 

execution differentiated and assumption. The presence of programming deserts influences emphatically on programming 

dependability, quality, and support cost. Accomplishing dependable programming likewise is difficult work, even the product 

applied cautiously on the grounds that most time there is covered up mistakes. Likewise, fostering a product imperfection 

forecast model which could foresee the broken modules in the beginning stage is a genuine test in computer programming. 

Programming deformity expectation examination is a fundamental movement in programming improvement [11][13]. This is 

on the grounds that foreseeing the bugs before programming organization accomplishes client fulfillment, and helps in 

expanding the general exhibition of the product. Additionally, anticipating programming deserts early further develops 

programming transformation to various conditions and increments asset usage. 

II. FEATURE DETERMINATION 

The component choice calculation eliminates the unessential and excess highlights from the first dataset to further develop the 

grouping precision. The element choices additionally lessen the dimensionality of the dataset; increment the learning exactness, 

further developing outcome conceivability. The component choice try not to over attack of information. The element 

determination otherwise called ascribes choice which is utilized for best apportioning the information into individual class 

[1][8]. The element choice strategy likewise incorporates the determination of subsets, assessment of subset and assessment of 

chosen highlight. The two inquiry calculations forward determination and in reverse ends are utilized to choose and dispense 

with the fitting element. The element choice is a three-stage process specifically search, assess and stop. Various types of 

component determination calculations have been proposed. The component choice strategies are arranged into three Channel 

technique, Covering strategy, and Inserted strategy [10]. Each component choice calculation utilizes any of the three element 

determination strategies. 
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2.1 Support Vector Machine Recursive Feature Elimination (SVM-RFE) 

The SVM-RFE, is seen as perhaps the best procedure for feature assurance. A section choice cycle can be utilized to crash 

terms in the arranging dataset that are evidently uncorrelated with the class names, thusly dealing with both suitability and 

precision [4][10]. The SVM-RFE is a SVM-based part confirmation assessment, can channel colossal components and crash 

sensibly insignificant part components to accomplish higher social event execution. It is a covering feature choice framework 

which conveys the arranging of components utilizing in reverse part evacuation. The standard support behind SVM-RFE is to 

manage the arranging loads for all features and sort the components as shown by weight vectors as the get-together reason. To 

apply SVM-RFE arranging as shown by the sales for importance of the components, and pick the once-over of limits that adds 

to the depiction. During the RFE cycle, first, the classifier is prepared on the principal plan of components and weights are 

credited to every component. By then, at that point, consolidates whose exceptional weights are the smallest are pruned from 

the ongoing set components. That cycle is recursively repeated on the pruned set until the best number of components to pick 

is at last reached. 

SVM-RFE is an iterative calculation. Every complement contains the going with two stages. Initial segment stacks, gotten 

through setting up a straight SVM on the arranging set, are utilized in a scoring limit concerning arranging features. Then, the 

part with least position is discarded from the information. In like manner, a chain of component subsets of diminishing size is 

gotten. SVM classifiers are prepared on preparing sets confined to the part subsets, and the classifier with best prudent 

execution is picked. 

III. MACHINE LEARNING 

AI, a part of computerized reasoning, is a logical discipline worried about the plan and improvement of calculations that permit 

PCs to develop ways of behaving in light of observational information, for example, from sensor information or data sets 

[3][12]. A significant focal point of AI research is to consequently figure out how to perceive complex examples and settle on 

clever choices in light of information. ML has a great many applications, including web crawlers, clinical conclusion, text and 

penmanship acknowledgment, picture screening, load estimating, showcasing and deals determination, etc. 

The model can be prescient to make forecasts from now on, or illustrative to acquire information from information. To play 

out a prescient or graphic errand, AI by and large utilize two primary methods: Grouping and Bunching. In grouping, the 

program should anticipate the most likely class, class or name for novel perception into one or numerous predefined classes or 

mark while bunching, the classes are not predefined during the growing experience. In this paper, Random Forest and Decision 

Tree Classifiers are utilized for preparing information and testing it. 

3.1 Decision Tree 

Decision tree learning is one of the best strategies for administered order learning. Decision trees are a basic recursive design 

for communicating a consecutive grouping process in which a case, depicted by a bunch of characteristics, is doled out to one 

of a disjoint arrangement of classes [5][8]. A choice tree is a tree structure which orders an information test into one of its 

potential classes. Decision trees are utilized to separate information by settling on choice standards from the huge measure of 

accessible data. A choice tree classifier has a basic structure which can be minimalistically put away and that effectively 

characterizes new information. 

Choice trees comprise of hubs and leaves. Every hub in the tree includes testing a specific property and each leaf of the tree 

means a class. Typically, the test contrasts a property estimation and a steady. Leaf hubs give a characterization that applies to 

all occasions that arrive at the leaf, or a bunch of groupings, or a likelihood circulation over every conceivable arrangement 

[12][14]. To characterize an obscure case, it is steered down the tree as per the upsides of the properties tried in progressive 

hubs, and when a leaf is reached, the example is grouped by the class relegated to the leaf. 

3.2 Random Forest 

Self-confident woods region is a social occasion gaining strategy reliant upon portrayal and fall away from the confidence 

trees. Each tree is ready on a bootstrap test, and ideal parts at each split are seen from a self-confident subset thing being what 

they are. Notwithstanding assumption, self-confident trees can be used to review variable importance measures to rank parts 

by reasonable importance. The irregular woods region is used to get the part organizing characteristics, and these properties 

are applied to pick which highlights are discarded in each accentuation of the appraisal [8][9]. The framework joins the progress 

of a gigantic number of choice trees and inside surprising trees; haphazardness is used in the going with ways: first thing, each 

choice tree is made using another bootstrap test. Furthermore, during the improvement of each and every decision tree, each 
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center split combines the sporadic affirmation of a subset of k parts, of which the best parted is settled [15]. It is especially 

valuable for immense datasets with several information highlights since it diminishes the upheaval, complex nature and running 

time of the evaluation. 

IV. EXPERIMENTAL RESULTS 

The trials have been directed by utilizing python programming language. The python Scikit-Learn is a bundle for information 

arrangement and perception. We have considered the KC2/software defect prediction dataset, this dataset is openly accessible 

online on promise Software Engineering Repository, NASA Metrics Data Program [6]. This informational collection has 522 

lines and 22 segments and there are two class labels i.e., Defect class has 105 instances and No Defect class contains 415 

instances. The arrangement we proposed isolated the information into two gatherings: the preparation and testing. The 

preparation information comprises of 70% of the dataset and intends to prepare the calculations. The test information contains 

30% and is utilized to test the calculations. We evaluate our three models using different performance metrics like accuracy, 

precision, Recall and F1-Score, the Experimental results are shown in the figure-1. 

The results of two classifiers are compared the on basis of correctly classified instances with feature selection techniques and 

without using feature selection techniques shown in table-1 and same shown in the figure-1. 

TABLE 1 

PERFORMANCE OF CLASSIFIERS 

Algorithm Accuracy Precision Recall 

Decision Tree with all features 93.48 93.5 93 

Decision Tree with reduced features 95.54 95.2 94.8 

Random Forest with all features 94.23 94.4 94 

Random Forest with reduced features 97.43 97.2 97.2 

 

 

Figure-1: Performance of Classifiers 

From the figure-1, we notice the exhibition of Decision Tree without include determination, the exactness has 923.48%, while 

with highlight choice dependent on precision has accomplished 95.54%. Thus, there is improvement in the exactness with 

include choice. The exactness rate is expanded 2.29% with highlight determination.  

we notice the exhibition of Random Forest calculation without highlight determination, the exactness has 94.23%, though with 

include choice dependent on precision has accomplished 97.43%. Be that as it may, there is an improvement in the precision 

with include determination. The exactness rate is expanded 3.88% with include determination. In this way, in both datasets, 

there is an improvement with include determination.  
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V. CONCLUSION 

Software Defect Prediction can directly affect the quality and has achieved significant popularity in the last few years. This 

software prediction analysis helps in delivering the best quality product without any defects. Therefore, this helps in deploying 

the products that are error free. Here we performed this using machine learning algorithms Decision Tree and Random Forest. 

When we observed the accuracies obtained between these two algorithms Random Forest is more accurate than Decision Tree 

algorithm. 

REFERENCES 

[1] D. Hand, H. Mannila, P. Smyth.: Principles of Data Mining. The MIT Press. (2001)  

[2] G.Abaeia, A.Selamata, H.Fujitab, “An empirical study based on semi-supervised hybrid self-organizing map for software fault 

prediction”, Knowledge-Based Systems, vol. 74, (2015), pp. 28-39 

[3] G Ravi Kumar, K Tirupathaiah and B Krishna Reddy, “Client Churn prediction of banking and fund industry utilizing machine learning 

techniques”,IJCSE,Volume-7,Issue- 6,PP:842-846, 2019 

[4] Guyon I, Weston J, Barnhill S, Vapnik V. Gene selection for cancer classification using support vector machines. Mach Learn. 

2002;46:389–422. 

[5] H. Witten and E. Frank, “Data mining: practical machine learning tools and techniques with Java implementations”, San Francisco, CA, 

USA: Morgan Kaufmann Publishers Inc., (2006) 

[6] http://promise.site.uottawa.ca/SERepository/datasets-page.html 

[7] I. H. Laradji, M.Alshayeb, L.Ghouti, “Software defect prediction using ensemble learning on selected features. Information and Science 

Technology”, vol. 58, (2015), pp. 388-402. 

[8] J. Han and M. Kamber,” Data Mining concepts and Techniques”, the Morgan Kaufmann series in Data Management Systems, 2nd ed. 

San Mateo, CA; Morgan Kaufmann, 2006. 

[9] L. Breiman, “Bagging predictors,” Machine learning, vol. 24, no. 2, pp. 123–140, 1996. 

[10] Liu, H. & Yu, L. (2005). Towards integrating feature selection algorithms for classification and clustering. IEEE Transactions on 

Knowledge and Data Engineering, 17(4), 491-502 

[11] M.Chis,”Metrics for Module Defects Identification", International Journal of Computer and Information Science,PP:273-277, 2008 

[12] M. V. Lakshmaiah , G. Ravi Kumar and G. Pakardin, “Frame work for Finding Association Rules in Bid Data by using Hadoop 

Map/Reduce Tool”, International Journal of Advance and Innovative Research, Volume-2,Issue1(1),PP:6-9, Indian Academicians and 

Researchers Association,2015 

[13] R. Malhotra, “A systematic review of machine learning techniques for software fault prediction”,Applied Soft Computing, vol. 27, 

(2015), pp. 504-518. 

[14] P.-N. Tan, M. Steinbach, and V. Kumar, Introduction to Data Mining. Reading, MA: Addison-Wesley, 2005. 

[15] Z. Ma, P. Wang, Z. Gao, R. Wang, and K. Khalighi, “Ensemble of machine learning algorithms using the stacked generalization 

approach to estimate the warfarin dose,” PLOS ONE, vol. 13, pp. 1–12, 10 2018. 

https://www.researchgate.net/profile/G-Ravi-Kumar/publication/335803824_Client_Churn_Prediction_of_Banking_and_fund_industry_utilizing_Machine_Learning_Techniques/links/5dcd47244585156b3510e6d0/Client-Churn-Prediction-of-Banking-and-fund-industry-utilizing-Machine-Learning-Techniques.pdf
https://www.researchgate.net/profile/G-Ravi-Kumar/publication/335803824_Client_Churn_Prediction_of_Banking_and_fund_industry_utilizing_Machine_Learning_Techniques/links/5dcd47244585156b3510e6d0/Client-Churn-Prediction-of-Banking-and-fund-industry-utilizing-Machine-Learning-Techniques.pdf
http://promise.site.uottawa.ca/SERepository/datasets-page.html

