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ABSTRACT 

The Software Defect Prediction (SDP) being an important activity in decision support 

ensures assurance of software quality. The SDP is a prominent system in that of program 

testing where a defect is duly predicted in order to keep it away from the factors that are at 

maximum risk. The error rate classification in this program and its defect prediction module 

has to be made carefully for keeping a distance from the error rate misclassification. In this 

paper, Hybrid Firefly or FFSDS (FireFly Stochastic Diffusion Search) approach is proposed 

to improve the classification accuracy, there by defect prediction is improved. The classifiers 

like the Support Vector Machine (SVM), the Naïve Bayes (NB) and the K-Nearest Neighbor 

(KNN) are used for the classification of the selected features using FFSDS approach. 

Keywords: Software Defect Prediction (SDP), Stochastic Diffusion Search (SDS), 

Feature Selection, Firefly (FF), Support Vector Machine (SVM), Naïve Bayes (NB) and K-

Nearest Neighbor (KNN). 

1 INTRODUCTION 

A defect in the software is called an error, a mistake, a flaw, a fault or a failure in the 

program system which can produce an unexpected or an incorrect result. The defects in the 
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software are found to be expensive relating to quality and cost. Further, the cost involved 

in the capturing and the correcting of such defects is quite expensive in the activities of 

software development. It may be difficult to eliminate the defects, but there is a chance of 

minimizing the defects and their impact on projects. For this a process of defect management 

has to be implemented for the purpose of focusing on the quality improvement through the 

defect density decrease. A small investment in the process of defect management will give 

some significant results and the process of SDP will locate the defective modules within the 

software. 

For the purpose of producing a quality software, a final product will have only a few 

defects and an early detection of such software can result in a reduction in the cost of 

development and the effort to rework and render software that is reliable. Therefore, the 

defect prediction, investigation is a very important aspect in achieving quality software [1]. 

The SDP has been recognized as an important way to be able to reach the efficiency of 

software development. Most of the costs of this will be spent on the activities of software 

detection, but the ability of guaranteeing the reliability of software continues to be limited 

[2]. The procedures in SDP are used for the classification of modules that are inclined 

towards defect or the quality of the defects that are anticipated to be found in the module or 

the venture.  

There are several diverse systems used with a goal to classify or predict the defects that 

are gathered comprehensively into the processes that are used for the prediction or the 

anticipation of the defects that are in the release of the given software. The models of 

prediction may simply use the defects that are identified amidst the development and their 

testing without taking into consideration the actual attributes that have been identified along 

with its inward structure or design or implementation of either the venture or the item being 

assembled as the defect of black box and its strategies of prediction. Then the defect 

prediction strategies and the attributes of utilization have been identified along with the item 

and the process like the changes in complexity or size that are grouped under its white box 

system.  

The SDP Process  

1. Generation of cases from the software archives, like the frameworks of variant 

control, issuing of frameworks like email archives and so on.    

2. Once the examples are produced the metrics and the names that are applied in 

preprocessing of strategies that are regular within machine learning.    

3. The systems in preprocessing are used as a part of defect prediction and 

ponders on feature selection, normalization of data and reduction of noise.  

4. This prediction model will predict if another example, has a bug [3]. 

Every one of such instances will represent one system or a component or a source file or a 

class or a function and also a method of change of code in accordance to the prediction of the 

granularity. The tracing of faults early in the development of software will help in the 
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improvement of cost and the software and also in attaining better customer satisfaction. It is 

critical to be able to predict the faults as this can help in the development of a reliable and a 

high quality software at a low cost. The SDP is that process of identifying the modules that 

are defective and contains some independent variables that are collected and also measured at 

the time of development of software and the life cycle is dependent on the variable that is 

either faulty or non-faulty.   

The primary model has been developed by means of using a training data and the 

dependent as well as independent variables have been developed earlier in this software. The 

model is also used for the prediction of studies that include the Feature selection, the 

Dimension reduction, the Classification, the Prediction and the Performance analysis [5]. 

There is a prediction model where defects are identified using the metrics. After this, there is 

a timely prediction for the modules which avoids plenty of effort in removing the defects [6]. 

The Defects are defined in ways that are disparate and are defined as the aberration from the 

specifications or the ardent expectations that can lead to the process failure.   

The analysis of Defect data is of two different types which are classification and 

prediction. The classification will predict the discrete or the categorical and the unordered 

labels and the prediction models that are continuous and are in valued functions. This 

analysis will help in the provision of a better understanding of defect data and there are some 

high risk components in the project of software that has to be caught quickly to enhance the 

quality of software. Therefore, the prediction of defects will be quite essential in software 

quality and the reliability [7]. The Feature selection will be that method which decides based 

on the subset of the important features that are used for the building of the learning models 

that are reliable.  

The Classification will be a technique of data analysis, which is used for the distinction of 

critical data and their categories. The NB is used widely for the building of classifiers [8]. 

The defect data in software have some problems with imbalance owing to the distribution that 

is skewed for the defective as well as the non-defective modules. For the SDP the prediction 

of the defective modules of software will be a non-defective one which will increase the 

maintenance of cost. The SDP problem will need a binary classifier being a two class 

problem in classification. Recently, there are many such nonparallel hyper-plane based 

Support Vector Machine (SVM) classifiers that are proposed for the binary classification by 

the researchers [9].  

The work proposed a   feature selection by making use of the Hybrid FA with SDP. In 

Section 2 the literature that is related to this work is done. Section 3 has detailed the methods 

used. Section 4 makes a presentation of the results and their discussion and the conclusion is 

made in Section 5. 

2 RELATED WORKS 

Wu et al., [10] had the aim of preserving the efficiency that is desirable for the 

representation that is collaborative on the basis of the SDP method and the authors also 

proposed some representation that is the cost-sensitive local collaborative representation 
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(CLCR) based approach for the SDP. This CLCR will first find the modules for a particular 

query or test making use of the CRC. This also represents this test module as that of a linear 

combination of the neighbors making use of the error of representation and in order to solve, 

the class-imbalance problem, the CLCR will further incorporate all the cost sensitive factors 

within the representation based coefficients on the phase of the prediction. Experiments on 

the five different NASA projects have demonstrated the proposed approach and its 

effectiveness that is compared along with the various other methods in SDP.   

Rana et al., [11] had argued regarding the framework and its need for the industry in 

machine learning and there was a framework of various factors and their attributes which are 

the reason behind the adoption of the machine learning techniques within the industry for 

SDPs. This framework has been developed with a collaboration of the industry based on 

academia and suppliers.  

Arora and Saha [12] further constructed another multilayer feed forward back 

propagation neural network that used sever datasets from the PROMISE repository. There is 

a comparison that is empirical for the Levenberg-Marquardt (LM), the Resilient back 

propagation (RP) and the Bayesian Regularization (BR) based back propagation training and 

their algorithms that were performed by using some measures in statistics like the MSE and 

the R2 along with the parameters that are computed using confusion matrix. The Bayesian 

based method or propagation training had been performed better than that of the LM and the 

RP in the minimization of the type II error and mean square error and also in the 

maximization of accuracy, R2 value and sensitivity. 

 Sethi [13] had compared this implementation on the basis of the SDP, along with the 

results in the approach that is based on fuzzy logic. In this approach it has been found that 

this model can provide better and more effective results.  

Sharmin et al., [14] further introduced a Selection of Attribute along with the Log 

filtering (SAL) for the selection of a set of proper attributes. This process of attribute 

selection will be able to choose effectively its best attribute set that is relevant in the 

discrimination of the non-defeated and defeated modules in software. Also, the authors 

adopted some methods of attribute selection with widely used data sets that are publicly 

available and the results of the simulation had demonstrated the method to be more accurate 

than the currently existing methods.  

Mauša et al., [15] had made a review of the current literature on the approaches and the 

tools that are used in the SDP dataset collection process and also test it in its exploratory 

work. The bias was quantified by the authors for resulting in the issues that are identified by 

the authors and are reviewed by 35 tools for the process of metrics collection in software 

products. A critical issue will be the many-to-many relation that exists between the bug-file 

links, the duplicated bug-file links and finally the untraceable bugs. This research had 

provided some more detailed and procedure of data collection that was based on experience 

which was crucial for the development of the body of knowledge of the SDP.  
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Shihab [16] further highlighted the various findings of this thesis, for identifying the 

challenges that will hinder the SDP adoption in its practice. The challenges also included the 

SDP research that considers the defects and their impact while performing such predictions 

and the guidance on the usage of the results of the SDP which can be too reactive and also 

defect-centric. There were other approached which also predicted some defects of high 

impact. Other approaches that could simplify these models to ensure that they are understood 

easily for illustrating the models that are used for assisting the practitioners for prioritizing 

their creation in the software systems that are large.  

Liu et al., [17] presented one more two-stage cost-sensitive learning (TSCS) method that 

is used in the SDP by the cost information in the stage of classification and these methods 

have been evaluated based on seven real datasets from the NASA projects. The results of the 

experiment had suggested that this TSCS method performed better in the SDP than the other 

cost sensitive classifiers. Further, it also showed that these methods of cost sensitive feature 

selection had outperformed the traditional blind feature selection based methods and 

validated the efficacy of making use of the information on cost in the stage of feature 

selection.  

Yang et al., [18] had introduced another learning-to-rank approach for constructing an 

SDP model to optimize the performance of the ranks. The work further included two aspects 

one being a novel application of the approach of learning-to-rank in real-world datasets and 

the other an evaluation that is comprehensive and compared to the method of learning-to-rank 

method that is against the other algorithms used for the prediction of the software modules in 

accordance to the defects that are predicted. These empirical studies also demonstrated the 

optimization and its effectiveness for the approach of learning-to-rank for the construction of 

the models of defect prediction in the task of ranking.  

Askari and Bardsiri [19] made use of a multilayer neural network based method for 

improving and increasing the and also improving the capability of generalization for the 

learning algorithm in the prediction of the defects in software. For solving such problems 

there are some new methods that have been proposed with the development of new methods 

of learning that are based on certain evolutionary algorithms and this method proposed had 

prevented an issue of overfitting and also maximized the margin of classification. This 

algorithm and its efficiency have now been validated against about 11 models of machine 

learning along with some statistical methods that are within 3 of the NASA datasets. The 

results proved that such an algorithm could provide a higher accuracy and some precision 

when compared to the remaining models. 

3 METHODOLOGY 

In this paper the classification accuracy was improved by two steps. The first step is to 

select the features and the second step is to pass the selected features to classifiers. The input 

for the feature selection is the feature set. The feature set is composed of features which are 

encoded as binary string of 0 and 1. In this, 1 represents the selection of feature and 0 

represents non-selection of feature. The feature selection was done for the KC1 data set.  
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3.1 Support Vector Machines (SVM) 

The SVM will divide the samples of data by means of determining some hyper-planes in 

the original input space. This works well in the data sample classification that is linearly 

inseparable in the kernel function theory. There are several functions like the Gaussian, the 

Polynomial and the Sigmoid that are available and used for the mapping of data samples to a 

feature space of a higher dimension. The SVM has determined one hyper-plane in its feature 

space and is a better choice in terms of the linearly as well as the nonlinearly separable 

classification of data.  

It also generates another global hyper plane for separating the different samples of class 

data than that of the local boundaries when compared to their current data. This SVM was 

solved successfully in the classification and the regression analysis and also solved some 

problems in this.  This was also used in the bioinformatics, handwriting recognition and the 

bioinformatics. It also adapts to that of the modelling of the relationships of non-linear 

functions and has achieved a performance that is improved and efficient in the technique of 

software quality.  

The SVM has attempted in separating the data φ(yi) that is mapped by a chosen kernel 

function φ by this hyperplane wTφ(yi)+b=0 that has w as a normal vector and the b 

translation. The Decision function will be d(yi) =sgn(wTφ(yi)+b). The Maximizing margin 

with the introducing of slack variables ξ = (ξi) for the data that is non-separable and a primal 

problem in optimization has been received as per (1): 

1
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with constrains 0  for i T

0,

T T

i

i i

i T

Q e
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α α α

α

α
∈

= −

≤ ≤ ∈

=∑
      (1) 

In which α = (αi) were the support vectors, e = [1,…,1]T and the Q being the positive 

semi-definite matrix that is formed by the Qjk= l(yj)l(yk)K(yj,yk), and the K(yj,yk) =φ(yj)T 

φ(yk) which is the kernel function from the φ [23]. 

3.2 Naïve Bayes classification 

One more way to construct the SDP models will be to make use of a useful technique of 

machine learning which is the Naïve Bayes. The technique is a probability classifier that is 

based on this Bayes theorem with assumptions between the attributes. Without an estimation 

of an iterative parameter the Naïve Bayes classifier will easily construct some suitable input 

data that is high-dimensional. In spite of its simplicity, there are some comparative studies 

made by Langley and Sage (1994) that prove that this classifier is quite effective and can 

outperform some other classifiers that are sophisticated in the domains of supervised 

learning. In accordance to the Bayes theorem, there is a Naïve Bayes algorithm that assumes 

a value of a certain attribute (x) on a given class (c) will be independent of the other values 
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and the theorem also described the relationships between that of P(c|x), P(x|c), P(x) and P(c) 

as (2): 

( )
( ) ( )

( )

( ) ( ) ( ) ( ) ( )1 2

|
|

| | * | *...* | *n

P x c P c
P c x

P x

P c X P x c P x c P x c P c

=

=
    (2) 

In which: 

P(c|x) denotes a posterior probability of a class (c) given the attribute (x). 

P(c) denotes a prior probability of a class (c). 

P(x|c) the likelihood being the probability of an attribute (x) given (c) [21]. 

PART: the PART is that algorithm of the decision tree which is an extension of the 

RIPPER and the C4.5 algorithms. The PART algorithm will not have to perform any global 

optimization for producing some appropriate rules. The class for the generation of the PART 

decision list for the method of separate-and-conquer. 

DTNB: The Decision Tree and the Naïve Bayes algorithm make use of a decision table or 

a naïve bayes classifier. For each point this evaluates two of the attributes within the disjoint 

subsets. There is a forward selection search in which there is an attribute that is modelled by 

the Naïve Bayes and the rest of its decision table. For each step there is a dropping attribute 

for the model. 

 Naïve Bayes: The Naive Bayesian classifier has been based on the Bayes theorem that 

has some assumptions that are between the predictors and the model is quite easy to build. In 

spite of being simple it does well and is used and has outperformed many methods that are 

sophisticated.  

Bayes net: the Bayes Network classifier makes use of many algorithms and quality 

measures. It further supports several data structures like that of the network structure and the 

probability distributions that are conditional [20]. 

3.3 Feature Selection Using Firefly Algorithm 

The FA had been proposed by was Xin she Yang in the year 2009 and was inspired from 

the fireflies and their flashing qualities. They tend to get attracted to one another irrespective 

of their sex and the attractiveness of the fireflies depend on their brightness owing to which 

the ones that are less luminous getting attracted to the one that is brighter. However, the 

attractiveness will increase within a distance existing between them. In case there is no other 

firefly that is bright then it may move randomly within the search space. The brightness of 

this firefly will be evaluated by means of the objective function that has to be optimized and 

its brightness will determine the attractiveness among the fireflies that correspond to the this 

and is based on two factors that are a change in the intensity of light and the attractiveness 
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formulation. The intensity of the light I keeps changing with the distance r that has one 

coefficient of light absorption shown mathematically in (3): 

0

r
I I e

γ−=
        (3) 

Where the Io represents the intensity of light and the attractiveness existing between the 

fireflies will vary based on distance r and the attractiveness β is as follows that corresponds to 

the intensity of light seen by fireflies as in (4). 

2

0

r
e

γβ β −=
        (4) 

Where 0β
 is the attractiveness between the fireflies when the distance r is equal to 0 and 

a Cartesian distance used for calculating the distance. A firefly i will move towards a brighter 

firefly j determined using (5): 

( )
2

0
ijr

i i j i ix x e x x
γ

β α
−

= + − + ∈
     (5) 

The next part of this equation denotes the attractiveness where the third part denotes the 

randomization in which a parameter α lies within the range [0, 1]. A pseudo code for the 

algorithm will be as per [22]: 

 

Figure 1 Pseudo code of FA 

This system that is proposed uses an enhanced FA for finding the feature combination 

which will maximize the fitness function given. A basic FA algorithm will find a new 

solution that is based on the attractiveness (flash lighting of fireflies) as per equation 5 and 

therefore, a change in solution and its position in a vector of direction that connects its best 
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solution and also its current solution that is updated with a different intensity of flash lighting. 

This attraction will be the randomization of α being the parameter of randomization and the 

firefly i will be attracted to one other brighter firefly j as per equation (5).  

A feature space for every feature in that of its individual dimension and the dimension 

will range from 0 to 1 and will need an intelligent searching for finding an optimal point in 

the space in order to maximize the fitness function as per [24]. A fitness function for an FA 

will be to maximize the performance of classification which will be over the set of validation 

in the training data as per equation (6) and keeping only minimum features.  

* (1 )
iif E

N
θ

θ
ω ω= + −

∑
      (6) 

In which the 
fθ  denotes a fitness function that is a vector θ sized as N with 0/1 as 

elements that represent unselected or selected features, the N being the total features within 

its data set, E the classifier error rate with ω the constant controlling the classification and its 

importance.  

These used variables will be similar to the feature number in the data set given and all 

these are limited within the range of 0 to 1 in which the  variable value will be approached to 

1. The feature that is corresponding will be chosen in the classification. In the calculation of 

individual fitness the variable will be the threshold for deciding the features that need to be 

evaluated as per equation (7). 

1  0.5

0   

ij

ij

if X
f

otherwise

>
= 
        (7) 

In which ijX
will be the dimension value for its search agent i at a dimension j and to 

update the position of the firefly there are some dimensions updated that will violate the 

limiting constraints and uses a simple rule of truncation for ensuring the variable limits.  

A random weighting term which is α used based on a high value that accommodates the 

feature space in local minima. The term has been used for balancing any tradeoff that is 

between the exploitation and exploration that has to be adapted. The factor is further 

decremented using a constant rate δ and a minimum value as per equation (8) for maximum 

exploration.  

1 *t tα α δ+ =
        (8) 

In which δ denotes the rate of any change of a randomization factor that is α and α
t
 being 

the randomization factor at an iteration t. 

3.4 Stochastic Diffusion Search (SDS) Algorithm 

International Journal of Pure and Applied Mathematics Special Issue

2293



This SDS, being a multi-agent global search based optimization algorithm, based on a 

simple interaction of the agents (that are inspired by a species of ants) the Leptothorax 

acervorum, in which a 'tandem calling' mechanism (that is with a one-to-one communication) 

that has been used, in which a forager ant finding food will recruit one single ant and at a 

description of a high level of SDS is based on a social metaphor that demonstrates such 

procedures using the SDS. 

The SDS further brought  a probabilistic approach to solve the pattern recognition and 

their matching problems. Unlike most algorithms that are inspired by nature this SDS has a 

framework that is strong in mathematics describing the behavior by the investigation of 

resource allocation and the global optimum convergence with the minimum convergence and 

robustness in the time complexity [25].  

This SDS algorithm uses an optimization by the population initialization (the miners in a 

metaphor of the mining game). In this search, this will maintain the hypothesis h that defines 

the solution and the standard of this SDS algorithm is as below:  

sin   ()

 (     )

 ()

 ()

 

Initiali g agents

While stopping condition is not met

Testing hypotheses

Diffusion hypotheses

End While   

In this analogy of game mining the hypothesis of the agent will identify the hill and in the 

test phase this SDS will check of the hypothesis of the agent will be successful that can return 

a Boolean value. In this iteration there is a contingent based on the precise strategy of 

recruitment and the strategy that is employed with a successful hypothesis that will diffuse 

the population and that the all the information on the best solutions will spread through the 

whole population. 

In this Test phase, every agent will perform a partial function evaluation, the pFE, a 

sunction of a hypothesis which is pFE = f(h). In this mining game there is a region selected 

randomly defined by the hypothesis of this agent and in the diffusion phase the agents will 

recruit other agents for the hypothesis. In this metaphor the diffusion takes place based on the 

hill hypothesis communication. 

Both FF and SDS have advantages and here another hybrid algorithm called the Hybrid 

FF-SDS algorithm that is a combination of the mechanism of attraction with the ability of 

mixing of the SDS. A major difference here is the new individuals which have been 

generated and used for other iterations [26]. 

From among many such components there is an intensification and the diversification and 

will be two components in the algorithm. For exploring this space globally, this algorithm 

will need a diversification of an exploration strategy. And this strategy will guide this to a 

local region of search on the basis of the earlier knowledge that is found at the time of the 

International Journal of Pure and Applied Mathematics Special Issue

2294



process of search with a proper solution and the accuracy and rate of convergence rate will be 

enhanced by means of intensifying and diversifying them properly.  

This FF algorithm will subdivide the entire population within subgroups relating to the 

attraction mechanism through a variation of the intensity of light and the variants will escape 

from this local minima because of the mobility of the Levy flight of long distance.  Owing to 

the FF algorithm’s drawbacks there is an SDS technique that is proposed and the thesis that is 

motivating this will justify this merging SDS and the FF which is the partial function and its 

evaluation and this can mitigate any high computational overheads that are entailed at the 

time of deploying the algorithm inside a problem that has some expensive fitness function. 

The hybrid FF algorithm will enhance a global search and will also generate some new churn 

behavior that will result in the determination of the best moves in the FF. Every agent in the 

SDS will have a similar hypothesis and the fireflies will be called as psAgents. For this the 

SDS hypothesis will be defined by the positions of the FF that will determine a psAgent 

being active or even inactive [27].  

In the SDS test-phase, there is an agent for evaluation of the hypothesis partially and the 

fitness of every psAgents fireflies and its personal best being compared to a random psAgent; 

for choosing this it has to become active or else it will be flagged as inactive. The mechanism 

has to ensure about 50% of the psAgents being inactive and in the diffusion phase every 

inactive agent will pick one more agent randomly and if the agent is active this chosen 

psAgent will communicate the hypothesis to the one that is inactive and if that is also inactive 

a new hypothesis is generated randomly. In this technique once an n number of the 

evaluations of FF functions is complete a complete SDS cycle will be executed.  Figure 2 

depicts the FF-SDS algorithm and its flow chart. 
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Figure 2 Flowchart for Hybrid FF-SDS algorithm 
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Experiments were performed with classifiers such as SVM, KNN, NB with and 

without feature selection. Figure 2 to 5 presents the outcome for Classification accuracy, 

Precision, Recall as well as F Measure correspondingly. 

Accuracy=Number of correct predictions/Total of all cases to be predicted 

Precision= true positive/ (true positive + false positive) 

Recall=true positive/ (false negative + true positive) 

F-measure= 2*((Recall*Precision) / (Recall + Precision)) 

Table 1 Summary of Results 

Techniques Classification 

Accuracy 

Precision Recall F Measure 

SVM- With FF Feature Selection 90.27 0.8048 0.9098 0.8541 

KNN- With FF feature selection 87.76 0.7728 0.8912 0.8278 

NB- With FF feature selection 86.38 0.7581 0.8843 0.8164 

PART- With FF feature selection 87.8 0.7656 0.8047 0.7827 

DTNB- With FF feature selection 88.75 0.7813 0.8354 0.8039 

NBSimple- With FF feature 

selection 

84.01 0.7197 0.8074 0.7474 

BayesNet- With FF feature 

selection 

71.19 0.6468 0.7693 0.6392 

SVM- With FFSDS feature 

selection 

93.26 0.8822 0.8507 0.8654 

KNN- With FFSDS feature 

selection 

92.31 0.8668 0.825 0.8439 

NB- With FFSDS feature selection 91.5 0.8418 0.8253 0.8332 

PART- With FFSDS feature 

selection 

91.27 0.8358 0.8239 0.8297 

DTNB- With FFSDS feature 

selection 

90.32 0.819 0.7994 0.8087 

NBSimple- With FFSDS feature 

selection 

89.75 0.8053 0.796 0.8005 

BayesNet- With FFSDS feature 

selection 

85 0.7218 0.7679 0.7405 
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Figure 3 Classification Accuracy 

It is noted from Table 1 and Figure 3  that classification accuracy of SVM- with 

FFSDS FS has higher classification accuracy by 3.25% for SVM- with FF FS, by 6.07% for 

KNN- with FF FS, by 7.65% for NB- with FF FS, by 6.03% for PART- with FF FS, by 

4.95% for DTNB- with FF FS, by 10.43% for NBSimple- with FF FS, by 26.84% for Bayes 

Net- with FF FS, by 1.02% for KNN- with FFSDS FS, by 1.9% for NB- with FFSDS FS, by 

2.15% for PART- with FFSDS FS, by 3.2% for DTNB- with FFSDS FS, by 3.83% for 

NBSimple- with FFSDS FS and by 9.26% for Bayes Net- with FFSDS FS 

 
 

Figure 4 Precision 
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It is noted from table 1 and figure 4 that the precision of KNN-with FF Feature 

selection performs better precision by 13.22% than SVM- with FFSDS feature selection, by 

11.47% than KNN- with FFSDS feature selection, by 8.55% than NB- with FFSDS feature 

selection, by 4.12% than NBSimple- with FFSDS feature selection and by 6.82% than 

BayesNet- with FFSDS feature selection. 

 
Figure 5 Recall 

It is noted from table 1 and figure 5 that the recall of NB-with FF Feature selection 

performs better recall by 3.87% than SVM- with FFSDS feature selection, by 6.94% than 

KNN- with FFSDS feature selection, by 6.9% than NB- with FFSDS feature selection, by 

7.07% than PART- with FFSDS feature selection and by 10.08% than DTNB- with FFSDS 

feature selection. 

 

Figure 6 F Measure 
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It is noted from table 1 and figure 6 that the F measure of PART-with FF Feature 

selection performs better F measure by 10.03% than SVM- with FFSDS feature selection, by 

7.52% than KNN- with FFSDS feature selection, by 6.25% than NB- with FFSDS feature 

selection, by 5.83% than PART- with FFSDS feature selection and by 3.27% than DTNB- 

with FFSDS feature selection. 

5 CONCLUSION 

The FFSDS approach was evaluated for KC1 dataset and classifiers like SVM, NB 

and KNN were used in experiments to observe the accuracy. The Results show that 

classification accuracy, recall and precision values of SVM -with FFSDS   was better when 

compared to other classifiers. The FFSDS approach works better for improving the accuracy 

of the classifier, thereby defect prediction was improved. It is also required to investigate and 

employ the FFSDS approach for various datasets that have large sets of attributes. 
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