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Abstract

Determining the success of a software project is an evaluation of performance
of the software. It has been always been a matter of concern as developers
face hindrance due to issues like cost constraints, schedule constraints,
productivity constraints, effort involved and quality maintenance. Developers
judge the success or failure of a software project by analysis of defect during
the development of software. Hence, the developers pursue various activities
during entire software development cycle to ensure elimination of the defects
prevailing in the development. Here, the role of metrics cannot be overlooked.
A software quality is the magnitude or the measure of acceptance or rejection
of software. It is critical issue to measure software quality attributes, and here
role of identified set of software metrics becomes important. Software metrics
embraces many activities during the software development phases. Also, there
are certain parameters based on which the performance of a software project is
evaluated. This research paper empirical based study of an organization
evaluating the projects on various performance parameters. The research is
supported with different statistical methods. At last, the research proposes a
regression based model — Productivity with aim to improve the performance
of software development process. Residual Analysis is done to validate the
proposed model.
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1. Introduction
Software quality is the grade to which software possesses a set of desired attributes.
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The contribution of these attributes cannot be overlooked for accessing the quality of
the software. Hence, it is critical issue to measure software quality attributes, and here
role of identified set of software metrics becomes important. Although, the need for
human decision in evaluating quality of software cannot be entirely eliminated with
the use of software metrics, but it can make the software quality more visible within
an organization or any project.

Software quality is the field of study and practice that describes the enviable
attributes of software products. Defect Management Approach and Defect
Management Approach are the two ever-present approaches to Software Quality. A
software defect can be regarded as any failure to satisfy the end-user requirements.
The approach of Defect Management is involved in counting and managing defects.
More matured software development organizations use tools like defect leakage
metrics and control charts to measure and improve development process capability.
The approach of Quality Attributes follows quality models like ISO/IEC 9126
describing a hierarchy of six quality characteristics, dealing with software
functionality, dependability, usability, competence, maintainability, and transferable
or portability. Software Quality is bifurcated into Software Functional Quality and
Software Non-functional Quality.

Software Functional Quality defines suitability of the software to its functional
requirements, as well as satisfying the end-users. Software Non-functional Quality
involves suitability of the structural requirements in the delivery of functional
requirements. Software code and internal structure are associated in this approach.

Software metrics embraces many activities, all of them involving some degree
of the measurements. The standard software quality metrics is not a new concept and
have been in use for several years. The standard software quality metrics provide
useful information and permit the evaluation of trends and the quantifiable analysis of
quality, starting with system test of the project. The measurements quantify -the
number of faults in generic software, normalized by software size, the responsiveness
of development and customer support organizations in resolving customers’ problems
and the impact of software field fixes on customers. The different parameters
(attributes) used to measure software quality are as given in table 1[1]:

The research paper presented is empirical based study of software organization
involved in testing and development of software projects. The study is an attempt to
identify the different metrics for performance indicators for the organization use.
Section 2 discusses the various research works in this area in form of Literature
Review. Section 3 deals with a brief introduction of the organization. Research
method adopted during the research is discussed in Section 4. Section 5 deals analysis
of different projects under study. Section 6 presents statistical analysis of the projects.
A regression based model for Productivity is being proposed in Section 7. Section 8
deals results and analysis is presented. Section 9 deals with conclusion of the study.
The limitation and future scope are carried during the research is briefed in Section
10.
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Table 1: Parameters for measuring Software Quality

Parameters Characteristic

Testability Measures the easiness to test the software and to extent it can be
tested.

Usability Measures the extend the software is user-friendly

Understandability | Measures the easiness the software can be made understood to a
layman about its functions / purpose.

Consistency Measures extend the software is consistent in terms of GUI,
Conventions.

Efficiency Defines the amount of work that the software can do in defined
timeframe with minimum resources used.

Effectiveness Measures extent to which the software satisfies the user and
meets user requirements.

Accuracy Measures extent the software works with and gives correct
results.

Maintainability Measures the easiness the software can be maintained in terms of
enhancement / new features / bugs fixes

Reliability Measures the reliability of the software in performing required
functions under different conditions.

Portability Measures the easiness the software can be transported and run in
different environments.

Security Measures extend to which the software is secured in terms of
access authorization and personal data like passwords.

Robustness Measures robustness of the software under unexpected events like
software crash, power-off etc and saves its data.

Extendibility Measures the easiness to test the software and to what extent it

can be tested.

2. Literature Review

A number of authors [2] [3] [4] have described measures of defect containment
using a variety of terms, including defect removal al efficiency, defect removal al
effectiveness (DRE), total containment efficiency/effectiveness (TCE), and phase
containment efficiency/effectiveness (PCE). Many times the terms “efficiency” and
“effectiveness” seem to be used somewhat interchangeably although they are actually
different indicators. In the context of defect containment, one might consider any
approach that removes a high percentage of defects present to be a process, even if it
is very costly. Hence, defect containment metrics are a valid indication of
effectiveness, but do not measure efficiency. Containment metrics is used, if one
forecasts the number of defect s likely to be present. Efficiency takes cost into
consideration. “Cost per defect” is not a valid metric to compare projects, as it in
effect penalizes projects that have high incoming quality-poor quality invariably leads
to a lower cost per defect despite higher total cost. The selection of software metrics
for building software quality prediction models is a search-based software engineering
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problem. Defect prediction models are necessary in aiding project managers for better
utilizing valuable project resources for software quality improvement. The efficacy
and usefulness of a fault-proneness prediction model is only as good as the quality of
the software measurement data.

The study [5] focuses on the problem of attribute selection in the context of
software quality estimation. A comparative investigation is presented for evaluating
our proposed hybrid attribute selection approach. The results demonstrate that while
some feature ranking techniques performed similarly, the automatic hybrid search
algorithm performed the best among the feature subset selection methods. In a study
[6], an approach to the software characteristics of the software to yield important
defect-related predictors of quality was made. Systems were tested until the software
passes defect presence criteria and was released. Testing criteria, based on defect
count, defect density, and testing efficiency predictions exceeded specified thresholds.
In addition, another type of testing efficiency—a directed graph representing the
complexity of the software and defects embedded in the code—is used to evaluate the
efficiency of defect detection in NASA satellite system software. Complexity metrics
were found to be good predictors of defects and testing efficiency in this evolutionary
process.

In [7], stress on the fact that as systems change through successive builds, the
complexity characteristics of the individual modules that make up the system also
change. Changes to software systems were measured on these attribute domains to
provide prime indicators of potential problems introduced by the changes.
Establishing a measurement baseline permits the comparison of a sequence of
successive software builds. Defect density DD, that is number of defects divided by
program size, present at time, is considered the de facto measure of software quality
and reliability [8]. Paper [9] examines the practices of metrics in the software industry
with emphasis on small organizations, explores the challenges and benefits of using
software metrics in small organizations, and outlines a practical framework based on
the Goal/Question/Metric paradigm for instituting metrics programs in small software
organizations. Cost metrics include comparisons of estimated and actual costs [10]. A
study [11], suggests, that ten minutes a day should be devoted to schedule inspection
activity.

The defect find rate (the number of defects found per hour by testers) helps to
determine the cost of testing and to evaluate how stable the system is. Defect densities
should be recorded throughout the testing process [12]. An approach was proposed
[13], to investigate that whether metrics available in the early lifecycle (i.e.
Requirement metrics), metrics available in the late lifecycle (i.e. code metrics) can be
used to identify fault prone modules using decision tree based.

Maximum number of defects arrives from only 20 percent of the module.
More than half of the module is non-defective. Sometimes even 90 percent of the
downtime arrives from at most 10 percent of defects [14].

In an article [15], a measure that can quantify relationship for high rework
costs is introduced. A measure called faults-slip-through, determines the faults that
would have been more cost-effective to find in an earlier phase. Previous studies [16]
[17] [18] [19] [20] [21] were focused on software quality in agile and highly-iterative
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development. Mnkandla et al. introduced an innovative technique for evaluating agile
methodologies and determined which factors of software quality were improved [16].
Kunz et al. described a quality model, distinct metrics, and their implementation into a
measurement tool for quality management [17]. Olaqgue et al. discussed the fault-
proneness of object-oriented classes of highly iterative processes [18]. Roden et al.
conducted empirical studies and examined several Bansiya and Davis quality factor
models [19]. Jeon et al. [20] focused on the metrics and maturity of iterative
development. These studies provided a new evaluation viewpoint of software quality
and showed the advantages of agile methodologies through experiments. However,
their results cannot be compared with past products measured using traditional
metrics. At NTT, the inability to compare has been an obstacle for transformation
from traditional development to highly iterative one.

Software defect prediction has recently attracted attention of many software
quality researchers. In a paper by [22] proposed various classifications and clustering
methods with an objective to predict software defect. They analyzed using
classification and clustering techniques. The performance of three data mining
classifier algorithms named J48, Random Forest, and Naive Bayesian Classifier
(NBC) were evaluated based on various criteria.

Production of high-quality software is the exquisite need for accomplishing
absolute customer satisfaction in software industry. Effective defect management is
one of the crucial factors enabling successful development of high-quality products.
Inspection and testing are two established methods of defect management domain.
The paper [23] indicates the need for awareness and use of quality measurement of
process and people in realizing effective defect management.

Another paper [24] investigated defect prediction with data from a family of
widely used OSS projects based both on product and project metrics as well as on
combinations of these metrics. Thus, the combined application of project and product
metrics can improve the accuracy of defect prediction; enable a better guidance of the
release process from project management point of view, and help identifying areas for
product and process improvement.

An article [25], presented an industry experience report on the application of
SPC (Statistical Process Control) in a Software Verification and Validation Unit at an
Information Technology Division from a financial institution. It was concluded SPC
generates an improvement in the coverage maturity level 4 practices. Another paper
[26] introduced a novel hybrid method of random forest (RF) and Fuzzy C
Means (FCM) clustering for building defect prediction model. Random forest
algorithm is used to perform a preliminary screening of variables and to gain an
importance ranks. Subsequently, the new dataset is input into the FCM technique,
which is responsible for building interpretable models for predicting defects.

Defect prediction is important in order to reduce test times by allocating
valuable test resources effectively. The paper [27] proposed a model using
multivariate approaches in conjunction with Bayesian methods for defect predictions.
The proposed model with the best results reported so far on public datasets and
concluded that using multivariate approaches can perform better. A review and
analysis of object oriented metrics is presented [28] for identification and validation
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of object oriented metrics and out of various metrics, a limited set of metrics is
identified that have a significant role in software complexity and quality
measurement. An accurate prediction of the number of defects in a software product
during system testing contributes not only to the management of the system testing
process but also to the estimation of the product’s required maintenance. A new
approach, called Estimation of Defects based on Defect Decay Model (ED3M) is
presented [29] that compute an estimate of the total number of defects in an ongoing
testing process.ED3M is based on estimation theory.

3. Brief Profile of Organization ‘XYZ

Organization ‘XYZ’ represents the connected world that offers innovative and
customer-centric information technology services and solutions. Organization ‘XYZ’
has more than 95,300 professionals across 51 countries, providing services to 649
global customers including Fortune 500 companies. The Consulting, Enterprise and
Telecom solutions, platforms and reusable assets connect across a number of
technologies to deliver tangible business value to all our stakeholders.

4. Research Method

The research work begins with identification of the various key performance
indicators. These indicators determine the major contributors affecting a software
project under development. A Life Cycle Development Profile of various projects is
presented next in the paper. Various analyses are done for productivity and rework
effort. Different statistical methods are used to test the data collected from study.
Finally, two regression based models are developed and validated using different
statistical analysis.

4.1  Key Performance Indicators for Project under study

The research work presented in this paper is focused on the six performance
indicators. These attributes are Productivity, Quality, Defect Detection, Schedule
variance, Effort Variance and CoQ (Cost of Quality). Management of a project
requires the accurate monitoring of several key data points and types throughout the
lifecycle of a particular project or program. Key Performance Indicators (KPIs) are
the measurements defined to show the state of critical strategic goals or targets the
organization has set for itself. KPIs, calculated by using sets or combinations of
metrics is a measure of performance, commonly used by an organization to define and
evaluate how successful it is in terms of making progress towards its long-term
organizational goals. For managing any project, these parameters or attributes can
play a major role in success of any project.

Software Productivity is said as deceptively simple concept, but a matter of
debate [1]. There are a number of ways to measure productivity like FPA, Cyclomatic
Complexity etc. The concept of software productivity is not a theoretical abstract but
is a critical part of software engineering process. Software metrics that can be used as
quantifiable measure of various characteristics of a software system need to be
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established [30]. The metrics capture both the effort required to produce the software
and the functionality provided to the software consumer. Software development
companies constantly seek ways to increase both developer productivity and code
quality. Software Productivity can be enhanced by reusing code to leverage existing
programs, using reliability initiatives to minimize rework and adopting sound
development practices and standards.

Another performance indicator is Quality. The cost of making a product can
rise dramatically and profits can suffer if quality suffers at the expense of increased
production rates. Monitoring quality indicators can lead to increased production rates
and improved product quality. Software quality measurement quantifies the extent a
system or software possesses desirable characteristics.

Defect detection can also be a major key performance indicator. Entire
software development life cycle intrudes defects in some way or another; and testing
helps to find as many of them as possible when they are inserted. About 60% of
defects are inserted in the requirement specification. The job of tester is to report on
completion of the project, the defect detection efficiency (DDE) [31].

Schedule Variance, yet another performance indicator, is the ratio of
difference between the Actual End Date and Planned End Date to the difference
between Planned End Date and Planned Start Date for the project. The objective of
this indicator is to reduce the schedule variation by tracking it from beginning stage of
the project through the end of the project, thereby plummeting time overruns. Metric
for Schedule Variation is mainly used as an indicator for capability to meet
milestones. It should be measured at overall project level. Schedule variation need to
be calculated only when the stage is completed.

Performance indicator, Effort Variation is the difference between Estimated
and Actual effort as compared against the Estimated Effort. The objective of this
indicator is to study the distribution of workload by Stage and to reduce the deviation
of the actual effort expended as against the estimated effort. It should be measured at
overall project level. COQ basically consist of 3 types of cost — Cost for Prevention,
Cost for Appraisal and Cost due to Failure. Failure Cost can be further divided into
Internal Failure and External Failure. Effort is used to measure cost. This indicator
evaluates the effort in terms of time spent on reviews, testing and rework against the
production effort. It is useful to calculate the total effort spent for QA in a project.

4.2 Life Cycle Development Profile of the Projects under study

The most pertinent analysis in a software project is to view the life cycle of the project
and to recognize process outcomes in life cycle phases. A series of life cycle phase
analyses is expressed in the form of profiles. Each Life Cycle Profile (LCP) provides
connectivity among phases so that project events are arranged in a natural order in
rhythm with the workflow and giving the complete picture of the project at a glance.
If the metric is defect, the profile gives clues about process maturity. If the metric is
rework, the profile provides causal readings into cost control and could become an
eminent problem definition for cost reduction initiatives. Risk can also be perceived
from some profiles.
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4.3 Effort Profile

Effort profiles for five projects are shown in the table 2 below. The effort profile can
identify the following features in the development of project:

o The phase where effort peaks

The share of effort devoted to requirements and design

The share of effort given to testing

The ratio of design effort to code effort

The percentage of effort on project management.

Table 2: Effort Profile Vs Size for Various Projects

Project 1d|Size Requirement|Design|/Coding|Testing| Project [Training
(FP)| Analysis Management
PID1 |1565 32.54 2.18 [100.00| 38.47 18.55 9.99
PID2 |3021 5.02 70.28 | 11.65 | 5.02 2.01 0.00
PID3 |214 11.27 50.00 | 19.37 | 19.37 0.00 0.00
PID4 | 327 10.03 11.10 | 43.72 | 39.62 6.98 0.00
PID5 |557 12.84 10.63 | 57.45 | 16.54 1.23 1.31

It is observed from the above table that the effort involved in coding for
software project PID 1lis leading in comparison to other phases of software
development. Next, PID 5 shows the highest contribution in coding in terms of effort,
followed by PID 4, PID 3 and PID 2. A very small proportion of effort (5.02) is
involved in Requirement analysis for PID 2 having size of 3021 FP whereas, PID 1
has an effort of 32.54 involved in Requirement analysis. Effort involved in testing is
highest for PID 4 of size 327 FP and minimum for PID 2.

5. Analysis of Projects under Study

The five projects under study have been analyzed for better imminent about these
projects. The projects are compared using the productivity graph, rework distribution
and team size distribution.

51 Productivity graph
Projecting productivity is all about measurements. These measurements involve the
rate at which a software engineer produces software and the accompanied
documentation. Productivity is defined as the ratio of size in FP to effort in PM. The
Productivity Graph highlighting the relationship for the projects under consideration
is shown in figure 1 below.
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Figure 1: Productivity Graph

Figure 1 above shows the productivity graph for the five projects. The project
referred by their id is shown as PID 1 to PID 5 in the above graph. The project id PID
5 has the highest productivity of 0.23 or 23 %, while project PID1 and PID3 has 0.14
or 14%. Project id PID 2 has productivity of 0.19 or 19% and PID 4 has a
productivity of 0.12 or 12%.

5.2 Distribution of rework

Current software projects spend about 40% to 60% of their effort on avoidable
rework. The rework consists of effort spend in fixing difficulties. According to [32],
about 80% of avoidable rework comes from 20% of defects.

Reducing rework effort will have bigger benefit to the client especially when
the client's time is involved in reviewing the artifacts. The impact of reducing rework
is the number of defects reported during the peer review and the cost saving of
lowering such defects before going to the client. The rework can be measured as in
equation 1 below.

Rework Effort = (Effort for Reviews and Rework on Test Cases)
/(Effort for Test Case Preparation) x 100% @

The rework in terms of effort is shown below in table 3 for the five software
projects under study. It is observed that the rework (effort) is highest 2010 PM for
project id PID 1 and is lowest for PID 4, having a value of 48.



19958

Pooja Jha and K S Patnaik

Table 3: Rework (effort) Distribution among projects

Project Id | Planned Effort | Actual Effort | Rework (Effort)
PID 1 7650 11312 2010
PID 2 11200 15936 1744
PID 3 1631 1580 50
PID 4 2736 2814 48
PID 5 2100 2437 56

Above table shows that for PID1 the actual effort is more than the planned
effort and effort involved in rework can be a factor for the observed deviation. It is
highest for PID1 and lowest for PI1DA4.

5.3 Distribution of Team Size of projects under study

The software projects are handled by different teams in organization XYZ. A good
team must be having good knowledge of resolving problems as well as experience.
Table 4 shows the team size distribution of the various projects. The projects have
been developed on different language platforms like Java, WebServices, VXML,
Shell script, Android, C Objective, J2EE.

Table 4: Team size and languages in various projects

Project Id | Team Size Platform/Languages
PIDI1 12 Objective C, J2EE
PIDI2 12 Java, WebServices, VXML, Shell script
PIDI3 6 Java, WebServices
PIDI4 4 Java
PIDI5 12 Android, C Objective

6. Statistical Analysis of Projects under Study Using Metrics

The data collected for study from five different projects of Organization XYZ have
been tested using statistical analysis. The different analysis includes Schedule
Variance (SV), Effort Variance (EV), Productivity Variance (PV), Quality Variance
(QV), Defect Density Variance and COQ Variance.

For tracking and control of projects effort variance and schedule variance are
chosen as metrics that are derived from the two measurements, effort and time.
Schedule Variance (SV) indicates the difference in the actual and planned schedule of
a project calculated at a given point of time. Schedule Variance of a project can also
be found in terms of earned value at any given point of time as the difference between
Earned Value and the planned budget. The Schedule Variance is calculated by the
formula given in equation 2 as:
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Schedule Variance = {(Actual Duration - Estimated Duration)/
Estimated Duration} *100 (@)

Effort Variance (EV) is a simple metric which measures deviation from
estimated effort for a particular piece of work. Schedule variance along with effort
variance can provide information about resource utilization. Effort variance indicates
estimation capability as well as project implementation skills, and could contain
signals in both directions. But the value of this metrics depends on the dependability
of estimation and planning process. Poor estimation also makes the metric poor.
Unreliable planning makes this metric equally unreliable. It can be calculated as in
equation 3 as:

Effort Variance ={ (Actual Efforts-Estimated Efforts) /
Estimated Efforts} *100 (€))

Software Productivity can be increased by increased code knowledge,
reducing rework and reduced debugging. Productivity Variance (PV), another metric,
can be used to understand the variations. It is a simple metric given by formula as in
equation 4 as below:

Productivity Variance = {(Actual Productivity-Estimated Productivity) /
Estimated Productivity} *100 (4)

In simple terms, software quality is the totality of functionality and features of
a software product that bear on its ability to satisfy stated or implied needs. To
measure the deviation between actual and planned /estimated quality, metric named
Quiality Variance (QV) is evaluated as given by equation 5.

Quality Variance = {(Actual Quality -Estimated Quality) /
Estimated Quality} *100 (5)

Defect Density as defined, is the number of confirmed defects detected in
software/component during a defined period of development/operation divided by the
size of the software/component. Defect Density Variance (DDV) is the metric used
for measuring the deviation between planned and actual defect density. It is given as
in equation 6.

Defect Density Variance = {(Actual Defect Density -Estimated Defect Density) /
Estimated Defect Density}*100 (6)

COQ can be stated as sum of Cost of Control and Cost of Failure of Control.
The cost of control includes prevention cost and appraisal cost. Cost of Failure of
Control includes internal failure cost and external failure cost. The COQ Variance
(COQV) can be an important metric for organization to know the deviation between
planned and actual COQ and plan for improvement tasks if negative variation occurs.



19960 Pooja Jha and K S Patnaik

This is shown in equation 7 below.

COQ Variance = {(Actual COQ -Estimated COQ) /
Estimated COQ} *100 (7)

The data obtained using the above metrics is shown below in figure 2-7. From
fig 2, it is observed that three of the five projects are having schedule variance of 0,
meaning there is no difference between the planned and actual schedule for these
projects. Project with id PID 2 and PID 5 shows that these projects are having positive
deviation means these reports are 16.44% and 3.19% respectively, ahead of planned
schedule. Figure 3 interprets project id PID 2 is 42.55% ahead in terms of its
productivity whereas it is 23.58% for project id PID 4. For quality, it can be
interpreted from figure 4 that all the projects are having 0 values, meaning there is no
difference between the planned and actual quality parameters. For defect density, it is
seen that project id PID 4 is having highest value of 23.77%; and lowest of 6.99 for
project id PID 5 (figure 7). Figure 6 shows project id PID 1 is having 30% in COQ
variance, recorded highest and lowest is recorded for PID 4 of 8.23%. Figure 7 shows
effort is 18.57 for id PID 2 and 4.97 for id PID 4.
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Figure 7: Effort Variance

7. Proposed Model

The research paper attempts to develop non-linear regression models and tries to
validate the model using residual analysis. The model, Productivity, is regression
model which takes three independent variables namely, size, schedule variance and
defect density. The general equation for multiple regressions is given as in equation 8.

y=a+ b1X1 + b2X2 + b3X3 (8)

The variables used are as-

y : the value of the Dependent variable (y), what is being predicted or explained

a (Alpha) : the Constant or intercept

b;: the Slope (Beta coefficient) for x1

X1 : First independent variable that is explaining the variance in y. Here, x1 is effort
variance

b, ; the Slope (Beta coefficient) for x2

Xz :Second independent variable that is explaining the variance in y. Here, x2 is
schedule  variance

bs : the Slope (Beta coefficient) for x3

X3 :Third independent variable that is explaining the variance in y. Here, x3 is size in
FP.

The regression equation obtained from the data collected is presented in
equation 9 as:

y = 34.854 + 0.00034345x; + 0.67533x%, + (-)0.2172x3 9)

The model assumes that Productivity is predicted to increase 0.000343 when
the size variable goes up by one, decrease by 0.217 when defect density variable goes
up by one, increase by 0.675 when schedule variance variable goes up by one and is
predicted to be 34.85 when all variables are null.
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8. Results and Analysis

The model proposed for the organization is statistically verified using residual
analysis. Because a linear regression model is not always appropriate for the data, the
appropriateness of the model is assessed by defining residuals and examining residual
plots.

The residuals from a fitted model are the differences between the responses
observed at each combination values of the explanatory variables and the
corresponding prediction of the response computed using the regression function.
Mathematically, the definition of the residual for the ith observation in the data set is
written in equation 10. This is shown graphically in figure ---below.

Residual = y( observed) —y( predicted) (10)

| Y’ ®

B3 Measured Value

4

<]
+5.7
| Residual
+4.9 |
)

Predicted Value

06112 18 L 24 219 [ 35 | 41 |47 | 531X

The result obtained is shown in figure---

Residual Analvsis

[ Actual Productivity =

il

B

T e

Hdio ¥ 4 12.7 Z0.1 2 2=7 38.0 454 51.7 [=1

Predicted Productivity




19964 Pooja Jha and K S Patnaik

The value of R is 0.5066. This is a moderate positive correlation, which means
there is a tendency for high X variable scores go with high Y variable scores (and vice
versa). The value of R2, the coefficient of determination, is 0.2566.

9. Conclusion

From the above study, it is evident that defect detection and prevention during various
phases of software development can improve various parameters of performance of an
organization. Defect management should be an ongoing and rigorous process so that
the software project under development can be completed successfully within the
constraints of schedule and cost. Defect prevention activities not only saves time, but
also prevents the extra effort involved in rework to be done for fixing of the
encountered defects and helps in improving the quality of the software product. The
research work proposes a regression based model Productivity for evaluating the
various parameters. Using various statistical methods, the validity of these models is
verified.

10. Limitations of Study and Future Scope

The research work presented in this paper is constricted to five software projects
handled by the organization A due to privacy reasons. The model could be more
appropriately tested perhaps if more data were available. Also the research could have
been expanded more widely, if more different data from various organizations would
be collected. This lays in the future scope of the study. Also, the work is intended to
be extended in the study defect management in various phases of software
development.
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