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Abstract: Eagerness of software is amplified day by day as apiece the in need of present 
trends. Software is the elucidation to the complex problems. Metrics plays an imperative 
part in the advance development of software. Software effort estimation is the key process 
to develop a software project. Conniving effort estimation is a sky-scraping decisive and 
time intriguing process, in a traditional approach. Predicting the accurate effort estimation 

is a gigantic task in manual estimation. To tackle the issue regards the accurate effort 
estimation, machine learning approaches and its applicative algorithms plays a significant 
responsibility. Statistical techniques are key associates to the machine learning 
approaches. Contrast with the algorithmic and non-algorithmic models with machine 
learning algorithms, machine learning algorithms will produces the lofty entitlement of the 
prediction of exact effort estimation. By adopting the best buoyant machine learning 
approach algorithm, it is easier to envisage the precise effort estimation of software in a 
specified significant manner. 
 
Keywords: Software, Software Project, Effort Estimation, Estimation of Effort (EEoS), 
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Introduction 

Software is a font solution to intricate 
tribulations in the pasture of engineering. 

Developing a software is depends on the 
eminence and quality measurements of a 
software. Measurement is the prime key 
factor to all the engineering process, in a 
specified manner. Software Engineering is 
the process of developing high defined 
software within the metric of cost, time 
and deliverance of software. Qualitative 
software is directly proportional to the 
quantitative team. Quantitative is a 
measure to the qualitative software 
development. DATAa is the theory to 
develop a well defined software process. 
Data Collection, Analysis, Tools, 
Applicability, accuracy are the principles 
implicated in the well furnished software 

engineering process. Product metrics are 
the attributes to gauge the effort 
estimation in software engineering. 
Qualitative indication of the extent, 
amount, dimension, capacity, size is some 
are the attributes to the product metrics. 
Measurement [11] is the resultant 
collection of one more data points. 
Measurement ethics [11] are communal 

attributes of Formulation, Collection, 
Analysis, Interpretation and Feedback. 
Metric should be a mathematical value, 
within the range from 0 to 1, where 0 

truly absence, 1 indicates the maximum 
value and 0.5 represents the halfway 
point. Consigning the metric value, based 
on the software, it yields the accurate 
identification of Estimation of Effort 
(EEoS). 
 
Literature Review 

Estimation of Effort Software is the 
significant trend of the effort estimation to 
develop software [17]. Machine learning is 
a way of key to estimate the exact 
accurate effort estimation [14]. Software 
metrics review assorted aspects of 
software convolution and therefore take 

part in an important role in evaluate and 
civilizing software quality [2]. Attainment 
better-quality software progress and to 
designing a model is pertinent by via the 
models of COCOMO, SLIM, Functional 
Points etc [11]. Machine learning 
algorithms are the best optimistic 
approaches to detect the accurate effort 
estimation. Convolution and traditional 
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approaches are outdated and faces 

challenges to obtain the accurate effort 
estimation. To overcome the faced 
challenges from the traditional calculation 
of effort, machine learning approaches are 
the only one source to overcome the cited 
challenges [11]. 
 
Attributes of Measurement Process 

Measurement process [11] is 
characterized in to the five activities 
namely formulation, collection, analysis, 
interpretation, feedback. Derivation of a 
software measures or metrics, 
mechanism that used to accumulate the 
required data, computations of metrics & 
application of mathematical tools to 
analyze, evaluation of metrics and 
recommendations derived from the 
interpretation are the focused working 
principles of measurement process. 
 
The attributes of effective software metrics 
are based on the working nature of the 
measurement principles. Simple and 
computable nature of the effective metric 
is the key source to the software 
development system. Programming 
language independent nature is the key 
bone to the software development process. 
 

 
Fig.3.1. Principles of Measurement 
 
 

Object Oriented Metrics 

Object oriented design is the metric 
measurement for nine distinct 
characteristics. Class oriented, object 
oriented and component level metrics are 
internal software internal components of 
a measurement. Size, complexity, 
coupling, sufficiency, completeness, 
cohesion, primitiveness, similarity and 
volatility are the characteristics involved 
in the object oriented design model. Size is 
a measure has the four views of principles 
with respect to the population, volume, 
length and functionality. Metrics [18] are 
undersigned into the following 
characteristics of the design models. 
 

 
TLOC – Total Lines of Code 
NOP - Number of Packages 
NOC – Number of Classes 
NOI – Number of Interfaces 
NOM – Number of Methods 
NOF- Number of Fields 
NORM – Number of OverRiden Methods 

PAR – Number of Parameters 
NSM – Number of Static Methods 
NSF - Number of Static Fields 
MLOC - method lines of code 
SIX - specialization index 
VG - McCabe cyclomatic complexity 
NBD - nested block depth 
RMD - normalized distance 
WMC - weighted methods per class 
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DIT - depth of inheritance tree 

NSC - number of children 
LCOM - lack of cohesion in methods 
CA - afferent coupling 
CE - efferent coupling 
RMI - instability 
RMA – abstractness 
 
Software Metrics 

Software metrics are measurement 

process to predict the accurate effort 

estimation in a generalized manner. Lines 

of Code (LOC), Functional Point (FP), Use 

Case Points (UCP), and Class Points (CP) 

are the foremost metrics implicated in the 

measurement process. A line of Code is 

not upbeat to the smear to reckon the 

effort estimation in a proper manner. 

And LOC is not undergone throughout 

any typical customization. Functional 

Points are undergone through a specified 

standard organization with ethical values. 

Functional Point metric is base 

requirement model to the software 

development process. FP metric used to 

get an effective mean of measure the 

optimistic functionality of a developed 

system in a software development. 

Historically, FP used for estimate the 

cost, effort for code and tests the 

software. Functional Point is furthermore 

worn to count the n- number of errors in 

a project at the time of testing the 

software. Functional Point is in addition 

to used to anticipate the number of gears 

and number of lines in the implemented 

software project. 

 
Functional Point are derivative with the 

rapport based on the countable assess of 

software based on the information 

domain values of number of External 

Inputs (EI), number of External Outputs 

(EO), number of External Inquiries (EQ), 

number of Internal Logical Files (ILF) and 

number of External Interface Files (EIF). 

Information value domain values should 

be in the range of 1 to 5 based on the 

computing adjustments of the factor 

values. Information value domain values 

based on the characteristics of the 

questionnaires values of complexity 

environment of concerned project. 

 

Values Product of Total 

Information 

Domains 

Count X Value Count X 

Value 

EIs 4 X 3 12 

Eos 5 X 2 10 

EQs 5 X 3 15 

ILFs 2 X 4 08 

EIFs 3 X 1 03 

Total = 48 

 
Table.5.1. Table of Computing Function 

Points 
 
Value Adjustment Factor (VAF) is based 
on the responses retrieved from the 
characteristics of a software project 
concern. Metrics for the specification 
quality is undergone through the both 
functional requirements and non 
functional requirements. 
 

 
 
Software Metrics [14] are directly 
associated with the process of 
measurement. MRE, MMRE, PRED are 
the models to estimate accurate the 
effort of a software development. 
Magnitude of Relative Error is the 
measure to define the accurate effort of 
software. MRE is computed by the 
difference of actual effort and estimated 
effort by the following equation. 

 

MRE= |actual effort of s/w – estimated 

effort of s/w| actual effort of s/w ---- 

eq.2. 

 
Algorithmetic Approach of Machine 
Learning 
Machine learning algorithms [20] are 
extensively used in progression of 
predicting the solutions to the complex 
problems in the present society. Machine 
learning algorithms are has a wide range 
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of applicative nature compare with the 

further strategies. A little of foremost 
mathematical approached machine 
learning algorithms are to be used to 
forecast the effort estimation of a software 
project. Machine learning algorithms are 
the deterministic algorithms to solve the 
complex problem. 
 

 

 

Machine Learning 
Approaches to Effort 
Estimation 

Artificial Neural 

Network 

Fuzzy Logic 

Genetic Algorithm 

Analogy Based 

Nature Inspired 

Support Vector 
Regression 

Bayesian Network 

Regression Tree 

Case Based 
Reasoning 

Table.6.1. Machine Learning Approaches 
 
Conclusion and Future Scope 
Effort estimation is the primary key to the 
software practitioners or software 
developers. Adopting the machine 
learning tools instead of the traditional 
approach, it produces the better and 
accurate resulting estimation of effort. 

Adopting the best optimistic machine 
learning tool (from the table 6.1) is based 
on the data type which takes from the 
various datasets from dataset sites, 
Github and from other sources of 
datasets. Data sets from the non public 
domain and public domain are also 
considered to test and analyze the data 
sets to predict the accurate effort 
estimation of software. Selecting the 
dataset framework or data set, choosing 
the software tool by adopting the machine 
learning approach yields the better 
results in the prediction of effort 
estimation, in the future projects. 
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