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Abstract: 

In developing any software whether small or large scale one of the phase that plays 

a vital part in the development is prior estimation of development cost known 

asSoftware cost estimation. In this how much effort as well as cost will be required 

under the concept of cost and staff. The success of SCE model depends on the 

equalisation of estimated and real cost. At the time of just starting the development 

it is very difficult to have an accurate model because as that not much information 

is there. But as we proceed further information starts increasing which helps for 

accurate estimation. So in other words it can be said that at the initial stage less 

accuracy is there but as we go on proceeding there is increase in the accuracy as 

well. In this paper different AI techniques are discussed which are either alone or 

hybridised with other techniques for estimating cost in different types of software 

project. 

Keywords: Cost estimation; SCE; Artificial Intelligence; Artificial Neural Network; 
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INTRODUCTION 

Evaluating the cost of any software that needs to be 

developed is one of the important concept however it 

is very challenging task to be performed. In the early 

epoch of software development life cycle, very less 

number of instructions were there in the software, 

with the increase in its size the accuracy of estimated 

cost also increased. There are number of high scale 

software industries that are unable to cope up with 

the deadlines that have been assigned to them, in 

accordance to the cost plan. Now the result of such 

mismatch is that the projects that have been assigned 

are aborted, reason being the miscalculation of the 

cost required for any software development. 

In the information system, Software Cost 

Estimation(SCE) Model is a methodology that is 

used by any of the respective organization for the 

purpose of predicting the budget of software 

development. Reckoning of the resources as well as 

the duration time required is the vital part for any of 

the project, but on the same hand there are number 

of chances that the cost prediction for the whole 

development are usually overcome. All the SCE 

Models have there strong base that depends on 

software size metric. 

In comparison to any other sector, building the SCE 

model has always gone through the large number of 

hurdles. All the current techniques that are available 

largely lay on the amount of information that is 

available for the project that needs to be developed. 

As we are moving towards the development of 

software, our model gets more accurate reason being 

the information becomes more closer to accurate and 

reliable values. Estimating the cost of the 

development process or procedure is always the 

ongoing process taking into consideration the 

information that goes on increasing till the process 

completes.  

 

II. ARTIFICIAL INTELLIGENCE 

There are various methods used for estimating the 

development of software. Out of them one is 

Artificial Intelligence methods that have shown 

tremendous results when used for building software 
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cost estimation model(SCE).In recent years, there 

has been large amount of efforts that have done for 

actually making the Software engineering concepts 

to be get interacted with the techniques coming 

under Artificial Intelligence. Not only confined to 

SE the methods available under AI have shown 

successful results in the field of automatic 

programming. 

Now these efforts have given a way to design of 

different branch of systems known as Computer Aid 

Software Engineering (CASE). The objective of 

CASE is developing an system known as “expert 

system” whose task will be to generate a design in 

addition to that generating high-level instructions 

from the available data set that contains the complete 

specification detail of the requirement that are 

demanded by the user. This is in the same spirit as 

developing a compiler to generate machine code 

from a high-level language.  

A conventional ES will consists of a knowledge 

base, that comprises facts and rules which will be 

capturing the reasoning of human experts in a 

mentioned problem. In addition to this there is also 

an inference machine, that is capable of deducting 

new facts from the knowledge base. At the time of 

development, number of “knowledge-based software 

assistants “ covering the different phases of cycle, 

consists These CASE tools that are designed are 

actually not replacing any technique but on the other 

hand are enhancements that will help the products 

that are developed can maintain there standard 

quality.  The design of a CASE tool for developing 

SCE model is known as Intelligent Assist to 

Software Cost Estimation (IASCE).  

This systematic study has been done for covering 

different software cost estimation techniques. AI 

techniques are reviewed and finding their issues with 

the help of systematically selecting the researching 

databases, selecting article and deciding their 

selection or rejection criteria. This study will help 

the researchers as well as practitioners for selecting 

suitable software cost estimation model.  

 

For this systematic literature study article is divided 

into multiple sections which are as:  

 Methodology for literature study  

 Literature Study  

 Algorithms 

 Results 

 Final Conclusion and future work  

 

III. LITERATURE STUDY METHODOLOGY 

In this research a systematic literature review has 

been performed by following a proper procedure. It 

has been tried to record all the relevant information 

that falls between the inclusion criteria. The range 

has been set on the basis of research questionsThe 

systematic literature review has been utilized to do 

this research. Hence this analysis centralised on the 

following cases like Research question 

identification, Review protocol development, and 

selection and rejection criterion and Search process.  

 

A. Research Question Identification 

Before starting the review process, research 

questions are formulated and from the accepted 

papers on different criteria answers to these 

questions are found which are described below in the 

table in result section 

 

Research questions formulated are: 

RQ-1: IS Artificial technique used for SCE 

RQ-2:Whether AI technique used is single or hybrid 

with any other technique 

RQ-3:Is the propsed methodology evaluated by any 

performance metrics 

RQ-4 Publication year of the proposed methodology 

 

B. Review Protocol  

Next comes to find out some protocols for 

considering only the relevant articles as per the 

domain. Now for this process we have developed the 

procedure that contains the search process, selection 

and rejection criteria, quality assessment and data 

extraction.  

 

 



 

January-February 2020 

ISSN: 0193-4120 Page No. 15984 - 15991 

 

 

15986 Published by: The Mattingley Publishing Co., Inc. 

C. Search Process  

 

From the diagram above it can be seen that four 

logical databases (i.e. WOS,IEEE,SCI and Wiley) 

for completing the literature review in a systematic 

way. These logical databases maximum result 

regarding our topic and we have selected the 

required article via the self-defined process 

described below. In this the articles have been 

selected from "2000–2019" from our selected logical 

databases. In this way the result from logical 

databases are refined i.e. non-relevant articles are 

removed in this way. 

NO. of articles 

Library Total Papers Accepted Rejected 

WOS 85 19 66 

IEEE 150 7 143 

SCI 40 3 37 

Wiley 20 1 19 

Total 295 30 265 

Table I Summary of database searched and 

accepted 

 
Fig. 1 Statistical graph showing the numerical 

propotion of all selected papers from the chosen 

data bases 

IV. SELECTION CRITERIA 

In this the criteria for choosing the articles are done 

on the basis of the 6 parameters that are described 

below: 

 

A. Subject-Relevant  

In this those articles are chosen in which cost 

estimation of a software has been done using any of 

the AI techniques. The technique can be a single one 

or the combination of two more techniques. In the 

combination non AI techniques can also be there or 

AI techniques can be there. But the condition is that 

the main role in implementing SCE model should be 

usage of AI technique. 

 

B. Year Wise Range 2000-2019 

While selecting the articles one more parameter has 

been selected for reducing overall results. That 

parameter is year wise range. The range that has 

been chosen in this review from 2000-2019.All the 

articles below this range have not been selected.  

 
Fig. II- Year wise publications of articles selected 

C. Publisher  

Selected research work must be published in one of 

the four renowned scientific databases i.e. 

IEEE,WOS,SCI and Willey 

 

D. Crucial-Effects  

The research work that has been selected in this 

work is only those articles in which cost estimation 

has been done only by considering the software 

under SPM approach. All the proposals that are not 

contributing to SCE model are not selected.  
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E. Results-Oriented  

In this only research articles are chosen and not the 

survey articles. From the result section it can be seen 

that every article that has been chosen has results 

associated with it. Any other article in which the 

results are not verified are dismissed from the study.  

 

V. REJECTION CRITERIA 

A. Repetition  

There are chances that one research article is 

repeated in more than one database. So those articles 

which have been repeated then only single article is 

considered among them and all other are rejected.  

 

B. Title Basis  

Another rejection criteria that has been considered is 

on the basis of the title of the articles. Titles which 

are not matching with the domain, those articles are 

rejected. 

 

C. Abstract Basis 

There arises a condition when it is not easy to take 

decision on the basis of title. So at that time reading 

an abstract becomes essential for getting the required 

information concerning the research questions built.  

 

VI. LITERATURE STUDY 

Developing the SCE Model is one of the vital 

concept while developing any software. Predicting 

the SCE model is a challenging task for the company 

as well as for the client involved. False estimation in 

SCE model that can be underestimation or 

overestimation may arise many issues which may 

affect the reputation of the company. It may also 

affect that the company may not be able to win the 

projects due to false estimation.Implementing 

accurate SCE Model is important because:  

 It helps the business to plan accordingly for 

classifying various projects and then assigning 

priorities to them. 

 It helps in estimating costs accurately which will 

further be helping in finding resources for the 

completion of the specific project. 

 It also helps in finding out the result if any 

change is introduced and is also supportive for 

preplanning.  

 One most important concept is that the customers 

always wants that there should not be much 

difference between the actual cost and the cost 

that has been estimated. 

 

Factors on which software measurement depends 

are: 

 Effort estimation of Software  

 Time completion duration of project  

 Cost estimation of software 

 

VII. ALGORITHMIC 

In the algorithmic cost estimation methods, Artificial 

techniques are used either alone or hybrid with any 

AI technique or non AI technique for the purpose of 

estimation [8]. The algorithmic models are studies 

on large scale like: 

 

Case Based Reasoning 

It is the way of finding out one or more than one 

projects that are identical to the project whose SCE 

model has to be built.For implementing CBR 3 

different parameters are to be considered. 

(i) Similarity measure- It finds out exactness 

within the past and present projects. 

(ii) Number of analogies- It calculates the 

number which gives the value of the projects 

that are similar and can be used for 

implementing SCE. 

(iii) Analogy adaptation-Now after the 2nd step 

of finding the similar projects, SCE is built 

which will predict the final estimation by 

calculating different statistic parameters. 

 

Artificial Neural Networks (ANN) 

It is a model purely based on primary framework of 

an individual’s neurological system.Inthis the linked 

nodes within the neurosoistransfers the desired 

information. In this computational machine is built 

which will be proving more successful as compare to 

the old systems.Now ANN has proven to be very 
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successful in sector of industry as well as in field of 

research.ANN can be implemented for 

approximately all functions in need. It has the 

capability of doing distinct functions like clustering, 

regression classification etc.For implementing SCE 

model it has proven to be a very successful choice of 

every researcher. 

 

Cuckoo Optimization Algorithm  

In year 2009, one of the researcher developed COA 

whose function was to optimize the solution by 

replacing the better with the best solution. This 

algorithm is based on the daily life of a bird named 

Cuckoo whose feature is to lay eggs on other bird’s 

nest. Now in any technique used the egg in a nest is 

a solution and another solution will be that bird 

cuckoo’s egg. In this the concept is only that the old 

solution that was not best is replaced with another 

solution that has proven to be best. The protocols 

that are followed in this algorithm are:- 

(i) At the initial step an egg will laid in nest that 

has been selected. 

(ii) Now the best nest i.e. the best solution 

replacing all the previous solutions will be 

selected and continued. 

(iii) Now the probability for throwing the egg i.e. 

destroying the old solution and finding the 

new one lies between 0 and 1. 

 

Fuzzy Logic 

Fuzzy logic has the concept of number known as 

fuzzy number. It is a number the value of which is 

not exact like the usual single numbers. Now this 

number is thought as a function known as 

membership function in which domain and range is 

specified in the closed interval of 0 and 1.Now to the 

domain a numeric value is given, on the same hand 

smallest value is represented by 0 and largest value 

is represented by 1.  The same concept is used in 

software cost estimation for building the SCE model. 

 

Genetic Algorithm 

It is a search method used for selecting optimised 

solutions to find out the problems that revolves 

around selecting the solutions on evolutionary 

biology. This technique has proved excellent on 

large size as well as complex databases. In SCE 

model also it is used for finding optimised solutions 

even if the complex parameters are considered. In 

this any solution can be solved whether parameters 

are stiffed or easy. 

 
VIII PERFORMANCE MEASURES 

All the techniques used in all the articles for 

implementing SCE Model are evaluated in 

comparison with actual values. The performance 

measures that are widely used Mean Relative 

Error(MRE),Magnitude Mean Relative 

Error(MMRE) and Prediction(Pred.). These are the 

maximum usable performance measures in number 

of articles.  

 

But in addition to this other performance measures 

are Median of Magnitude of Relative error (Md 

MRE), Magnitude of Error Relative to estimate 

(MER), Mean Absolute Error (MAE), Mean 

Magnitude of Error Relative to estimate (MMER), 

Mean Square Error (MSE), Root Mean Square Error 

(RMSE) and Standard Deviation (SD) etc. 
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IX. RESULT 

 

 

 
X. CONCLUSION 

After performing this systematic survey the 

conclusion that are drawn from this study are:-  

Implementing SCE Model is not an easy task as it 

deals with number of parameters which cannot be 

ignored, otherwise the chances of getting the 

accurate results gets decreases. On the other hand all 

the techniques that are implemented are having 

number of pros and cons. Some SCE models that 

were built proves to be successful for enormous 

projects and on the other hand some gave good 

results for small scale projects.  

 

The cost estimation is a complex task and all the 

methods proposed have multiple advantages and 

disadvantages.  

 All the factors, which may or may not influenced 

needs to be considered developing SCE Model. 

 The prognostic attributes from the data base 

needs to be considered for having constant and 

best results. For selecting these attributes 

backward input approach can be used. 

 In this study, multiple AI techniques are 

considered and the best efficiency is observed 

among many of them.  

 Artificial techniques when used performed better 

maximum times when compared with traditional 

method.They have given good percentage 

accurate results either when used standalone or 

hybrid with any other technique. 

 

The future work in cost estimation is proposing a 

novel model using hybrid approach. There is still 

a lot to do with these AI techniques for getting 

an accurate and reliable SCE Model. 
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