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Abstract: 

A measure of accurate effort estimation plays a vital role in the software 

development process. It directly affects the cost, time andhuman power required for 

software developments. This paper introduces a systematic literature review of 

machine learning techniques used for measuring software effort estimation. This 

paper offering different machine learning techniques that are used single or with 

combination for measure software effort estimation. The outcomes of the this 

review has concluded conspicuous fashions of machine learning techniques, 

performance metrics, datasets, year of publication , etc. used for software effort 

estimation 
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INTRODUCTION 

Software effort estimation plays a vital role in 

software development from the late 1970's. A lot of 

work was carried out in software estimation. 

Estimation that is more accurate is still a huge 

concern in the industries. Overestimation and 

underestimation affect the industries in a very 

dangerous manner. The overestimation leads to more 

men's power, cost and time it can affect the budget 

of the industries whereas underestimate may lead 

less number of workers, quality and missing 

deadlines. A key to the success of a software 

development project is an accurate estimation. 

Estimation in the form of effort, time and cost. 

Various estimation methods are involved in software 

process development. Researchers have proposed 

various methods for predicting the estimation more 

accurately, for what is known as the software 

development effort estimate (SDEE). All the 

techniques aim to predict a more accurate 

estimation, which help in software development.  

Early for predicting estimation depends on standard 

formulas, historical data, expert advice, experience 

methods come under this approach is COCOMO 

model, function point analysis and software life 

cycle model or use case point. Regression analysis 

based on human experience, advice, judgments 

highlighted by Jorgensen, which covers almost 

eleven estimation methods. 

Machine learning methods used for effort estimation 

by researchers since 1991. By using these methods 

human spent more time on other functions of 

software development rather than estimating the 

proposed software. This paper focus on a systematic 

literature review on identifying prevalent tends in 

machine learning methods for effort estimation. This 

includes studies from 2000 to 2019. The studies 

from major database like 1) Web of science 2) IEEE 

digital library 3) Willey online library 4) ACM 

based on inclusion/ exclusion and quality assessment 

criteria  

Process used for Systematic literature review 

(SLR) 

The process used to conduct the SLR study 

considers the recommendations and guidelines given 

by B. kitcheham [1]. The review method includes 

the following steps 

 Research query identification 

 Data source/ search procedure 
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 Process of selecting the study 

 Quality valuation 

 Data taking out 

 Data synthesis 

In this study, we independently performed database 

searches. We set up some research questions that 

meet the objectives of SLR after discussion with the 

team. A team consists of Authors, Experts in the 

field. After this, we designed a search procedure to 

select the studies that will help in answering our 

research questions.  A detailed description of the 

search strategy is given in figure 1. 

 

1. Research query identification  

For identify the research question we follow the 

research strategy. Data extraction and analysis all 

depend on the research question. The research 

question for our systematic literature review is as 

follows: 

1. Were selection criteria clearly described 

2. Type of MI technique used  

3. Were there an additional technique used? 

4. Were experiments applied in a sufficient 

database?  

5. Were the performance metric used to 

measure the accuracy of the proposed 

method? 

6. In which Year Research article is published? 

 

 

 

2. Data source/ search procedure 

A data source for search procedure includes 

prominent electronic libraries such as web of 

knowledge, willey online library, IEEE digital 

Xplore, ACM Digital Library. The search 

procedure includes searching for keywords 

related to our study. We follow the Prisma 

method for our research. 

For each database, enter each key search term 

individually. Authors combine all terms in 

different combinations using boolean operators 

like AND or OR as appropriate. Apply our limits 

such as year of publication, Language, 

Techniques and so on. 

Table 1. shows no. of articles for SLR. 

 

NO. of articles 

Library 

Total 

Papers Accepted Rejected  

WOS 107 14 93 

IEEE 116 9 107 

ACM 4 3 1 

Willey 102 1 101 

Total 329 26 303 

3. Process of selecting the study(inclusion/ 

exclusion criteria) 

An inclusion and Exclusion criterion has been 

defined to precisely assess the quality of 

literature available. Author reviewed the papers 

that are available from the selected database and 

discussed for selection and rejection  decisions. 

Inclusion (Paper Included for our study) 

 Papers published from the year 2005 to 

2019 year with full text. 

 Papers in which MI techniques used for 

computing software effort estimation 

 Papers in which  performance measuring 

metric used 

 Study apply on valid database 

Exclusion( Paper excluded from our SLR) 

 Papers did not satisfy the above inclusion 

criteria 
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4. Quality assessment 

No outer factor is incorporated for estimating the 

quality assessment. We select papers from a 

reputed database as expert researchers related to 

quality journals and conferences have audited 

them. The peer-reviewed papers were viewed as 

adequate 

 

5. Data taking out 

Data taking out depends on our research question 

that was  created by the author by thinking about 

the accompanying significant properties. The 

properties consider in extraction are as per the 

following 

 Publication Year. 

 Machine Learning Techniques 

 Datasets Used 

 Estimation Performance 

 

6. Data Synthesis 

The data synthesis procedure incorporates 

gathering the information and finishing with 

appropriate responses according to research 

queries. Data Synthesis has been performed by 

dissecting the literary works through various 

statistics. 

 

RESULTS OF THE SYSTEMATIC 

REVIEW 

The outcome of the review is addressed in the 

form of answers to the research queries. 

RQ1.Were selection criteria clearly 

described 

RQ3.Were there an additional technique 

used? 

RQ4.Were experiment applied on sufficient 

database? 

RQ5.Were performance metric used to 

measure the accuracy of proposed method? 

Study No. RQ1 RQ3 RQ4 RQ5 

S1 YES   YES YES 

S2 YES YES YES YES 

S3 YES YES YES YES 

S4 YES   YES YES 

S5 YES YES YES YES 

S6 YES   YES YES 

S7 YES YES YES YES 

S8 YES   YES YES 

S9 YES YES YES YES 

S10 YES YES YES   

S11 YES YES   YES 

S12 YES YES YES   

S13 YES       

S14 YES YES   YES 

S15 YES YES YES   

S16 YES YES     

S17 YES YES YES YES 

S18 YES YES YES YES 

S19 YES YES YES YES 

S20 YES YES YES YES 

S21 YES       

S22 YES YES YES YES 

S23 YES YES   YES 

S24 YES YES YES   

S25 YES YES   YES 

S26 YES YES YES YES 

Table II listtheAnswer of RQ1,RQ3,RQ4 

and RQ5 

RQ2. Type of MI technique used? 

The Table IIIlist the different machine 

learning approaches and strategies that have 

been received. The measurable after effects of 

methodologies demonstrate that ArtificalNeural  

Network, Fuzzy Logic, Support Vector 

Regression are most applied technique for 

software effort estimation. Each Approach has 

its own pros and cons as per which they are 

utilized. 

Machine 

Learnin

g 

Approac

hes 

Statist

ics of 

Usage 

Study Number 

Artificia

l Neural 

32.35

% 

S2,S5,S6,S8,S13,S16,S17,S18,S

20,S23,S24 
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Network 

Fuzzy 

Logic 

11.76

% 
S10,S14,S25,S26 

Genetic 

Algorith

m 

5.88% S3,S12 

Analogy 

Based 
2.94% S9 

Support 

Vector 

Regressi

on 

26.47

% 
S2,S3,S4,S5,S8,S9,S11,S17,S19 

Bayesia

n 

Network 

8.82% S15,S21,S23 

Regressi

on Tree 
8.82% S1,S5,S22 

Case 

Based 

Reasoni

ng 

2.94% S7 

Table III.list the different machine learning 

techniques 

RQ6.In which year research article published? 

 

The Table IV below gives the quantity of 

research papers distributed on machine 

learning based effort estimation over the 

predetermined period. The appropriation of 

papers over years demonstrates that reliable 

efforts were made by researchers to improve 

the effort estimations utilizing new 

technologies and techniques. The significant 

distributing sources are Web of Science and 

IEEE advanced Xplore. 

 
Table IV. Year of Publication 

DatasetsUsed 

The Table IV  shows the list of  datasets utilized  in 

the research papers which are conspicuously NASA, 

COCOMO, ISBSG, TukutukuandDesharnais 

datasets. These are considered as benchmark and 

institutionalized datasets. Outcomes additionally 

uncovered that new datasets are by and  large 

progressively utilized as to give better and 

generalized estimation. 

Datasets 
Statistics 

of Usage 
Study No. 

ISBSG 11.78% S1,S8,S10,S24,S26 

COCOMO 12.12% S1,S2,S6,S7,S19,S26 

TUKUTUKU 7.68% S1,S4 

DESHANAIS 9.60% S1,S2,S3,S7,S17 

ALBRECHT 4.80% S1,S2,S7 

FINNISH 1.92% S9,S20 

KERMERER 1.92% S9,S20 

MAXWELL 4.80% S9,S20,S24 

NASA 13.44 
S2,S3,S7,S12,S15,S1

7,S18,S19,S22 

OTHERS 31.68 

S2,S5,S7,S11,S13,S1

4,S16,S18,S19,S21,S

23,S24,S25,S26 

 

Performance Measures 

The aftereffects of the effort estimations have been 

assessed for exactness and blunder measures by 

contrasting the evaluated outcomes and the actual 

effort values. The generally used performance 

measures are Prediction (Pred), Magnitude Mean 

relative Error (MMRE) and Mean relative Error 

(MRE), [6].  In any case, numerous presentation 

measures can be utilized depending on the kind of 

issue and machine learning approach utilized. They 

are Magnitude of Error Relative to estimate (MER), 

Median of Magnitude of Relative Error (MdMRE), 

Mean Square Error (MSE), Mean Absolute Error 

(MAE), Mean Magnitude of Error Relative to 

estimate (MMER), etc. 

 

 

0
1
2
3
4

Web Of 
Science
IEEE Digital 
Xplore



 

January-February 2020 

ISSN: 0193-4120 Page No. 16003 - 16009 

 

 

16007 Published by: The Mattingley Publishing Co., Inc. 

FINDINGS AND CONCLUSIONS 

The review paper concludes that a large amount of 

research was carried out in software effort estimation 

using machine-learning techniques.  From our SLR 

we conclude that the most commonly machine 

learning technique used are Artificial Neural 

Networksi.e 32.35%, Support Vector Regressioni.e 

26.47% and Fuzzy Logicsi.e 11.76% software effort 

estimation and other Ml techniques like RT, 

CBR,GA and Analogy based are used less than 10%. 

The SLR further revealed the dataset mostly used are 

real life datasets and there is no specification way to 

validate the dataset. A very less work is done by 

using CBR techniques. In future work you can use a 

hybrid approach by using CBRwith any other ML or 

Non Ml technique for measuring the software effort 

estimate. 
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