
Journal of Ubiquitous Computing and Communication Technologies (ISSN: 2582-337X) 
www.irojournals.com/jucct/    

 

Journal of Ubiquitous Computing and Communication Technologies, December 2021, Volume 3, Issue 4, Pages 303-313 303 
DOI: https://doi.org/10.36548/jucct.2021.4.006 

Received: 03.01.2022, received in revised form: 10.02.2022, accepted: 19.02.2022, published: 28.02.2022 
© 2021 Inventive Research Organization. This is an open access article under the Creative Commons Attribution-NonCommercial International (CC BY-NC 4.0) License 

Analysis of Software Sizing and Project 

Estimation prediction by Machine Learning 

Classification 

A. Sathesh1, Yasir Babiker Hamdan2 

1Department of Electronics and Communication Engineering, Eritrea Institute of Technology, Eritrea 
2International University of Africa (IUA), Khartoum, Sudan 

E-mail: 1sathesh4you@gmail.com, 2yasir20ap@iua.edu.sd 

Abstract 

In this study, the outcomes of trials with various projects are analyzed in detail. Estimators may 

decrease mistakes by combining several estimating strategies, which helps them maintain a 

close eye on the difference between their estimations and reality. An effort estimate is a method 

for estimating a model's correctness by calculating the total amount of effort needed. It's a 

major pain in the backside of software development. Several prediction methods have recently 

been created to find an appropriate estimate. The suggested SVM approach is utilized to reduce 

the estimation error for the project estimate to the lowest possible value. As a result, throughout 

the software sizing process, the ideal or exact forecast is achieved. Early in a model's 

development, the estimate is erroneous since the needs are not defined, but as the model 

evolves, it becomes more and more accurate. Because of this, it is critical to choose a precise 

estimate for each software model development. Observations and suggestions for further study 

of software sizing approaches are also included in the report. 

Keywords: Software sizing, machine learning, project estimation, effort estimation, prediction 
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 Introduction 

The endeavour of software sizing and project estimation have been necessary and 

demanding from the beginning of the computer age. As computing technology evolved, price 

of the hardware fell, but the price of the software rose. As a result, software development was 

less affected by inaccurate estimations. However, as hardware costs have decreased, personal 
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computers have been introduced, and software costs have increased, the effect of poor software 

estimations has been more prominent than ever before. 

The software planners require attainable plans, including realistic estimates of 

timelines, size, resources, and risks, in order to achieve dependable software project success 

[1, 2]. The failure of software projects has become a common occurrence in the software 

engineering world. Many projects are shelved before they've even begun. The best place to 

begin is by addressing some of the most common causes of software project failure. 

The software's size is estimated during the requirements phase of development. Sizing 

software is an important part of the software development process. Estimates of work effort 

and costs are accurate when they are based on accurate measurements [3]. Software managers 

may find it difficult to provide realistic deadlines if they don't have a clear idea of the extent of 

their functions. There are a variety of approaches and procedures for scaling software. Once 

the size of a piece of software has been known, the required effort to build that piece of software 

may be estimated [4-6]. 

1.1 Motivation of the research 

Research Question:  

Can lower project failure probability improve the machine learning-based model's 

accuracy prediction using feature transformation and feature selection? 

In this age of automation, estimating software is a task best performed by hand, with 

just the most basics of tools. It became a challenge and a motivation to experiment with 

automating some or all of the estimating process. Gathering expert information in some form 

or another to aid the estimation process was another driving factor in the design and 

implementation of automated estimating approaches. According to the above discussed 

concepts, the following are the primary causes of project failures and software issues: 

1. Inaccurately sizing a software development project 

2. A software project's inability to be properly sized 

3. An incorrect evaluation of workforce numbers and abilities, as well as an 

inability to appropriately design an adequate software development and support 

environment. 
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4. A lack of well-defined software activity requirements 

 Organization of the Research 

This complete study piece is divided into the following sections: Section 3 contains 

preliminaries on software sizing and project estimation. Section 4 describes the recommended 

process for estimating the cost of a project. Section 5 evaluates the suggested approach 

experimentally and compares it to the conventional procedure. Finally, section 6 discusses 

prospective future developments.  

 Preliminaries 

There have been a slew of approaches created over the years to figure out the amount 

of work put forth to develop a new app. Some of the most commonly used estimation 

approaches include functional point analysis, expert opinion, and estimation by analogy. 

Accurate project estimation is a requisite to successfully complete a project. At the 

beginning of the development phase, projects are budgeted and planned in terms of cost, effort, 

and time. In order to accomplish a software project on schedule and under budget without 

compromising the quality of the programme, it is critical to accurately estimate the software 

development effort required. An accurate cost estimate is crucial to the success of a building 

project, and it impacts the decision-making of stakeholders in a software project and their 

willingness to accept the proposal [7-12]. 

An estimation model's capability may be measured by its bias, stability, and accuracy. 

When comparing actual prices to predicted costs, measures of tendency, strength, and accuracy 

are concerned with determining the amount difference between the two averages. The most 

commonly used assessment criteria are statistics such as mean, standard deviation, and 

coefficient of variation [13]. 

Measurement of software metrics is critical for a variety of reasons, including 

estimating programming execution, monitoring and regulating software project executions, 

decreasing faults during software development, and determining the efficacy of the system 

[14]. Manual labour is required for the procedures outlined above. As an example, in functional 

point analysis, a substantive count is done manually, which demands a great deal of time, 
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competence in a certain field, and extensive information. There will be no comparable project 

at some point in the future to quantify the whole effort [15]. 

Many machine learning approaches have been considered in the past, and many are 

already in use producing excellent results. Using the old software effort performance criteria, 

is inaccurate and unsatisfying. As a consequence, a wide range of indicators and cost-

estimating methods are developed. Good conceptual and theoretical foundation, and 

statistically substantial experimental confirmation are the two features missing from most of 

them.  

 Proposed Methodology 

To stay up with the current environment, machine learning is crucial since the model 

continues to improve its performance via data or experience. Machine learning may help 

minimise human effort and errors. Figure 1 shows the proposed architecture for project 

estimation prediction. 

4.1 Extraction of data 

Data mining is the process of gaining an understanding of the data in order to look for 

interesting patterns that may contain useful information. Data mining has a proven track record 

in the corporate world, and more recently, in the realm of science. A wide range of 

multidisciplinary approaches are used in data mining, including statistical, machine learning, 

and pattern recognition methods. Data mining in software project prediction, has lately 

attracted a lot of attention because of the enormous amount of inaccuracy in conventional 

estimating approaches and the continual progress of machine learning algorithms that might 

assist in delivering a more accurate forecast [16-19]. 

4.2 Preparation Stage 

It is possible to increase the accuracy of machine learning by using a pre-processing 

strategy that removes unnecessary and superfluous characteristics. In addition to lowering 

cardinality, these alternatives allow the addition of an optional feature based on a lack of 

interaction between attributes and categorization [20]. 
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4.3 Construction of the Proposed Model 

It’s a supervised machine learning approach for categorising issues that was created by 

Vapnik. The kernel idea utilises the categorization limit to discover the units underneath. Based 

on the boundaries, it distinguishes between the data sets. It may have been employed in multiple 

categories, such as space points and map data. Linear SVM is utilised for multiclass 

classification jobs. Linear SVM delivers good precision. SVM is the fundamental classification 

technique for conducting classification jobs in multi-dimensional space to develop a 

hypermarket that classifies case studies into distinct groups. It offers two sorts of functions: 

regression and classification tasks. Besides, it can handle certain steady variables [21-23].  

 

Figure 1. Proposed architecture for project estimation prediction 

4.4 Parameters for Estimating Effort 

The existing status of the effort estimate has been properly executed. Many evaluations 

and estimating techniques have been created for analysis in the last few years. But most of 
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them lack strong conceptualization, theoretical grounding, and statistically meaningful 

experimental confirmation. Moreover, most estimating measures were invented by people and 

implemented or validated in a minimum setting. In this work, it has been attempted to quickly 

describe several estimate metrics, including CC, MSE, RMSE and MAE. These are the 

prominent and widely utilised parameters for effort estimation [24, 25]. 

 Results and Discussion 

Desharnais dataset from PROMISE Software Engineering Repository, which has all 12 

characteristics required to measure ML algorithm performance has been utilised in this 

experiment. One hundred and eleven individuals are included in the Desharnais dataset, with 

twelve characteristics. The dataset has been downloaded from:  

https://www.kaggle.com/toniesteves/desharnais-dataset (in tabular form only).  

Input data includes the evaluations of machine learning performance based on a 10-fold 

cross-validation test. The correlation coefficients suggest that the linear regression approach 

performs well in this comparison. A supervised attribute filter may be used in an experiment 

to increase the overall accuracy of the specified algorithms by selecting attributes from the 

provided dataset. 

The Python programming language for the analysis of dataset, and the cross-validation 

technique for the complete procedure, have been utilized. The cross-validation approach has 

been used to create the most widely used machine learning algorithms, such as Linear 

Regression (LR), Multilayer Perceptron, Random Forest (RF) and Naïve Bayes (NB) 

algorithm. Table 1 summarises the performance metrics for each of these methods. 

Table 1. Comparative analysis with performance metrics 

S.No Model MSE RMSE MAE CC Accuracy 

1 Linear 

Regression 

0.354 0.5950 0.2155 0.6612 87.23% 

2 Random Forest 0.7042 0.8392 0.2516 0.7128 89.03% 

3 Naïve Bayes 0.1877 0.4322 0.3129 0.8007 82.56% 

4 Proposed SVM 0.0353 0.1881 0.2019 0.5621 94.80% 
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Min-Max Accuracy has been used in order to get a sense of the closeness when looking 

at the average between the lowest and highest forecast. The greater the Min-Max accuracy 

setting, the more precise the results are. Figure 2 shows overall performance of error measures.  

 

Figure 2. Overall Performances of Error Measures 

 

Figure 3. Accuracy measures for the proposed SVM 

The correlation between the expected and actual data is used to determine accuracy. 

The degree of the correlation between the experiment's expected and actual values is measured 

using the Pearson product-moment correlation coefficient. When the correlation accuracy is 

high, the predicted and actual values move in the same direction. An experiment's importance 
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is determined by its P-Value, or computed probability. If the population correlation coefficient 

does not deviate from zero, then this project's null hypothesis is true. No substantial linear 

association exists between the population's control and experimental values. It's a 

nonparametric test that compares two samples to a single sample and determines whether the 

population rankings vary between the two samples. Enough data suggests that the sample as a 

whole does not include any individuals with identical distributions. Figure 3 shows the 

accuracy measures between the machine learning algorithms. 

As each character's particular predictive capacity and degree of redundancy are taken 

into consideration, this method assesses the worth of the selection of qualities. This proposed 

algorithm with backtracking is used to look for a subset of characteristics in space. 

 Conclusion 

The proposed SVM has been performed with higher accuracy results to predict the 

project estimation.   To summarize, a number of current machine learning methods may be 

used to build prediction models. However, in order to correctly estimate the right and 

appropriate method, machine learning models must be in place. By including accuracy and 

other performance metrics, it is possible to demonstrate the difference between the expected 

and actual effort. As a result of sizing estimate inaccuracies, cost and schedule overruns are 

also likely to occur. In the future, it will be possible to assess and predict the relationships 

between underestimates of project size and subsequent overruns in effort, cost, and schedule. 

Moreover, Ensemble Stacking, also known as mixing, may be used to combine the four 

machine learning models in order to enhance the prediction model even more.  
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