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IMPROVING DATA QUALITY FOR A THREE-FACTOR NONLINEAR
REGRESSION MODEL FOR ESTIMATING THE SIZE OF WEB
APPLICATIONS CREATED USING THE REACT FRAMEWORK

Makarova L., Hashko D.
E-mail: lidiia.makarova@nuos.edu.ua, dimagashko@gmail.com
Mykolaiv, Admiral Makarov National University of Shipbuilding

Software development is a complex system of different steps and stages from initial planning,
analysis and design to development, testing and maintenance. Estimating labor intensity at each
step, especially in development, is crucial for accurately allocating resources, setting realistic
timelines, and managing workloads effectively. There are many ways to estimate the labor intensity
of development, but most of them are based on the size of the application, for example, COCOMO
I1 (Constructive Cost Model I1) [1].

But to effectively apply these methods, first we need to estimate the size of the application
being developed. One of the most accurate and powerful approaches for this purpose involves using
a regression model [2] specifically designed for estimating the size of such applications.

In conference thesis of VI All-Ukrainian Scientific and Practical Internet Conference of
Students, Postgraduates, and Young Scientists "Modern Information Systems and Technologies™
(Kherson, 30.11.2023) we have presented our three-factor nonlinear regression model for estimating
the size of web applications created using the React framework [3].

React is an open-source, front-end JavaScript framework for building web applications using
component-based architecture [4]. It’s one of the most popular frameworks in web development that
allows developers to create scalable applications of any size with high performance.

The presented model is shown below:
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where: X, — the number of components,

X, — the average number of methods,

X5 — reusability index (how often components are used in other components).

The model shows acceptable results on test data, but we have concerns about its quality
metrics so we want to improve the quality of our model.

To measure the quality of the model we use such metrics as the coefficient of determination
(R?), the Mean Magnitude of Relative Error (MMRE) and PRED (0.25). For the initial model these
metrics are 0.7862, 0.3213 and 0.5526 respectively.

First, it’s important to note that the main difficulties in building a model for estimating the
size of web applications created using the React framework is that React and JavaScript itself
allows significant variability in how to write components and the code in general, so it makes it
harder to build a quality model compared to more strict languages and technologies.

One of the possible ways to improve the quality of our model is to use another type data
transformation. Currently, we’re using logarithmic transformation to normalize source data, but we
could try to use other transformations like Johnson's or Box-Cox transformations and see how it
would affect the quality of our model.

But before changing how we process our data, we need to make sure that the data is clean and
representative, which allows us to improve the quality of our model and have more solid base for
further improvements. Because if the data is inconsistent or lacks representativeness then the
model’s quality may not reach its full potential whatever methods we use to process the data.

There are two ways to improve the quality of our data — first we can rethink what type of
metrics we use to build our model (use other metrics or add more) or we can improve the way we
take this data, for example, by adding more restrictions for source projects so the data we get from
them is more consistent, relevant and representative.
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For now, we don’t want to change the metrics we use, because all the current metrics can be
retrieved from UML Class Diagram and so the model is clear and easy to use. Also, the metrics
were chosen based on specifics of the React framework and JavaScript language so they should be
representative enough, but by using other metrics or adding more we can increase complexity of our
model and make it harder to use.

First, we decided to add more restrictions for source projects, so we get more consistent data
from them and have more solid base for further improvements.

Initially we wanted to make our model more universal, so it fits for estimating the size of any
web application created using the React framework and because of this for our data we used any
open-source projects created using the React framework available on GitHub [5] with no any other
requirements. But the problem here is that both React and JavaScript evolve rapidly and so over
time developers are using different methodologies, styles of code, best practices, etc. So, three
metrics to build a universal model for projects created using the React framework may not be
enough to build a model with a higher quality. But at the same time there also might be no reason
for this — the model is intended to be used to estimate the size of newly created applications and its
more likely that they would develop their applications using the latest practices. So, including older
projects in the data just makes the data inconsistent and less representative for real-life usage.

The other problem with initial data is that it includes projects of different types. Mostly it
contains web applications, but also some libraries, small games and test applications from some
tutorials. But all of them have their own specifics that can affect their size significantly.

We want to build our model for estimating the size of real-life web applications, so we should
not use other types of projects and even test web applications for our data. What makes it harder to
find enough open-source projects, is that most of real-life web applications are proprietary and are
not available for public use. We could also just build our model for estimating the size of libraries
instead, because they are usually open-source and there are mostly unlimited number of them
available, but they can be harder to analyze and be less consistent.

So, considering the above, we decided to add the following requirements to our data:

1) project age: created less than 2 years ago;

2) last commit: less than 6 months ago;

3)project type: real-life web applications.

Then based on these new requirements we found a new set of projects for our source data, and
rebuilt the model with updated data. We also calculated the quality metrics for updated model and
all of them showed that the quality of the model increased. The coefficient of determination (R?),
the Mean Magnitude of Relative Error (MMRE) and PRED (0.25) of the updated model are 0.8132,
0.3012 and 0.6527 respectively.

So, by introducing more requirements for source data we actually improved the quality of our
model. Now, with a more solid base, we can use other methods to improve it ever further.
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