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ABSTRACT

With an increasing importance of big data analytics in every domain of today’s digital age
from algorithmic trading and product recommendations to politics, there is a tremendous
amount of research work going on in the field of big data pre-processing, which is taking us
rapidly toward the advent of big data platforms and tools. Big data is defined as high volume,
velocity and variety of data that require a new high-performance processing. Addressing big
data is a challenging and time-demanding task that requires a large computational
infrastructure to ensure successful data pre-processing and analysis. Data can be called the
new oil and like oil, it needs to go through the refinement process before getting the actual
value. With the usage of big data analytics, the organisations can get much useful information
from interconnected, varied and complex datasets. This helps in forming valuable insights

related to the state of the business and customer behaviour.

With the emerging technologies and all associated devices, it is predicted that large amounts
of data will be created in the next few years - in fact, as much as 90% of current data were
created in the last couple of years. In an era of complexity of the growing data, volume and
the advent of big data, data pre-processing solutions have a key role to play to reduce high-
dimensionality in machine learning problems. Because the volume, velocity, variety and
complexity of datasets is continuously increasing, machine learning techniques have become
indispensable in order to extract useful information from large amounts of otherwise
meaningless data. Several studies have addressed the need to investigate underlying causes
of poor classification in machine learning in big dataset, but few studies have focussed on the
problems faced by the data scientists in the form of negative factors as noise, missing values,
inconsistent & superfluous data, huge sizes in examples and features to learn and extract

knowledge. Dimensionality is another major issue pertaining to big datasets, since it has a
ii



large numbers of attributes and there is a dire requirement to reduce the data
dimensionality for the learning purpose. In order to eliminate noisy, redundant or irrelevant
attributes that could contribute to the deterioration of classification performance, ‘big data
pre-processing solutions’ can be used. On the other side, the traditional methods have
limitations when it comes to deal with the high dimensional big dataset, which has millions

of instances and in successful extraction of the result within a fixed time.

The primary objective of the study was to identify and develop the best frameworks or set of
tools to pre-process and reduce the size of the input data from telecom and manufacturing
specific case studies. The study has identified the variables using fuzzy AHP that are affecting
the subscriber’s preferences in telecom sector for improving the operational efficiency and
the variables that are accelerating the digital manufacturing for improving the
manufacturing & operational efficiency. The research has developed and compared the four
different big data pre-processing solutions for manufacturing & telecom datasets on four
different fuzzy benchmark predictive models. The proposed frameworks have improved the
run time, accuracy, reduced the misclassification rate, enhanced the model interpretability,
improved the classifier performance and economized the storage problems by reducing the

number of training data samples on both telecom & manufacturing datasets.

As evident from the existing literature review, the problem addressed in this study has not
been discussed adequately either in the academic literature or in the practicing world. The
study aimed to focusing the importance of pre-processing in the era of big data, where
storage and processing of large data is as simple as processing the small structured data. In
this research, two industry verticals viz. telecom (service sector) and manufacturing sector
have been examined, both the sectors are using big data; industry-specific challenges exist in

these industries and how big data enables to solve these challenges have been examined.
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This research tried to capture the essence of big data in telecom and manufacturing sectors.
The research has focussed on the questions “How much can companies in the
telecommunications & manufacturing industry benefit from big data?”, “What is the
relationship between big data pre-processing and machine learning to improve the
classification performance in terms of scalability, efficiency and accuracy of high dimensional
datasets?”, “What are the potential big data use cases in telecom and manufacturing industry
and which of the available machine learning algorithms support best the functionality and
usability in telecom & manufacturing industry data pre-processing tasks (including small
and big data pre-processing)?” and “How can an organization implement the big data
analytics to get more value out of the available data to optimize the business intelligence
processes”. These are the critical questions and every company is exploring the means to
increase the revenue and profits. Why to pre-process the data if other big data tools like
Hadoop etc. support handling the large datasets effectively? If required, what kind of pre-
processing are being discussed in the study? How different it is from the pre-processing that
is being followed in a regular KDD process? What kind of tools work well in such a scenario
and how it is done effectively on such a huge volume of data? These are some of the

questions that the study has attempted to answer.

The research developed the four-big data driven frameworks for solving the data imbalance,
feature selection, instance selection and space transformation big data pre-processing
challenges effectively and efficiently after removing the noisy and boundary instances from
training dataset.

So, the proposed frameworks in the research enhance the performance of support vector
machine (SVM), artificial neural network (ANN) and induction algorithms by adding fuzzy

membership and using advanced imbalanced, space transformation, instance selection &



feature selection solving methods to predict the performance decay on telecom and
manufacturing datasets in big data environment. The experimental results were validated
using different big datasets and the experiments show that the methods used in the
proposed frameworks outperforms in optimality, efficiency and other statistical metrics.

The study facilitates the implementation of fuzzy machine learning algorithms to analyse the
big data sets with the help of proposed data pre-processing solution. It also provides a
comprehensive review of state-of-the-art fuzzy machine-learning literatures, including
theoretical, empirical and experimental studies pertaining to the various needs and
recommendations. Big data pre-processing is an inevitable solution for achieving better
performance from machine learning techniques on large datasets. However, research
societies emphasizes on advanced machine learning algorithm development and
performance optimization. The crucial step of data pre-processing seems to be regarded by
the same significance. This has been the motivation to conduct an extensive study in this

area.
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