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Abstract

At present time, data science is the big trend in computer science. The functioning of this technology is
purely based on other advanced technology known as machine learning (ML). Data science and ML
are subsets of artificial intelligence (Al). When a process of data science is used in healthcare systems,
the new system is known as health data science (HDS). HDS is a branch of data science used to handle
the large amount of data in the healthcare system. Recently, data science has been used to handle and
analyze large volumes of data (structured or unstructured) with accuracy by using different techniques
with algorithms of ML. This survey paper presented the ML applications in data science using different
previous research. In this paper, firstly discuss the introduction of the paper with related information,
secondly, discuss on review of literature on behalf of previous research, thirdly, discuss ML with its
techniques and examples, fourthly, discuss on stages of data science, fifthly, discuss on weakness or
research gaps of previous research works according to literature review and finally discuss on
proposed work for next research directions using observations to research gaps.

Keywords: Al, ML, data science, health data science, supervised learning, unsupervised learning,
reinforcement learning, deep learning, deep reinforcement learning, ANN

INTRODUCTION

Data science is a progressive technology in the present time and is handled by other advanced
technology known as machine learning (ML). ML is a subpart of artificial intelligence (Al). Due to ML
handling different types of data using different techniques and algorithms; this technology is used in
data science technology. ML is an advanced group of awareness and recognition as a technology that
can evaluate huge amounts of data and computerize
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the responsibilities of data scientists [1]. Via
connecting involuntary compilations of common
techniques that have changed predictable
arithmetical advances, ML has changed the method
of data extraction and analysis [2]. In designing
efficient and fast algorithms, as well as data-driven
models for real-time data processing, ML can
provide accurate outcomes with analysis [3]. ML is
an important part of data science for handling large
amounts of structured and unstructured data [4, 5].
ML is divided into five categories according to the
types of data handled by algorithms. Data science
decides the algorithms of ML for working with data.
Figure 1 shows the stages of machine learning with
data science.
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LITERATURE REVIEW
In this section, discuss the review of literature for the next research directions on behalf of previous
research (Table 1).

Table 1. Review of literature.

AC, and Murthy
D (2023) [7]

diabetic prediction

References Research Category Research Contributions
Rao DMS, and Diabetes prediction Proposed the research on diabetic prediction using five classification
Sridhathri DS, using ML algorithms machine learning algorithms as XGBoost, decision tree, K-nearest
(2023) [6] neighbor (KNN), Naive Bayes, and random forest under precision.
The outcome of this work is XGBoost algorithm is superior then
other algorithms under precision [6].
Ramachandra The approach of ML for | Proposed the diabetic prediction model based on a logistic

regression-based ML approach. The outcome is higher accuracy of
data prediction using feature selection and regression techniques [7].

Wee BF et al. Deep learning and ML Proposed the review on different algorithms of ML and deep
(2023) [8] methods for diabetic learning algorithms for diabetic detection. The outcome of this
detection review is both algorithms are good in different fields according to
purpose [8].
Madhu B et al. Diabetes risk prediction | Proposed different machine learning models such as KNN, logistic
(2023) [9] using ML algorithms regression, decision tree, random forest, AdaBoost classifier,

XGBoost, and Naive Bayes classifier for prediction accuracy under
diabetic prediction from PIMA Indian diabetes datasets. The
outcome of this research is XGBoost algorithm is more accurate than
other algorithms [9].

Sharma A, and
Mishra PK
(2022) [10]

Performance of ML for
breast cancer diagnosis
using optimized feature
selection algorithm

Proposed the work on healthcare systems for the observation to
predict diseases like breast cancer using ML algorithms like DT, LR,
KNN, ANN, and RF under an optimized feature selection algorithm
[10].

Zhang Q et al.
(2022) [11]

Data science
approaches for COVID-
19

Proposed the survey of data science for the research on COVID-19
using related parameters, mental health observation, diagnosis and
risk measurement, digital contact tracing, communal media analytics
with resource distribution, and drug improvement [11].

Kumar S, et al.
(2022) [12]

Big data analytics with
ML on sustainable
finance

Proposed the study of big data analytics with ML under sustainable
finance research using related parameters like climate financing,
social responsive financing, green financing, and carbon financing
with impact investing to manage the profit and return with unifying
policies [12].

Zeng Z et al.
(2022) [13]

ML methods for
transcriptomics data
analysis

Propose the implementation of ML and statistical methods like
ANN, GCN, HMRF, and SVCA for analysis of transcriptomics data
with different data sets and summarizations [13].

Khan K et al.
(2022) [14]

ML application for
concrete research

Propose the review on concrete research with different categories
like conventional concrete, fiber reinforced, geo-polymer, and
recycled aggregate using different ML methods like supervised
(task-driven), unsupervised (data-driven), and reinforcement (learn
from error) learning [14].

Martins RM and

Machine learning

Proposed the survey on ML for teaching and used the case study in

Gresse VVon application in the high school regarding the strategy and technology of content with
Wangenheim C teaching field learning the concept of ML with algorithm and tasks for handling the
(2022) [1] project-based problems [1].

He Y etal. ML in geochemistry Proposed the implementation of ML methods for discovering the
(2022) [2] and cosmochemistry hidden big data related to Cosmo chemistry and geochemistry using

different processes like water and soil quality prediction, sediment
identification, and digital mapping [2].

Gandomi AH et
al. (2022) [3]

ML in big data analytics

Proposed the review on ML for big data analytics including the
process of handling the data like examining, analyzing, and varying
data [3].

LiuTetal.
(2022) [4]

Deep learning for
medical image analysis
under COVID-19

Proposed the implementation of deep learning methods like CNN
algorithm for medical image analysis in the form of CT scans of
COVID patients under COVID-19 [4].
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Figure 1. Stage of ML and data science under Al.

Table 2. Stages of data science.
S.N. | Data Science Stages Description

1 Data ingestion In this stage, collect the data in the form of structured
(customer data) and unstructured data (audio, video, log
files) from different data sources like social media,
websites, etc.

2 Data storage and In this stage, clean the data, transform, duplicate, and
processing combine the data for storage in the data warehouse using
the ETL process like extract, transform, and loads.

3 Data analysis In this stage, analysis of the data in the form of patterns,
values of distributions, and range using predictive
modeling like ML or deep learning for accuracy.

4 Communicate In this stage, present the data in the form of
visualization-like reports.

DATA SCIENCE AND HEALTH DATA SCIENCE

Data science is a modern technology that combines different subjects like math, statistics, specialized
programming, data analysis, Al, and ML [15]. When every process of data science is used in the
healthcare system to handle the large amount of healthcare data the system is known as health data
science (HDS) [16]. HDS is a branch of data science which implemented in the healthcare system to
handle the bulk amount of patient data in the healthcare system. Data science technology is based on
the principle of ML and an algorithm that is used for finding hidden patterns from raw data [17, 18].
Data science has four following stages (Table 2).

MACHINE LEARNING ALGORITHMS

Machine learning is an advanced field of computer science that is part of Al [19, 20]. ML is a branch
of Al used to increase the growth of data science using algorithms and related data to improve human
learning and data accuracy [21, 22]. There are five types of ML (Table 3).

RESEARCH GAPS OF PREVIOUS RESEARCH ON BEHALF OF THE LITERATURE
REVIEW

When the review of literature is completed in this paper, discuss the limitations or research gaps for
work in the next research directions on behalf of the literature review (Table 4).

PROPOSED WORK FOR NEXT RESEARCH ON BEHALF OF RESEARCH GAPS
In this section, discuss the further works for the next research directions on behalf of research gaps
produced by the literature review (Table 5).
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Table 3. ML types with examples.

S.N. | ML types Description Example
1 Supervised This technique involved training machines with a lot | Decision tree, logistic regression,
Learning of training data for specific tasks. support vector machine, K-nearest
neighbor (KNN)
2 Unsupervised | This technique is opposite to supervised learning | K-means clustering,
Learning means without any training machine and any training
data. This technique is used for anomaly finding with
clustering data.
3 Reinforcement | This technique is used in research and development. | Q-Learning, Markov  decision
Learning In this technique, the output depends on the present | process
input state and the next input depends on the output
of the prior input.
4 Deep Learning | This technique is used to build a neural network | ANN, CNN
whose function and structure are based on the human
brain.
5 Deep This technique combines deep learning and | Deep Q-learning
Reinforcement | reinforcement learning which is used for building
Learning robotics, smart healthcare systems, and games.

Table 4. Research gaps for next research.

S.N. Research gaps

1 The performance of decision tree, KNN, Naive Bayes, and random forest is slower than XGBoost under
precision for diabetic prediction [1].

2 The problem is regression and feature selection methods apply in only one approach of ML as logistic
regression for diabetic prediction [2].

3 The problem is that the algorithm is based on the dataset [3].

4 The performance of comparative algorithms is not as good as XGBoost for the accuracy of diabetic prediction
[4].
The outcome of predictive results is not 100% accurate in terms of accuracy under ML-based techniques [5].
The study of data science approaches mentioned in the review is not a proper fit for handling the COVID-19
pandemic [6].

7 The systematic study of big data analytics with ML under sustainable finance on a small scale includes a
limited literature review [7].
Challenge the data analysis when increasing data complexity [8].
The performance of ML methods is good for small input factors according to research [9].

10 The mostly problem is how to teach ML to students [10].

11 Miss the up-to-date ML methods for handling the different types of data concerning cosmochemistry and
geochemistry [11].

12 Different types of problems are faced in different types of big data analytics-based research like fraud
detection, medical informatics, national intelligence, and marketing [12].

13 The main problem is handling the large imaging data sets [13].

Table 5. Proposed work for next research directions.

S.N. Proposed work

1 Further work on improving the performance of classification-based ML algorithms such as Naive Bayes,
random forest, KNN, and decision tree for diabetic prediction.

2 Further work on comparative analysis between different algorithms of ML for diabetic prediction using
feature selection and regression methods.

3 Further work is on collecting to clear dataset of diabetic patients from the healthcare system for analysis to
accuracy using ML algorithms.

4 Further work on improving to performance of diabetic prediction accuracy using ML algorithms.

5 In the future, work on neuro-fuzzy with a combination of ML and deep learning for accuracy in resourceful

diagnosis.
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S.N. Proposed work

6 Further work on new approaches of data science with combined ML to handle the COVID-19 pandemic
infections.

7 Further study on sustainable finance using different factors like moderating, dependent, and independent

variables, with different relationships like positive, negative, curvilinear, and linear by big data analytics
and ML on a large scale.

8 Further work is on developing a new sequencing protocol for reducing data complexity in spatial
transcriptomics data.

9 Next work on performance improvement of ML when input factors increase.
10 Further work on building a supportive programming environment on behalf of ML models.
11 Propose new approaches of ML which combine with deep learning for up-to-date ML.
12 Further work on big data analytics with advanced ML like representation learning distributed learning,
active transfer learning, and parallel learning.
13 Next work on deep learning with data science for handling large amounts of data.
CONCLUSION

As we know, data science is a recent technology in computer science that is applicable in different
fields. This technology is used for data accuracy in research fields using data analysis techniques by
different types of related data like structured and unstructured data. WWhen working on data science, use
ML-based techniques and algorithms to handle the data. This review paper discusses the brief
introduction of ML with its techniques, stages of data science, review of literature, research gaps
produced by the literature survey, and proposed work for the next research directions according to
research gaps by review of the literature.

Future Scope
The future scope of this paper is focused on advanced algorithms of ML; advanced tools and
technology of data science for handling the data and producing good accuracy.

Further work is focused on research gaps of this review paper, selecting any datasets like diabetes
datasets, COVID-19 datasets, image datasets, etc. in the healthcare system which is mentioned in the
proposed work section for dataset collection and presents the new approach-based work on HDS for
handling the data using ML algorithms.
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