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Abstract: The machine learning empowers data science 

to reduce human efforts and most valuable asset for 

business needs through pattern recognition, prediction, 

analysis and efforts. One notable aspect is the meticulous 

examination of extensive data sets, enabling the 

generation of valuable forecasts that may inform 

improved decision-making and prompt intelligent 

actions in real-time without the need for human 

involvement. With the development of economic 

globalization the rapid development of industries in 

various fields, big data technology has attracted more 

and more attention. Network data is constantly being 

generated at an unprecedented rate and it is necessary to 

intelligently process huge data, and then to make full use 

of the value in the data, you need to use machine learning 

method. The growing role of data science (DS) and 

machine learning (ML) in high-energy physics (HEP) is 

well established and pertinent given the complex 

detectors, large data, sets and sophisticated analyses.  It 

was recommended that more research is conducted on 

the impact of ML on society, stronger regulations and 

laws to protect the privacy and rights of individuals when 

it comes to ML should be developed, transparency and 

accountability in ML decision-making processes should 

be increased, and public education and awareness about 

ML should be enhanced. In this paper a detailed 

overview of different structures of Data Science and 

address the impact of machine learning on steps such as 

Data Collection, Data Preparation, Training the model.  

 

Index Terms: Machine Learning, Data Science, Data 

Collection, HEP, Data Set, Data Preparation, Domain 

Knowledge. 

1. INTRODUCTION 

 

Data Science is many field of study with Computer/ 

IT, Mathematics/Statistics and Business need Domain 

Knowledge [1]. The three domains separately result in 

a variety of careers as Software, Research and 

Machine learning with these areas Data Scientist can 

maximize their performance interpreting data and 

providing innovative solution and new improvements 

in prediction [2]. Machine learning is the field of 

intersecting computer science, mathematics and 

statistics. It is used to identify patterns, recognize 

behaviors, and make decisions from data with minimal 

human intervention [3]. It is a method of data analysis 

that automates data collection, data preparation, 

feature engineering, training the model, and eventually 

model evaluation and prediction [3]. Machine learning 

and data scientists implement very complex models 

such as neural networks or support vector machines 

and an ensemble of simple models for random forests 

and decision trees [4]. Machine Learning (ML) 

Machine learning is a branch of artificial intelligence 

that focuses to creating algorithms data to improve 

their performance on a given data set [5]. Traditional 

machine learning focuses on using pre-set statistical 

methods to find the value of data in data analysis [6]. 

The goal of machine learning in large data 

environment is to search out specific rules that hidden 

behind dynamic, changeful, multi-source 

heterogeneous data and finally maximize the data 

value [7]. We consider data science to refer to 

scientific new  process algorithms and systems used to 

extract meaning and insights from data and machine 

learning to refer to techniques used by data scientists 

to learn from data [8]. The most widely used method 

in dimensionality reduction is principal component 

analysis (PCA) PCA is a simple method that finds the 

directions of greatest variance in the dataset and 

represents each data point by its coordinates each of 

these directions [9]. The findings of this research is 

provide a comprehensive understanding of the current 

trends and future implications of ML on society which 
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will be useful for policymakers researchers and 

practitioners in making informed decisions about the 

development and use of this technology [10]. 

 
FIG. 1. Structure Diagram of Machine Learning 

 

2. RELATED WORK 

 

Data science and the machine learning pipeline are 

common terms for the series of interconnected phases 

that make up the data science and machine learning 

processes [11]. The particular order of processes 

depends on the nature of available data but below is a 

high-level overview [11] there are many such courses 

developed by physicists outside of HEP for their 

respective physics departments from which we could 

learn a great deal in the spirit of interdisciplinary 

collaboration [12]. Neural networks also called 

artificial neural networks are models for classification 

and prediction [13]. Neural network algorithms are 

inherently parallel. Parallelization methods are used to 

speed up the computation process. This can lead to 

discrimination and unfair treatment of certain groups 

of people. Additionally, the increasing use of ML in 

decision-making raises concerns about transparency 

and accountability [13]. A recent report by the 

Algorithmic importance of ensuring that ML models It 

consists of set of Algorithms used to analyzes large 

chunks of Data Analysis and makes data prediction in 

real time without human aid. A Data model is built 

automatically using Machine learning procedure and 

the system are been trained for real time prediction 

[14]. There are many algorithms for machine learning 

classification, such as decision tree, naive Bayesian 

classification algorithm, support vector SVM and 

artificial neural network. 

 
FIG. 2. Classification task flow chart in machine 

learning 

3. PROCESS OF DATA SCIENCE 

MACHINE LEARNING 

 

The data science and the machine learning process are 

common terms for the series of interconnected phases 

that make up the data science and machine learning 

processes [15]. The particular order of these processes 

depends on the nature of the project and the available 

data, Big data as a new hotspot industry needs to be 

equipped with a set of relatively scientific reasonable 

machine learning algorithms is classify data 

effectively decrease the difficulty of data processing 

analysis to further improve the ability of machine 

learning to constantly adapt to the needs of society 

[16].Representation learning algorithms supervised 

learning techniques to achieve high classification 

accuracy with computational efficiency. They 

transform the data while preserving the original 

characteristics of the data to another domain so that the 

classification algorithms is improve accuracy reduce 

computational complexity and increase processing 

speed [17]. 
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Figure 3: Process of Data Science 

 

4. RESEARCH METHODOLOGY 

 

The real-world examples of ML are currently being 

used and its impact on society. These case studies will 

be selected from various industries such as healthcare, 

finance, transportation, and manufacturing [18]. They 

will be chosen based on their relevance to the research 

objectives and the availability of data. The will focus 

on attitudes toward ML concerns about the technology 

and opinions on the potential impact of ML on society. 

The survey data will be analyzed using statistical 

methods, such as descriptive statistics and inferential 

statistic [19]. The findings of this research will be 

useful for policymakers, researchers, and practitioners 

in making informed decisions about the development 

and use of this technology. 

 
Fig. 4. Working Process. 

 

FEATURE ENGINEERING  

Machine learning fits mathematical notations to the 

data in order to derive some insights.  A feature is 

generally a numeric representation of an aspect of real-

world data. Mathematical formulas work on numerical 

quantities and raw data exactly numerical. Feature 

Engineering is the way of extracting features from data 

and transforming them into formats that are suitable 

for Machine Learning algorithms [20].  

STEP1: Feature Selection There are certain features is 

important than other features to the accuracy of the 

model. The methods of Feature Selection are Chi-

squared test correlation coefficient scores, LASSO, 

Ridge regression.  

STEP2:  Feature Transformation It means 

transforming our original feature to the functions of 

original features. Scaling, discretization, binning and 

filling missing data values are the most common forms 

of data transformation.  

STEP3: Feature Extraction The data to be processed 

through an algorithm is too large it’s generally 

considered redundant. Analysis with a large number of 

variables uses a lot of computation power and 

memory. It is a term for constructing combinations of 

the variables for tabular data we use PCA to reduce 

features [21]. 

 

MACHINE LEARNING ALGORITHM  

The dataset can be classified under 4 major categories:  

• Classification  

• Regression 

 • Clustering  

• Time Series Analysis  

STEP1:  Classification  is used  want to find which 

category the data belongs to Support Vector Machines, 

Neural Networks, Naive Bayes, Logistic Regression, 

and the K Nearest Neighbor 

STEP2: Regression Regression works on the Curve-

Fitting Techniques intercept formula as “y=mx+c” 

where the slope value of y when x=0. The data points 

fall in the curve are used to predict the output values.. 

Regression Algorithms are Linear Regression, 

Perceptron, and Neural Networks.  

STEP3: Clustering is to group the data based on the 

similar characteristic, without labels. Ideally, the 

similar data points are grouped together in the same 

cluster based on different definitions of similarity. 

Regression and Classification come under the 

Supervised Learning Model of Machine Learning 

while Clustering comes under the Unsupervised 

Learning Model.  

STEP4: Time Series Analysis: A time-series contains 

sequential data mapped market forecasting use time 

series analysis. Broadly specified time series models 

are Autoregressive (AR), Integrated (I) Moving 

Average (MA) and some other models are the 
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combination of these models such as Autoregressive 

Moving Average (ARMA), and Autoregressive 

Integrated Moving Average (ARIMA) models [22]. 

 

DOCUMENTATION AND KNOWLEDGE 

SHARING 

 Preprocessing to model specifications to final 

findings in your documentation the team might benefit 

from knowing this information. Data science and 

machine learning are iterative processes and this fact 

should not be overlooked [23]. As you learn more 

about the project or obtain new insights, you may find 

that you need to go back and adjust prior decisions.  

Many data science make use of machine learning 

algorithms ti introduction to many widely-used 

machine learning methods in the field of data science. 

Based on the specifics of the problem they were 

created to solve many classes of algorithms [24]. 

 
Figure 5: Machine Learning Algorithms 

 

5. RESULT AND DISCUSSION 

 

The model can be deployed across a range of different 

environments and will often be integrated with apps 

through API. Deployment is a key step in an 

organization gaining operational value from machine 

learning. These are fundamental abilities the relative 

weight of which can shift based context. Professional 

data scientists and machine learning experts typically 

possess a range of these abilities and hone them over 

their career. The survey results indicate that the 

majority of respondents (60%) are somewhat familiar 

with the concept of Machine Learning (ML) (Q1). 

This suggests that the majority of respondents have a 

basic understanding of ML but may not have a deep 

understanding of the technology and its implications. 

When asked about the potential benefits of ML the 

majority of respondents (70%) believe that ML has the 

potential to benefit society 

 
Fig. 6.  Survey result 

 

6. CONCLUSION 

 

Data Science and Machine Learning is going to be 

used prominently to analyze a humongous amount of 

data. Data Scientists must be equipped with in-depth 

knowledge of Machine Learning to boost their 

productivity. The recent developments in the field of 

machine learning have brought about significant 

transformations, profoundly impacting many aspects 

of our lives and professional endeavors. machine 

learning algorithms which can classify data 

effectively, decrease the difficulty of data processing 

analysis to further improve the ability of machine 

learning, to constantly adapt to the needs of society. 

Tree pruning is performed to remove anomalies in the 

training data due to noise or outliers. Logistic 

regression is computationally inexpensive, but it is 

prone to under fitting and may have low accuracy . 

Additionally stronger regulations and laws to protect 

the privacy and rights of individuals when it comes to 

ML should be developed. Transparency and 

accountability in ML decision-making processes 

should be increased. Finally public education and 

awareness about ML should be enhanced to increase 

understanding of the technology and its potential 

impact on society. 

 

7. FUTURE DIRECTIONS AND 

RECOMMENDATIONS 

 

We describe some future directions based on the 

experiences to described that would help HEP 

researchers interested in physics education that 

includes data science and machine learning pedagogy 

file. We must optimize the traditional machine 

learning algorithms make it have strong vitality in the 

era of big data, it will need more in-depth studies of 
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machine learning to deal with huge data information 

and get the useful information in large data. 
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