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Prediction of Customer Churn in Telecom Industry:A Machine
Learning Perspective

Lopamudra Hotal, Prasant Kumar Dash jer2*
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Technology, Rourkela, India.
2 Department of Computer Science and Engineering, C. V. Raman Global University,
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ABSTRACT

The business world is becoming increasingly saturated in today's competitive environment. There is a
great deal of competition in the telecommunications industry, especially due to various vibrant service
providers. As a result, they have had difficulty retaining their existing customers. As attracting new
customers is much more costly than retaining current ones, now is the time to ensure the telecom industry
maintains value by retaining customers over acquiring new ones. Numerous machine learning and data
mining methods have been proposed in the literature to predict customer churners using heterogeneous
customerrecords overthe past decade. This research gives a brief idea on the Customer Churn problem,
and explores how various machine learning techniques can be used to predict customer churn via models
such as XGBoost, GradientBoost, AdaBoost, ANN, Logistic Regression and Random Forest, and also
compare the effectiveness of the models in term of accuracy.

KeywordsAdaBoost, Customer Churn, GBoost, Machine Learning, Prediction Model, Random
Forest, XGBoost.

INTRODUCTION

It is much more expensive to acquire new customers than to retain existing ones. The cost of acquiring a
new customer is six to seven times greater than retaining an existing customer [1]. Customers are
regarded as the most significant assets in any industry or sector because they provide the majority of the
profit. Companies today are putting a greater emphasis on convincing and retaining their existing
customers. Consumers' churn can be reduced if the firm correctly predicts customer behavior, expands
the link between consumer attrition, and has factors under its control. By determining the difference
between churners and non-churners, you can predict churn [2]. Customer churn is perceived as a
significant issue in service-based firms due to its direct effect on revenues. As a result, many businesses
focus on reducing churn and identifying appropriate processes for doing so. Firms intend to keep their
customers through spending and minimizing profits. The best way to retain consumers is to reduce the
rate of churn, which refers to the phenomenon of a consumer switching from one service provider to
another or ceasing to use a particular service over a certain period. A variety of reasons could be
identified in the past if a firm analyzed its history of data and adopted machine learning technology,

which can identify theconsumers who are likely to churn [3]. Almost every firm now has data about its
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clients and about the behavior of their customers thanks to the development of data management. A
major advantage of big data is the high quality and diversity of consumer data and the ability to provide a
strategic benefit to the company. Data mining assists in identifying,identifying, and understanding the
behavior of the consumer,thus optimizing business operations and enhancing customermanagement
effectiveness [4].

Many factors can lead to a firm losing its customers. Cost,quality, and service quality all play a
significant role in that. A huge outflow of consumers affects the valuation of anyfirm. Market reputations
and stakeholder trust are destroyed mainly by most firms. However, it is also essential to determine the
level of customer satisfaction to retain attract customers.

Identifying how satisfied consumers are can be a challenging task. As the base of consumers grows, it
becomes more challenging. The value-added service is another cause of consumer churn. The telecom
industry hasintroduced a new offer called Triple Play, which spans television, phone, and internet
services. In addition to adding value, this offer helps retain consumers.

Furthermore, it maximizes the revenue allocated to eachuser directly by the company [5]. Telecom
companies face a unique challenge in predicting churn. Telecom analytics is a type of business
intelligence explicitly used to satisfy the demands of the telecom sector. Analytics in telecom is primarily
focused on maximizing profits, minimizing costs, and decreasing fraud. The purpose of telecom
analytics is to forecast, multidimensionally, and optimize. Most companies suffer from customer churn,
affecting their revenues when a customer moves from one service provider to another in the telecom
sector. To grow their revenue-generating base, Telco companies must both attract new customers and
avoid terminations (churn). According to churn analysis, customers terminate their contracts for various
reasons, including better price offers, more exciting packages, poor service experiences, and changes in
their personal circumstances.

The paper is organized as, Section 2 presents the review of literature related to customer churn based on
machine learning, Section 3 states the churn problem in details.Section 4, describes the proposed work

comprising of the model design and result analysis; finally, section 5 depicts the conclusion of the work.

LITERATURE STUDY

Kassem et al. [6] identified the main factors influencing customer churn and identified customers likely
to churn byanalyzing social media. The results are analyzed using various ma chine learning algorithms
such as Deep Learning, Logistic Regression, and Naive Bayes. In [7], the study's main goal is to predict
customer churn in telecom by using machine learning and big data platforms. Consumer churn can be
predicted using machine learning methods. Consumer churn prediction using KNN and big data depicts
the study results shows an accuracy rate of 0.80 percent for predicting consumer churn, and 1.01 percent

for the area under the curve.
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With specific reference to SyriaTel Telecom Company,Ahmad et al. [3] developed a mechanism for
predicting the churn of consumers. Random Tree, Decision Tree, extreme gradient boosting algorithm,
and GSM tree algorithm were chosen in this research. Selecting the features as well as adding the
features of the mobile social network have had a significant influence on the success of the developed
model as SyriaTel's area under the curve (AUC) value has reached 93.301 percent. In all measurements,
the extreme gradient boosting algorithm achieved the best results. Almuqren et al. [8], offers a new
approach to predicting churn and comparesmthe telecom industry using social media mining. In this
study, Arab Twitter mining was used to predict churn in Saudi Telecom companies for the first time.
Based on various standard metrics to the ground-truth actual outcomes offered by a telecom company,
the newly proposed method is proven to be effective.

Different techniques have been used to predict customerchurn, including data mining, machine learning,
and hybrid technologies. Churn predicting, and retention techniques help companies identify, predict,
and prevent churn. Most of them used decision trees because it is a recognized method for determining
customer churn, but it's a challenge to solving complex problems this way. The study shows that
reducing the data improves the accuracy of the decision tree [9]. Customer prediction algorithms and
historical analysis are sometimes used in data mining. In addition to discussion of regression trees,
decision trees, neural networks, and some other data mining methods were examined in [10]. Our system
is designed based on the data analysis and visualization of data collected from telecom department. The
churn prediction and analysis of the machine learning models is done based on performance metrics such

as precision, recall, f1-score and accuracy.

CHURN PROBLEM

When it comes to a business environment, customer attrition simply refers to customers switching
services. Subscriber churn or customer churn is similar to attrition,when a customer switches from one
service provider to another anonymously. In machine learning terms, churn prediction is a supervised
(i.e. labeled) problem: Given a predetermined forecast horizon, one goal is to predict the number of
subscribers that will churn over that time frame. Churn Prediction identifies churners in advance, before
they leave the network. Therefore, the CRM department is able to prevent subscribers from churning in
the future by implementing retention policies that attract and retain likely churners. Thus, the company
would not suffer a potential loss. A mobile subscriber's past calls, along with his or her personal details
and business information, are inputs into this problem. A list of churners is also provided for the training
phase. When a model has been trained to the highest level of accuracy, it must be able to predict the
churners from the real dataset which does not include any churn labels. The knowledge discovery
process categorizes this problem as predictive modeling or data-mining. Figure 1 portray a model of

churn prediction with four steps; 1) Preprocessing ofcustomer data 2) Feature extraction for model
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design 3) Model design by classifiers and validation4) Computation of performance metrics for model

comparison.

Data Collection from
Telecom Department

Data Pre-processing
Exploratory Data
Analysis (EDA)

: l M Testing Dataset
‘ Data Evaluation and

Visualization l
- [ Result Anlysis and
Machine Learning Model Ev'avlua e
Training Dataset Models

Figure 1. Flow Diagram of Proposed Work

In this research, some of the addressed questions will be;analysis of the most important feature for
customer churn,which type of customers are leaving more, and which machine learning model is the best
one for result analysis and prediction. We explored classification techniques, compared their accuracy,
as well as other metrics, precision, recall, fl-score, True/False Positive Rates. Data Preprocessing
checks for missing values, correlated variables, and outliers;EDA for hypothesis generation; data
scaling to improvise data accuracy; train and test dataset generation; training models for cross-validation

and plotting data accuracy results from test data.

Dataset

IBM Telecom's Kaggle Dataset was used in this research paper. Several extremely important parameters
for predictive churn analysis were included in the dataset, and the data is extremely large. 7043 instances
of 21 attributes are contained in the dataset. Features include details about demographicinformation like
gender, age, and dependents, services they have signed up for, contract information, payment methods,
paperless billing, monthly charges, and a variable in which we anticipate which customers have left
within the past month. Input data is in CSV format and visualized using various visual elements such as
graphs, helping to identify trends, outliers, and patterns in the data. The analysis starts with data cleaning

followed by graphical analysis, machine learning model, estimation and result analysis.

Methodology

Data Pre-processing
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A data set consists of features and N rows. There are many formats used for values. Duplicate values and
null values can lead to loss of accuracy in a dataset and dependent values. Various data sources have been
used to collect data, so uses a different format to represent a single value, such as whether someone
represents Male/Female or M/F. In order to avoid noisy data, null values, and incorrect sizes, an image in
3-dimension should be reduced to a 2-dimension format by reducing it to 0 and 1. Images can be cleaned
with OpenCV or Panda's tabular data. Making the data useful is paramount since generating
unsatisfactory results or achieving less accurate results can be affected by unwanted or null values.
Missing and incorrect values are prevalent in the data set. The entire dataset was analyzed and only the
most useful features were listed. By listing features, the listing will be more accurate and contain only
useful features. For a knowledge-based approach to data selection, feature selection is a crucial step. Out
ofthe dataset here, we chose the features necessary for improving performance and helpful for decision-

making, while the rest of the features have less importance.

Data Exploration
Explorative Data Analysis (EDA) provides a clear and better understanding of data patterns and
potential hypothesis. The distribution of feature is an essential for trend analysis of dataset.

a. The gender distribution graph depicts that male and female distribution is nearly same as per figure 2.

Gender Distribution
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Figure 2. Gender Distribution

b. Most of the customers are youngsters rather than senior citizens as depicted in graph (figure 3).
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Figure 3. Customer Churn based on Seniority Level
c. Figure 4 depicts 48 percentage of the customers partner dependent, while 30 percentage have
dependents. Fascinatingly, only about half of the customers who have a partner have a dependent, while

the other half do not. Furthermore, a majority (80%) of the customers without a partner do not have

dependents.

% Customers with dependents and partners

100%

60%
mmm No

- Yes

% Customers

52%

= Dependents Partner
Figure 4. Customer Churn based on Dependents and Partners
d. Customer Tenure and Account Information: From the histogram as in figure 5, we can see that many
customers have been with the telecom company just for a month, while many others have been with the
company for about 72 months. Different contracts may apply to different customers. Due to this,
depending on the contract they are in, it might be easier or harder for customers to stay or leave the

telecom company.
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Figure 5. Customer Churn based on tenure and year of contract
Contrary to popular belief, the typical monthly contract usually lasts between one and two months, while
the typical two-year contract lasts around seventy months. People who sign longer contracts and stick

with the company longer show customer loyalty to the company.

e. Customer Distribution: The graph depicts the distribution of services used by customers. From the
graph of the relation between monthly and total charges, the total charges are directly proportional to

customers' monthly bills. Finally, the rate of churn is depicted in figure6.

Churn Rate

% Customers

Mo Yas

Churn

Figure 6. Customer Churn Rate Visualization
f. Churn by Monthly Charges vs Total Charges: customer's churn directly proportional to monthly

charges; and churn rate is inversely proportional to total charges depicted in figure
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Figure 7. Monthly vs Total Charges
Model Design and Analysis

Machine Learning Models

ML (machine learning) is a form of artificial intelligence, in which software applications make better
predictions without being explicitly programmed. Here, historical data are trained to predict the test
result or output [11]. There are typically three types of ML algorithms Supervised, Un-supervised and

Reinforcement Learning algorithms.

Logistic regression:

Logistic regression is a supervised learning approach for predicting a target variable's probability. Since
the variable of interest is dichotomous, there are only two possibilities. In other words, the dependent
variable comprises binary data that can either be coded as 0 (for failure) or as 1 (for success). As a
function of X, logistic regression predicts the value of P(Y=1). Thisis one of the simplest ML
algorithmsthat can applied to a variety of classification problems such as diabetes prediction, cancer

detection, fraud detection, spam detection and many more.

Random Forest:

The Random Forest algorithm is both a classification and mregression learning algorithm that is used for
supervised learning. This method is mainly used to solve classification problems. Forests can be thought
of as a forest of trees, and a forest that is more robust has more trees. In the same way, random forests
create decision trees using data samples and then obtain their predictions. Ultimately, they vote on which

solution is the best. By averaging the result, it allows us to reduce over-fitting to a minimum.

AdaBoost:

It is short for Adaptive Boosting - is one of many Ensemble Methods used to improve neural networks.
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The Adaptive Boosting method assigns higher weights to incorrectly classified instances since the
weights are re-assigned. A boost is used in supervised learning to reduce bias and variance. The system is
based on the principle sequential growth of arners. In all cases, except the first, the subsequent learners

are grown from the previous ones. To putit simply, weak learners are transformed into strong ones.

GradientBoost:

Gradient Boosting Machines combine predictions from multiple decision trees into a final prediction. It
is important to remember that gradient boosting machines only use weak learners. To select the best split
in every decision tree, different nodes take into account different factors. In other words, each tree is
different, and thus it can capture different signals from the data. Additionally, each new tree corrects
previous errors. As a result, every subsequent decision tree builds upon the mistakes of the previous

trees. An algorithm for gradient boosting machines builds trees sequentially in this manner.

XGBoost:
It is a gradient boosting-based ensemble Machine Learning algorithm based on decision trees. In
unstructured data prediction problems (images, text, etc.); it is suitable for solving regression and

classification problems, ranking problems, and user-defined prediction problems.

ANN:

Artificial Neural Network (ANN) can be considered the core element of Deep Learning. In addition to
their versatility, adaptability, and scalability, ANNs are also suitable for handling large datasets and
highly complex Machine Learning problems, like image classification, speech recognition, or video
recommendation. In ANN algorithms, the aim is to create the most minimal error function possible by
selecting the optimal weights and bias terms [12]. thought of as the most sophisticated version of

Machine Learning.

Result Analysis

Performance Metrics Co-relation Matrix: A correlation is a description of how variables are related to
one another. Feature variables such as these can be used as input for forecasting our target variable.A
correlation is a statistical technique that determines how one variable moves/changes in relation to
another. A correlation matrix is a table presenting multiple variables and their 'correlations'. Rows and
columns in this matrix represent variables, and each value in the matrix represents a correlation

coefficient between variables depicted in figure 7.
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Figure 8. Confusion Matrix
Confusion Matrix shows how many True Positives/True Negatives and False Positives/False Negatives
there are in a prediction.
TP: Number of customers who will actually default is alsopredicted as defaulting
TN: Number of customers not expected to default is also reported as non-default
FP: Number of customers who are predicted to default but won't actually default
FN: Number of customers predicted to default but actually defaulting
A telecom company needs to understand which customers will default. Therefore, we should keep the
number of False Positives (FP's) as low as possible, as this will predict that the riskier s will not be too
risky. All of these factors should be considered as we assess every classification model. ¢
Accuracy' is the easiest performance metric to grasp and issimply the ratio of rightly predicted
observations to the total observations. It is easy to assume that the best model is the one with high
accuracy. It is true that accuracy is an important measure, but only if you have symmetric datasets with
relatively equal values of false positives and false negatives. As a result, you have to evaluate the

model'sperformance by looking at other parameters.

Accuracy = TP+TN/TP+FP+FN+TN

Precision is the percent of positively predicted observations among all predicted positive observations.
This metric answers the question, how many of all passengers th labeled as survivors actually survived?

Precisionisrelated to a low false positive rate.

Precision=TP/TP+FP

Sensitivity (Recall) - Recall is measured by how many of the correctly predicted positive observations

have actually occurred in the class - yes. How many passengers did welabel from all of those that truly
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survived? is the question that can be answered here.

Recall=TP/TP+FN

AnF1 score is calculated by summing Precision and Recall. This score considers both false positives and
false negatives. Although F1 is not intuitively as easy to understand as accuracy, it is usually more useful
than accuracy if your classes are unevenly distributed. True positives and false negatives have similar
costs when it comes to accuracy. Precision and recall should be considered along with the cost of false

positives and false negatives.

F1-Score=2TP/(2TP+FP+FN)

Model Comparison

Machine learning algorithms were used on the dataset to perform several experiments on the proposed
churn model. The results were observed pertaining to precision, recall, f1-score, and accuracy values.
Table 1 presents the details of the performance results of all the models based on the metrics. As per the
result, XGBoost model has the highest accuracy value of 81.14%, followed by RF, AdaBoost, GBM, LR
and ANN. But, for the rest of the metrics like precision, fl-score and recall ANN has a higher value
followed by three of the boosting models (XGBoost, AdaBoost, GBM) with approximately the same
result, then LR and RF.

Table 1. Model Analysis
ML Models | Accuracy | Precision | Recall | F1-Score
GradientBoost | 80.41% 0.66 0.58 0.59
AdaBoost 80.59% 0.67 0.57 0.58
XGBoost 82.20% 0.66 0.45 0.56
ANN 79.98% 0.89 0.84 0.85
LR 80.29% 0.68 0.56 0.60
RF 81.10% 0.66 0.49 0.56

CONCLUSION

As the telecommunications industry continues to grow,the problem of customer churn has significant
growth as well. Retaining customers is a critical challenge in the telecommunications industry since it
reduces customer churn through increased customer satisfaction. The use of predictive analytics can
help tackle this threat by identifying vulnerable customers and implementing customer-centricretention
measures. The proposed prediction analysis can be solved with the help of machine learning models. The

paper describes the problem of churn and the importance of preventing the same. The paper investigated
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through increased customer satisfaction. The use of predictive analytics can help tackle this threat by
identifying vulnerable customers and implementing customer-centric retention measures. The proposed
prediction analysis can be solved with the help of machine learning models. The paper describes the
problem of hurn and the importance of preventing the same. paper investigated the realm of machine
learning hods and applied them to the dataset. By modeling and testing, ANN and XGBoost models were
found to out-perform other models in terms of precision,recall, f1-score and accuracy. We can extend the
same for various other datasets from the telecom department and implement methodologies to achieve
better results in future work. Big-data analytics with machine learning approach can also be

implemented for the datasets.
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ABSTRACT

India is the largest producer of pomegranates in the world which earns a high profit. However, due to
atmospheric conditions such as temperature variations, climate, and heavy rains, pomegranate fruits
become infected with various diseases, resulting in agricultural losses. The two most common diseases
seen in the Karnataka region are bacterial blight and anthracnose, both of which cause a significant
production loss. This paper has detected and classified these two diseases by extracting knowledge from
custom trained models using Deep Learning. To overcome the traditional methods, Faster-RCNN helps
us to do better object detection.

Keywords Anthracnose, Deep Learning, Faster-RCNN, Object detection, Tensorflow Bacterial blight.

INTRODUCTION

Asian countries have been manufacturing pomegranates to a larger extent. The exports of pomegranates
are growing year by year. Over the past few years, agriculture has swung and is turning into a supply of
financial benefit generation. In India, 11.0 lakh tones of pomegranate are produced on 1.5 lakh hectares

ofland. Maharashtra is India's leading pomegranate producer, India grant 2/3 rd. of the total.

leading{Growing§statelofiPomegranatefinlindial

A3

[P anarachon I kanat aka S Gujarat A ndhra orade s sl boadu e Ot e c]

Fig-1: Productivity of Leading Pomegranate Growing States in India.

Importance of Disease Detection in Fruits:

India is an agricultural dependent country as it stands second largest producer of fruits and there is a high
demand for quality of fruits in market. The cultivation of fruits faces threat of several diseases caused by
pest, micro-organs,weather conditions, soil profile and deficiency of nutritionetc. Which leads to

significant reduction in crops when it comes to fruits preservation from diseases diagnosis is

Computational Intelligence and Machine Learning (Vol - 4, Issue - 2, May - August 2023) Page No.14



very essential to enhance crop production and thus, improve the economic growth [12].

Two Most Common Diseases in Pomegranate Are: 1)

Bacterial blight: Dark color irregular spots appear on fruits, and the leaves start dropping, and fruit crack
appears in V and L shape and spreads rapidly throughout the farm and cause severe destruction.
2)Anthracnose: it's a kind of fungithat causes irregular brown spots and this disease also leads to severe
fruit loss. In the present situation, Farmers in India lack knowledge about how to use pesticides properly;
as a result, a proper agriculture system would assist farmers in crop management and decision-making
using advanced technology. The intelligent system will detect and diagnose diseases in the fruits for their
purpose, and it will restrict the growth of the diseases. Researchers have developed machine learning
technology to solve e problems of the farmers [1]. Deep learning is one of the most commonly used

subfields ofmachine learning. It helps in the prediction of various problems and provides solutions

[2]1[3].

LITERATURE SURVEY

One of the important research areas is the automated method for detecting disease-affected fruits, as it
offers numerous benefits in terms of fruit preservation. Although a lot of research is done in this area,
Artificial Intelligence is rarely used for this purpose. To detect multi-fruit classification, the authors
proposed a Deep learning approach that uses a faster R-CNN. Fruitssuch as mango and pitaya are used as
ingredients. The dataset was actual data obtained from a farmer during harvest time, and it was divided
into two classes for object detection training: mango and pitaya. On the TensorFlow platform, authors
used the MobileNet model. In this study, they achieved 99 % accuracy rate [4]. In this paper, using plant
leaf photos, the authors propose a deep-learning-based approach for detecting leaf diseases in a variety
of plants. They identified and developed deep learning methodologies for good results, and they
considered three major detector families: The Faster Region-based Convolutional Neural Network
(Faster R-CNN), the Region-based Fully Convolutional Network (R-FCN), and the Single Shot
Multibox Detector (SSD). The proposed system capable of identifying various types of diseases and
dealing with complex scenarios from within a plant's area [5 ]. In a deeper analysis using deep learning
techniques, Rismayati and Rahari SN [6] investigated CNN's sorting ofsalak fruits. authors used neural
networks to analyze the salak image and classification scheme in a region of interest (Rol). With 3x5xS5,
they make six filter layers in the first layer. The second layer generates 18 filters size of 6x3x3. The
accuracy rate was 81.45%. To solve image classification problemsfaster, the R-CNN and Quick R CNN
methods are used. This method was chosen because it has the highest level of precision in a variety of

tests at 1 frame per second (Frame Per Second).
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Table -1: Comparison table of various versions of RCNN.

R-CNN Fast R-CNN Faster R-CNN
Time taken 50 seconds 2 seconds 0.2 seconds
for per image
Speed up 1x 2x 250x
PROPOSED METHOD

In this article, we propose a system for detecting pomegranate diseases like anthracnose
andbacterialblight via TensorFlow for object detection on a Faster R-CNN. Based on the literature
survey, we create our own dataset. For each classifier, i.e., each object label, we collected almost 200-
300 images. We used online tool for Image Annotation process re we have uploaded all our dataset, and
set the object names (Classifiers) as anthracnose and bacterialblight and used rectangle for creating xml
files as annotation directories. After labeling images or Annotations we converted theminto CSV
(train.csv, test.csv) format because of tensorflow specifications. CSV files are converted into ord
formatto enhace the training. Once the training has been completed successfully, the protocol buffer(.pb)
file is generated with the python inference graph. This graph file can create a user interface on Android or

aweb application in which a camera is used to detect an object using the trained TensorFlow model.

Convolutional neural network

In [15] CNN's architecture as consisting of an input layer followed by a Conv layer. The dimensions of
the conv layer vary depending on the data and problem, so they must be adjusted accordingly. There is an
activation layer after the Conv Layer, which is normally ReLU because it produces better performance.
A pooling layer is used to minimise the scale after certain Conv and Relu combinations. The flattening
layer is used to flatten the input for the completely connected layer after some variation of previously

established architecture. The third layer, after the first two, is the output layer.

Feature Leamning Classification

Fig-2: CNN's architecture
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Faster Region-Based Convolutional Neural Network (Faster R-CNN)
Faster R-CNN is a Convolutional Neural Network-based object recognition architecture that uses a
Region Proposal Network (RPN). It is commonly used in Deep Learning and Computer Vision and is

considered one of the most effective object detection architectures.

s ek Refine BB position

Object or not objec BB prapasal
Rol pooling

WWSU
Region Proposal Network

pre-train image-net

NN
VGG /
A

Fig-3: Faster RCNN
It takes an image and sends it to the ConvNet, which creates feature maps for it. Use the Region Proposal
Network (RPN) to generate object proposals from these feature maps,and use the ROI pooling layer to
make all of the osals the same size. Finally, submit these suggestions to a fully linked layer in order to

define and predict the bounding boxes of the image.

(Visual Geomerty Group) VGG 16
In[14]It's a 16-layer deep network that's used for feature extraction. We can load a pre-trained version of
the network that can be trained on millions of images from the ImageNet database. The network has been

pre-trained to classify images into 1000 different object categories.
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Fig-4: VGG 16 Architecture
VGG16 will eliminate the pre-trained network's bottleneck (classifier) layer. Then, with the exception of

the last few convolutional layers, all weights are frozen, and we attach our own classifier with a very low

learning rate
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Fig-5: VGG16 Model
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Region Proposal Network (RPN)

The area proposal network will take all the anchors (reference boxes) and produce two different outputs
for each of the anchors, resulting in a list of good object proposals. The first is a "objectness" score,
which indicates how likely the anchor is to be an entity; RPN is unconcerned about the type of object.
We'll use this objectness score to weed out the bad predictions in the second step. The bounding box
regression is the second production, which is used to modify anchors to match the items that are being
predicted. The function map, which is convoluted returned by the network as an imput, is used by RPN to
implement in a completely convolutional way. With 512 channels and a 3x3 kernel dimension, the
convolutional layer is used. Then, using a 1x1 kernel, we'll have two parallel layers of convolution, with
the number of channels determined by the number of anchors per point. We get two performance
predictions per anchor for classification. Its score isn't an object (background), but it is an object
(foreground).Adjustment layer for regression or bounding box. We generate four predictions: Axcenter,
Aycenter, Awidth, and Aheight, which we combine with theanchors to formfinal proposals We have a

strong set of object proposals using the final proposal co-ordinates and their”’objectness rating."

Anchors

The network generates the maximum number of k- anchor boxes for each sliding window. For each of
the different sliding positions in the image, the default value of k=9 (3 scales of (128*128,256*256, and
512*512) and 3 aspect ratios of (1:1, 1:2,and 2:1) is used. As a result, we get N = W* H* k anchor boxes
for a convolution feature map of W * H. These region suggestions were then passed through an
intermediate layer with 3*3 convolution and 1 padding, as well as 256 (for ZF) or 512 (for VGG-16)
output channels. This layer's output is passed through two 1*1 convolution layers, the classification
layer, and the regression layer. The classification layer has 2*N (W * H * (2*k) output parameters, while
the regression layer has 4*N (W * H * (4*k) output parameters (denoting the coordinates of bounding

boxes) (denoting the probability of object or not object).

2k scores 4k coordinates 4mm  Fonchor boxes

cls layer \ ’ reg layer 3

| 256-d

t intermediate layer

shiding window

conv feature map

Fig -6 Anchors.
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ROI Pooling

Region of interest pooling (also known as Rol pooling) is a popular operation in convolutional neural
network object detection tasks. The problem of a fixed image size requirement for an object detection
network is solved by ROI pooling. By doing max-pooling on the inputs, ROI pooling creates fixed-size
function maps from non-uniform inputs. The number of output channels is equal to the number of input

channels for this layer.

Fig-7 Region of interest pooling
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Fig-8: SSD Architectur

This project's network is focused on single-shot detection (SSD). Normally, the SSD begins with a VGG
[8] model that has been transformed to a completely convolutional network. Then we add some
additional convolutional layers to better manage larger subjects. A 38x38 feature map (conv4 3) is
generated by the VGG network. The additional layers result in function maps thatare 19x19, 10x10, 5x5,
3x3, and 1x1. As seen in the following diagram, both of these feature maps are used to dict bounding

boxes at different scales (later layers are responsible for larger objects).
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IMAGE ANNOTATION

PASCAL VOC [9] offers structured image datasets for object type recognition as well as a common
collection of resources for accessing the datasets and annotations. Our PASCAL VOC dataset has two
classes and a task that is based on it. The PASCAL VOC dataset is well-marked and of good quality,
allowing for evaluation and comparison of various approaches. The PASCAL VOC dataset has a smaller
amount of data than the ImageNet dataset, making it ideal for researchers evaluating network
programmes. As shown in the following figure, our dataset is also based on the PASCALVOC dataset

norm.

<?xml version="1.0"?>
- <annotation>
<folder>images</folder>
<filename>3p.jpg</filename>
<path>images/3p.jpg</path>
- <50Urce>
<database>Unknown</database>
</source>
- <sgize>
<width>300</width>
<height>168</height>
<depth>3</depth>
<[size>
<segmented>0</segmented>
- <object>
<name>Bacterialblight</name>
<pose>Unspecified</pose>
<truncated>0</truncated>
<difficult>0</difficult>
- <bndbox>
<xmin>55.000003814697266</xmin>
<ymin>0</ymin>
<xmax>257.0000305175781</xmax>
<ymax>167</ymax>
</bndbox>
<fobject>
</annotation>

Fig -9 Image Annotation

Fig-10 Labeling Tool
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Fig-4: Table example of the labeled dataset.

filename |width height [class  [xmin  |ymin  |xmax  |ymax
1{1)jpg 1024 974{anthracng 65 55 961 973
1(10).jps 300 400]anthracno 1 163 244 357
1(11)jpg 896 504 anthracno 102 55 725 462
1(12)jpg| 1024 576|anthracno 129 4 855 576
1{13)jpg 450 300|anthracno 20 52 214 265
1{13)jpg 450 300{anthracno 214 51 424 240
1(14).jpg 450 300|anthracno 115 12 420 300
1(15).jpg 480 360/anthracno 130 ] 387 279
1(16})jpg 800 600|anthracno 194 156 018 547
1(17)jpg| 1300 956/anthracno 4 132 27 424
1(17)jpg| 1300 956|anthracno 21 379 539 157
1(17)jpg| 1300 956|anthracno 509 197 992 749
1(18)jpg| 1280 720]anthracno 45 27 044 683
1(18)jpg| 1280 720/anthracno 553 176) 1246 120
1(18)jpg| 1280 720|anthracng 779 9] 1280 428
1(19)jpg| 3184]  3184)anthracno 347 297 2776 2912
RESULTAND DISCUSSION
Loss/classification_loss
tag: Losses/Loss/classification_loss
55 |
45 |
35 |
2.5
15
0.5
-0.5 -
0 1k 2k 3k 4k 5k 6k 7k 8k 9k 10k

1.6

12

0.8

0.4

Loss/localization_loss
tag: Losses/Loss/localization_loss

NN

-3k -2k -1k 0 1k 2k 3k 4k 5k 6k 7k
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regularization_loss
tag: Losses/regularization_loss

0.332

0.33
0.328
0.326
0.324

0.322

1k 2k 3k 4k 5k 6k Tk B8k 9k

TotalLoss
tag: Losses/TotalLoss

-2

-6

-6k 4k -2k 0 2k 4k 6k B8k 10k 12k 14k

Fig-11: Total Losses of Faster-R-CNN

The number and consistency of the dataset will influence the neural network performance accuracy after
the images are trained [ 10]. Deep learning approaches [11] are growing every day in popularity it enables
rapid and efficient solutions, especially in the analysis of large amounts of data. This study used a custom
dataset to identify pomegrana diseases such as anthracnose and bacterialblight for deep learning

applications. Tensorflow played a majorrole in this.
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Fig-12: Experimental results.

CONCLUSION
The proposed system is able to detect the diseases in pomegranate and can able to classify them into
different categories here we have identified two kinds of diseases anthracnose and bacterialblight . In

this study we considered deep learning methodology based on Faster RCNN modelwhich gave an
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accurate and efficient object detection system.
The goal for the future is to figure out how to overcome the issue of low image resolution causing

detection failures. Another choice is to apply this approach to crops other thanpomegranates.
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ABSTRACT

Money extortion is a developing issue with far results in the budgetary business and keeping in mind that
numerous procedures have been found. Information removalis effectively functional to back records to
computerize the investigation of colossal volumes of multifaceted information. Information removal has
additionally assumed a notable job in the location of Visa deception in online exchanges. Deception
recognition in credit card is an information mining issue, it gets testing because of two significant
reasons—first, the profiles of typical and deceitful practices change much of the time and besides because
of the reason that Mastercard extortion informational collections are exceptionally slanted. This paper
examines and analyze the presence of the Decision tree, Random Forest, SVM, and strategic regression
on exceptionally slanted credit card extortion information. Dataset of Visa exchanges is sourced from
European cardholders containing 274,335 exchanges. These function are usedto crude and preprocessed
information. The presentation of the strategies is assessed dependent on exactness, affectability,
explicitness, accuracy. The outcomes demonstrate the ideal accuracy for logistic regression, decision
tree, Random Forest and SV M classifiers are 96.8%, 94.4%,99.5%, and 96.6%.

Keywords Credit Card, Deception Recognition, Decision Tree, and Support Vector Machine.

INTRODUCTION

Money related extortion is a emergingconcern with broad results in the administration, corporate
associations, fund industry, In the reality of extremely dynamic dependency on online innovation,
increased visa transactions have been praised, but credit card deception has also escalated as on the
network and disconnected trade. When credit card transactions become a much-reaching installment
system, the center has been tasked with ongoing technological ideologies to resolve the problem of Visa
extortion. There are various extortion discovery and programming agreements that forestall fakes in
organizations such as credit card, retail, web-based business, security, and businesses.

The information mining procedure is one prominent and well-known technique utilized in tackling
credit extortion discovery issues. It is hard to be completely sure of the true intent and validity behind a
request or transaction. In actuality, the best convincing solution is to check for possible verifications of
deception from the available knowledge using numerical calculations. Extortion discovery in Visa is the
real way to identify certain transactions that are deceptive in two types of legitimate class and deception
class transactions, a few methods are designed and implemented to understand credit card deception,
such as hereditary recognition calculation, counterfeit neural system visit thing set mining, Al

calculations, relocating feathered creatures advancement calculation, near examination of strategic
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decision tree and irregular woodland is done. [1]Mastercard deception recognition is a well-known yet
additionally a troublesome issue to unravel. Firstly, due to the question of having only a small measure of
knowledge, a credit card attempts to arrange an example for the dataset. In addition, there could be
several parts in the database with deceptionster truncations that also match an indication of credible
behavior. The problem has a range of specifications, in fact firstly, informational indexes are not
effectively open for open and the aftereffects of looks into are frequently protected and managed,
rendering the results out of reach and attempting to compare the integrated models for that purpose.
Datasets of legitimate knowledge in the documentation in previous inquiries are not referenced.
Furthermore, the development of techniques is gradually disturbing in that security forces confinement
to the exchange of thoughts techniques in discovery of deceptions, and particularly in credit and debit
cards extortion identification. [2]

In addition, the knowledge databases are constantly developing, and changing process issues of
constantly exceptional traditional and deceitful activities that are the legitimate interaction in the past
may be manipulation throughout the present or another way around. This paper assesses four propelled
information mining draws near, Decision tree, support vector machines, Logistic regression, and
arbitrary woodlands, and afterward a collative correlation is made to assess what model performed best.
[3]

Mastercard exchange datasets are seldom accessible, profoundly imbalanced, and slanted. Ideal element
(factors) decision for the models, reasonable measurement is the most significant piece of information
mining to assess the execution of methods on slanted credit card extortion information. Various
difficulties are related to Visa discovery, to be specific deceitful conduct profile is dynamic, that is fake
exchanges will, in general, appear as though real ones, Credit card extortion location execution is
incredibly influenced by the kind of examining approach utilized, the decision of factors and recognition
strategy utilized. Toward the finish of this paper, decisions about aftereffects of classifier evaluative
testing are made and ordered. From the prosecutions, the result that has already been concluded is that
regression analysis has an accuracy of 96.8 percent, while Classifier demonstrates an accuracy of 96.6
percent and the Decision tree demonstrates an accuracy of 94.4 percent, while Random Forest achieves
the best results with an accuracy of 99.5 percent. The results obtained in this way suggest Random Forest
reveals the most consistent and efficient accuracy of 99.5 percent in the issue of Artificial Intelligence
bank card deception identification with data set gave by Artificial Intelligence (AI).

There was also a desire to push forward from a whole new perspective. Attempts were made in the case of
deception transactions to enhance alert-feedback interaction. In the case of a deceitful transaction, the
authorized program would be informed, and a request would be submitted to repudiate the
constantoperation. The Artificial Hereditary Algorithm countered deception from a different direction,

unique approaches which shed novelbright in this field.[4]
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Methods for detecting deception are constantly being built to protect criminals by responding to their
deceitful tactics. These deceptions are categorized as:

) Bank Card Deception: Connected and Disconnectedfrom internet

] Identity Burglary

] Computer Infringement

] Application Deception

] Deception Identity

] Telecommunications Deception

Following are some of'the different methodology which is used for detecting the deception:
{1 Artificial Neural Network,

] Logistic Regression,

[ Bayesian Network,

1 K-Nearest Neighbor,

] Genetic Algorithm, and

"1 Fuzzy Logic.

LITERATURE REVIEW

Scam acts as either an illegitimate or unethical deception designed to gain economic or social benefit. It
is a premeditated tactic that is clearly illegal, regulation or policy of achieving illegal financial benefit.
authors argue related to the detection of anomalies or deception has been already published in this field
and seems to be available for public use. The researcher showed that the techniques employed this field
are information accumulation technologies, advanced criminal identification and antagonistic detection
.While in some places these methods and algorithms have created an unforeseen success, they have
botched to deliver a enduring and reliable explanation to detect deception. The author presented a related
research domain where they used Outlier mining, Outlier detection mining and Distance amount
algorithms to reliably predict deception transactions in an emulation experiment of a certain commercial
bank's credit card transaction data collection.

Outlier removal is a field of data mining that is used primarily in the monetary and internet sectors. This
deals with the identification of items disconnected from the main network, i.e. transactions not genuine.
They took consumer behavior attributes and based on the value of those attributes they measured the
difference between that attribute's observed value and its predicted value.[5]

Unconventional techniques such as hybrid data mining / complex network classification algorithm may
perceive illegal instances in an actual data set of card transactions, based on network reconstruction
algorithm.This paper proposes a new collative comparison measure which reflects fairly the gains and

losses resulting from deception detection. Using the proposed cost estimate, a cost-sensitive approach
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based on the Bayes minimal risk is introduced. Improvements of up to 22 percent are made as compared
with this approach and other state-of-the-art algorithms. The data collection for this paper is focused on a
large European company's real-life transactional data and personal data in data is kept secret, an
algorithm's accuracy is around 49.9%.

The purpose of this paper[6] was to find an algorithm and lower the estimate of costs. The result obtained
was 22 percent and Bayes' minimal risk algorithm was the one they noticed.Efforts have also been made
to advance from a whole new perspective. In the case of deception lent transactions, attempts were made
to enhance alert-feedback interaction. The approved system would be notified in case of deception lent
transactions, and feedback would be sent to reject the ongoing transaction. One of the approaches which
shed new light in this area, the Artificial Genetic Algorithm countered deception from a different
direction.

This paper|[7], such as the Naive Bayesian Classifier and the model based on Bayesian Networks, the
clustering model, offers a contrast between models based on artificial intelligence and a general
overview of the evolved deception detection system. And in the end conclusions are based on the
findings of the evaluative testing of the models. The number of legal truncations was estimated to be
greater than or equal to 0.64, which is their accuracy using Bayesian Network was 64 percent. This paper
aims to compare models based on artificial intelligence with a general description of the system

developed and to state the accuracy of each model.

METHODOLOGY

The author does experiments by using four types of classifiers. These are:
"1 Logical Regression,

'] SVM (Support Vector Machine)

] Decision Tree Classifier, and Random Forest.

Logistic Regression:

Logistic Regression is a supervised identification process that calculates the likelihood of binary
predictor variables predicted from the independent dataset variable that is logistic regression predicts the
likelihood of an effect that has two values either zero or one, yes or no and false or actual.Logistic
regression has parallels to linear regression but, as a straight line is obtained in linear regression, a
gradient is seen in logistic regression. Use one or more determinants or an individual variable is based on
what prediction, logistic regression generates logistic curves that show values around 0 & 1.

In another type of problems known as classification tasks, logistic regression is used. The goal here is to
determine the category to which the actual object under investigation belongs. Classification is about

dividing the data into classes with us, depending on some characteristics.
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Let's look at the most widely used example: a tumor must be categorized as malignant or benign based on
different characteristics such as size, position, etc. So, the Logistic Regression is a regression framework
that has attribute variables such as accurate / inaccurate or 0/1 in the response variable (dependent
variable). This basically calculates the likelihood of a binary answer as the answer variable value based
on computational equation which relates this to the predictors.
The expression which is used for logistic regression is:
n(x) = exp(o+Px)/ (1 +exp(o + fx))
Where,
] alpha and beta are the parameters that are constant
numerical values,
[1'Y —response variable, and
] x- predictor.
The logistic regression is of two types such as:
1. Binary,
2. Multinomial, and
3. Ordinal

Binary:
Under such a category a variable of interest can only have two possible forms either 1 or 0. Such

variables, for example, may indicate final outcome, yes or no, win and lose etc

.Multinomial:
In such a category, variable of interest can have 3 or more potential unsorted types, or forms without

quantitative sense. Such factors, for example, may reflect "Type A" or "Type B" or "Type C.”

Ordinal:

Under these categories, variable of interest can have 3 or more potential ordered types, or forms with a

nmn nn

numerical value. Such parameters, for example, may reflect "bad" or "nice," "very nice," "outstanding,"

and each category may have values suchas 0,1,2,3.

Regression Models of Binary, Multinomial:

The basic example of logistic regression is binary or binomial logistical regression for which the
objective or explanatory variables should only have two viable categories, either 1 or 0. A further
important feature of logistic regression is multivariate regression logistic regression wherein the

objective or explanatory variables may have 3 or maybe more feasible unsorted types, i.e. the types that
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that have no quantitative significance.

Support Vector Machine (SVM):

Support Vector Machine "(SVM) is a administered algorithm that may be utilized to address
bothclassificationand deterioration. It's mainly utilized in identification issues. In this system, the author
plots respectively element of data as a point in i-dimensional space (in which i is the number of options)
with the value of each function becoming the value of a unique coordinate. Then they perform
segregation by finding the hyperplane which very well differentiates the two groups (see below figure 1).

The parts of support vector machine are:

Support Vector:
The points which are nearest to the plane is called support vectors. The line are separated by the data

point for finding the best result.

. J

Support Vectors

X
Figure 1: Support Vector Machine classifier

Hyperplane:
It is a plane which is knows as decision plane because it takes decision for giving the outcomes. It is

separated between a set of multiple class objects.

Margin:

It can be described as the interface between two lines at the various classes' closet datasets. This could be
computed as the distance of the object between both the line and the testing set. Wide margins are called
good margins, and low margins are known as poor margins.Support Vectors Machine are merely the
coordinates of distinctcomment. Support Vector Machine is used for segregating of two classes (hyper-
plane/ line).SVM can produce the hyperplane iteratively, so the error can be reduced. SVM 's objective is
to split the data into groups in order to find a maximum marginal hyperplane (MMH).SVM classifiers
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have moderately successful and function well enough with high - dimensional feature space.

Basically,SVM classifiers are using a set of training samples and thus use far less memory in the end.

Decision Tree:

The decision tree builds a tree structure in the context of classification or regression models. It breaks
down a collection of data into smaller and smaller subsets while at the same time incrementally creating a
related decision tree. The result is a tree with nodes for decision and nodes for leaves. [8]-[11]A decision
node has two or more branches, and a classification or decision is represented by a leaf node. The top
decision node in a tree that coincides with the strongest predictor called the root node. Decision trees are
capable of handling both categorical and numerical data.

Decision Tree Classifier repetitively divides the area(plot) into subpart by identifying lines. (repetitively

because there may be two distant regions of the same class divided by other as shown in figure 2 below).
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Figure 2: Decision Tree Classifier

Construction of Decision Tree:

A tree can be "learned" by splitting the source set into subsets based on a check of the value of the
attribute. This cycle is replicated in a recursive manner, called recursive partitioning on each derived
subset. The recursion is completed when the subset at a node all has the same target variable value, or
when splitting does not add value to the predictions anymore.

The construction of a decision tree classifier involves no domain knowledge or set of parameters and is
therefore ideal for the exploration of explorative knowledge. Decision trees can manage data of large
dimensions. Tree classifier has excellent accuracy in general decision making. Decision tree inference is

a characteristic inductive approach to learn knowledge on classification.
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Terminal Nodes:

While developing tree based terminal nodes, one crucial fact is to determine when and how to stop
growing node or generate more terminal nodes. It can even be achieved utilizing two parameters, namely
maximum tree depth and minimum node records as follows:

Maximum Tree Depth: This is the maximum number of nodes in a tree after root node, as the name
implies. So, people avoid adding terminal nodes until a tree reaches a certain depth, i.e. if a tree has a
maximum number of terminal nodes.

Minimum Node Records: The total number of training patterns for which a given node is responsible can
be specified. This is necessary to avoid adding terminal nodes once tree is reached at or below these
minimum node records.

Now thatitis cleared that when to construct terminal nodes, and start building the list. Recursive splitting
is a tree-construction method. In this process, once a node is created, recurring is created the child nodes
(nodes added to an existing node) on each data group, generated by splitting the dataset, by repeatedly
calling the same function.

It is necessary to make a guess about that after creating a decision tree. Prediction essentially includes
navigating the decision tree with the data row explicitly given. With the assistance of recursive method,
make a prediction, same as above. The same prediction routine is reappointed with left or right child

node.

Decision Tree Representation:

Decision trees identify instances by sorting them from the root to some leaf vertex down the tree which
gives the instance classification. An instance is defined by beginning at the tree's core point, checking the
attribute stated by that node, then heading down the tree branch corresponding to the attribution's value
as shown in figure 2 above. For the subtree rooted in the new node this cycle is then repeated.

The instance of a tree structure is given below to predict how often an individual is fit or unfit to provide
numerous characteristics such as age, food patterns and exercise levels, offering great accuracy and

continuing to work well with high - dimensional feature space.
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Figure 3: Example of Decesion Tree

According to an above figure 3, the author defined the persons wellness by analyzing many factors. The
person has two choices: if he eats lots of fast food or excise regularly. Now, if the individual eats lots of
fast food, then again this has two option such as: If yes, then it is sure that an individual is unfit. If no, then
an individual is fit.

Now the author came on second option in order to know that an individual is doing exercise regularly or
not. If yes, then definitely he is fir or if no, then surely, he is unfit. So, in this way the machine learning

decision tree algorithm works.

Random Forest:
Random Forest is a Classification and Regression algorithm. In short, it's a set of classifiers for the
decision tree. The random forest has an advantage over the decision tree because it corrects their training

collection with the habit of overfitting.

Class Prior Probability

Likelihood

Plel) =",

Posterior Probability Predictor Prior Probability

L

P(c|X) = P(x,|¢c)x P(x,|c)x--x P(x,|¢)x P(c)
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A subset of the training set is sampled randomly so that each tree is trained and then a decision tree is
constructed, then each node splits on a feature selected from a random subset of the full feature set. Ina
random forest, training is extremely fast even for large data sets with many features and data instances,
and since each tree is trained independently the others.It has been found that the Random algorithm
provides a good estimate of the generalization error and is prone to overfitting.

Figure 4 shows the random forest algorithm. There are two sets: Training Set, and Test Set. The training
sethas n samples. It has following steps:

U] Firstly, choose the sample from datasets,

1 Then develop a decision tree for each sample. It provides the prediction result from each decision tree.
71 Then Voting is done for each result, and

[ The final prediction result is the most voted prediction result.

C} Training Training | Training
Sample 1 Sample 2 Sample n
Training Set r y l
Training Training | .,....... Training
Sample 1 Sample 1 Sample 1
Test Set
< Voting >
v
Prediction

Figure 4: Random Forest Algorithm

The below diagram (Figure 5) helps in understanding the basic rough architecture of this system. Firstly,
the incoming transaction is done by the user. This transaction is associated with the bank card deception
recognition system and decision maker. These two provides result by comparing all the result and
provide best output with help of transaction database as shown in below figure.

The dataset is currently being structured and analyzed. The time and distance and the volume column is
uniform, and the column is removed to ensure quality equity. The statistics are processed by a selection

of modular algorithms. Above four algorithms is used for this purpose. These data fit into a model.
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Figure 5: System Architecture
All the people listed in this list have their cards closed in order to evite some risk because of their high-
risk profile. Prerequisite is more complicated to the other half. The list is saved only in the restricted data
to be properly audited on a case-by - case basis.Credit and collection officers judged half the cases. This

list may be regarded as suspect fraudulent comportment.

RESULT& DISCUSSION

This idea is hard to execute in real life, since it needs bank cooperation that is reluctant to share
knowledge because of their competitiveness in the market, and for legal reasons, and for the protection
of their users ' data.So the authorhas looked up some research papers that is similar methods followed,
and findings gathered to make this system useable in a practical manner.

The code shows the number of false positives that it has found and then equate it to real values. Using this
it is necessary to calculate the algorithm accuracy, sensitivity and precision.The fraction of the data
which the used used for quicker testing is 10% of the full dataset. The complete dataset is also used at the
end and the reports are also written out.

These results, along with the report for each classification in the output, the algorithm is as follows,
where class 0 is given that means the transaction was legitimate, and 1 means the transaction was
assessed as fraud.

Table 1 shows the performance analysis of different classifiers. The accuracy, sensitivity, and precision
of all classifiers.In this paper four algorithms are developed for machine learning for identifying credit
card fraud. To appraise the algorithms, 70% of the dataset is used for training and 30% is used for testing.

Itis used for the validation and checking.
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Table 1: Performance Analysis

SVM
s | GRS | Boei | D e
Machine)
Accuracy | 0.968 0.966 0.944 0.995
Sensitivity | 0.965 0.964 0.944 0.993
Precision | 0.995 0.995 0.994 0.996

The author performs statistical process in order to find the accuracy, sensitivity and precision for
deception recognition method. When the author perform analysis while using linear regression the
accuracy, sensitivity and precision is 0.968, 0,965, and 0,995 respectively.

The support vector machine is another algorithm in machine learning that is used for this purpose. Here,
the accuracy, sensitivity and precision is 0.966, 0,944, and 0,995 respectively. When decision tree is used
for this purpose then the accuracy, sensitivity and precision is 0.944, 0,944, and 0,994 respectively. After
that random forest is used for finding the best result then the accuracy, sensitivity and precision is 0.965,
0,963, and 0,996 respectively.

So, after comparing all the analysis and result the author found that the accuracy of logistic regression is
the highesti.e. 96.8%. The sensitivity of the logistic regression is againhighest sensitivity, i.e. 96.5% but
the precision of random forest is the highest precision, i.e. 99.6%.

Forunderstanding the accuracy, sensitivity and precision, firstly people have to understand what is these

factor that affect the system in a various manner.

Accuracy:

It shows the difference between the indicated value and the real value. If the indicated value is Ai and the
real value is Ar then the accuracy is:

Accuracy=Ai-Ar

It shows the closeness of the indicated value towards the real value.

Sensitivity: The ratio of change in output response is called sensitivity, S. Out of a system for a specified

change in input, anywhere this is to be evaluated. This can be expressed mathematically as

S=——
AAm
AA"" e AA

and are the change in input and output respectively.
The word sensitivity implies the slightest amount in quantifiable input forced to answer to an instrument.

If the standard curve is linear, then the instrument's responsiveness is a perpetual and the standard curve
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is linear, then the instrument's responsiveness is a perpetual and the standard curve is equal to the slope.
When the standard curve is variable, then the instrument's responsiveness will not be a fixed and will

differ with the data.

Precision:
When a device consistently shows a certain value and is often used to calculate a certain quantity for any

couple of iterations in the same conditions, so it is assumed that the system has high precision.

CONCLUSION

Misusing the Credit Card is a criminal offense in society. This research has drilled down the most widely
recognized strategies for deception alongside their recognition techniques and assessed late discoveries
in this field. This paper has additionally clarified in detail, how Al can be applied to show signs of
improvement brings about extortion discovery alongside the calculation, pseudocode, clarification its
execution, and experimentation results. From all the results the author concluded that the accuracy of the
random forest is the highest i.e. 99.5 % and precision is also highest i.e. 99.6%. The sensitivity of the
logistic regression is the highest among all the classifiers, i.e. 96.5%.

With a greater number of training data, the Random Forest Algorithm will work better, but speed will
suffer during testing and implementation. This will also help to incorporate more pre-treatment
procedures. The SVM algorithm still suffers from the problem of the imbalanced dataset and needs more
preprocessing to provide better results in the results shown by SVM is good but it could have been better

if more preprocessing was done on the data.
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ABSTRACT

In current times, users depend comprehensively on electronic communication ways such as electronic
mails as it is considered a foremost source of communication. A vast amount of time is investedin
electronic mail for communication in the information technology field, due to which electronic mail
management has become a prominent feature among the mailing applications. Electronic mail
classification comes under this type of management which helps the expert to eliminate the time invested
during un-necessary mail reading. Also, the content of electronic mail is further used in the analysis for
Sfuture prediction and reading behaviors in which a good mail classification system would reduce a lot of
time and resources. Conventionally many other systems or methods are present and widely popular in the
market but there is no such system that achieves high accuracy. This paper proposes a novel electronic
mail classification system that is based ensemble technique which combines the result of many classifiers
to achieve good accuracy.

KeywordsClassifiers, Content Analysis, Electronic communication, Electronic mail, Feature
extraction

INTRODUCTION

Communications is part and parcel of everyday operations run smoothly, run smoothly. Good
communication is not only within the company but rhe customer also extends. Telecommunications
Consumer Care, E-mail and talk communications are primarily based today. Every e-mail a service
ticket is considered the client. It refers to small or medium businesses might be enough for the whole
support team to have a common email inbox works together on service tickets for consumers.

The method is not scalable though, the support team is also rising as the business expands. Take a look at
a situation teams, each running a broad support team errands. To optimize performance, and minimize
time the support ticket is spent in the system and incoming tickets must be sorted and assign right support
team to them.

This task is time consuming and Intensive labor but automation is not a trivial task because of the
complexity of the Natural languages which the software needs to understand. Any system that does the
processing of languages, that is to say a language used by humans to Communicate, does Natural
Language Processing (NLP).

Automating email labelling and sorting requires a model that can differentiate between different types of
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errands and support requests. Such models must be able to do this even if the email contains spelling
mistakes, previous conversations, irrelevant information, different formatting or simply rubbish. The
LSTM model is an extended version of the Recurrent Neural Network (RNN) network which is a
sequential model often used in text classification. Word embedding models aim to model the words of a
language in a vector space and placing words with similar semantic meaning close to each other.
Electronic Mail (E-mail) is commonly a procedure for transferring and receiving electronic messages by
using electronic devices such as smartphones or laptops.Emails were accessible in the 1960's, at that
period only administrators could only transfer applications on the same device, so early email networks
needed to submit both the sender and the receiver electronically, equivalent to immediate texting. In
1971, Ray Tomlinson created a first program that could transfer mail between theuses on various servers
around the ARPANET using the @ sign for connecting the username to a destination site and that was
recognized as email in the mid-1970s.

Mail operates on computer networks, primarily uses the Internet. The email networks today are focused
on a store-and-forward approach i.e. Allow, forward, send, and store messages from email servers.
Neither of the consumers or their machines must be concurrently online, nor will they sign in normally
with a mail server or a webmail system for writing, receiving or uploading information.Original ASCII
text only, Internet email has been expanded to express text through certain character sets and interactive
material attachments via Multipurpose Internet Mail Extensions (MIME). The history of current Internet
email systems dates back to earlier ARPANET and specifications for email encoding released in 1973
(RFC 561). This is the consequence of the fact that foreign email addresses using UTF-8 are universal,
although not generally accepted. In the early 1970's, a text address is identical to a foundational email
received today.

Email was a popular and efficient communication mechanism increases the number of users on the
Internet. Email control is also necessary and relevant the rising issue for citizens and businesses since it's
vulnerable to violence. The Blind Layout Spam is a spam-known unwanted email a mishandling case.

A vast volume of data from different channels such as existing / potential clients, suppliers and internal
contact inside the organization, product/service requests, other private and government organizations,
etc. is delivered to businesses including IT firms, company institutes (such as investment banks),
production sectors, and process sectors.Such unstructured communications are handily categorized by
most organizations, with the assistance of trained customer support personnel, depending on the skills
needed to answer and respond to the information contents of the document. The vast complexity of
incoming e-mails nevertheless renders this strategy difficult to handle, time-consuming and
misunderstood.

Email content Analysis is the term given to the process of exploration of the content present in the

electronic mails; itis a useful process and one of the foremost applications of this type of content analysis
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analysis lies under digital forensic investigation for distinguishing the abnormal activities like crimes,
frauds. Also one of the application of this type of analysis is organizations get to know about the behavior
of the email users. For instance, if there is company named “Nutrition SPL” and it sends mails for
advertising there products, now with the help of the email content analysis, the company would get to
know about how customers react to the emails such as, they read it or the customers leave the mails
unread.

For conducting a good content analysis, the electronic mails should be categorized properly. Though
some electronic mail applications provide features like filters. In which the user applies a filter to get
some specific types of mail. But if the vast amount of content is considered then it is not easy to filter out
the mails and content according to some particular requirements.

The most common application of the email classification is spam classification, it has been observed in
many surveys and feedbacks, that spam in the mail is considered as one of the furthermost complex
problems in the email services.Spam e-mails are any unintended e-mails not meant for a single recipient
and submitted for marketing reasons, fraud, hoaxes etc. In 2009-2010 about 97% are reported to have
been spammed][1].Therefore, several academic publications or reviewing emails centered on this topic
(e.g. spam classification). But there is an ongoing conflict between spammers and spam detection
devices, in which each party attempts to develop different methods of beating the other's techniques.
Some local papers [2], [3]conducting a spam evaluation have shownthat the problem was realistic.
Researchers also carried out studies to determine existing spam delivery status in KSA. Writers have
sought to sum up crucial explanations for spam communications and e-mails including pornographic
content, advertisement, phishing, faith, etc. Of course, overuse and bandwidth and resources for no good
purposes are amajor disadvantage of spam spread.

An e-mail spam classifier is not only required to identify spam as junk mail correctly but also to
recognize non-spam or regular e-mails in this regard. It is when the criteria for determining its definition
or its estimation are all known.Then the accuracy of the email forecast is measured by four forecast
metrics. True Positive (TP) claims the spam detector method assumes spam is spam, it always was
spam,and it is spam. True Negative (TN) means the device or email program predicts the email is usual,
not spam and it was right. The method inappropriately predicts that spam

(alleging false alarms) is a positive e-mail[4]-[6].

“Eventually False Negative (FN) often leads to a further mistake in which spam email is supposed to be
ordinary. The identification method would also include the following values: TP 100%, TN 100%, FP
0% and FN 0%. It is difficult and unrealistic to attain this optimal condition. TP and FP balance each
other by 100% (i.e. 100% of them total). Some email classification systems face the difficulty of limiting
TP across multiple spam detection functions, but also many false alarms. On the other side, very lean

rules that earn very high TN yet FN.Another challenge in emails’ spam detection is speed. Insecurity,
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speed or performance is always in a trade-off withsecurity where too many roles may slow down the
system.” In addition to the classification that is based on spam messages, some papers have conducted
researches in the content of the email, discussed other aspects for instance: automatic folder
classification, contacts and email ID classification and alike.

The emails could be structured into chains and contain several emails sent back and forth between the
client and the support staff. The models could use this in theory to determine the context and how the
subject changes conversations. These chains are not included in the emails our model use, they are
isolated and labeled individually. The model will be restricted to, and no classification or training will be
done on any sort of document other than emails.

The field of machine learning is a substratum for the broad artificial intelligence field, aimed at ensuring
that machines learn as human. Training implies that certain mathematical processes are known,
identified and described.

Furthermore, this research paper is divided into various segments to address the issue and solution along
with related work related to the email classification. Second segment of this paper describes and cites
some related work like publications, patents and articles related to the field of email classification. Third
segment of this paper discloses about the proposed work and fourth segment talks about the testing and
relative results of the proposed work, lastly, the fifth segment of the researcher paper concludes all the

work and addresses some advantages of the proposed work.

RELATED WORK
This segment of the research paper deals with some research work related to email classifications.

Table 1 : Some research work related to E-mail Classification

1. 2015-[4] Discloses about frequency and term frequency combined
feature selection method (DTFS) to improve the
performance of email classification.

=

2015-[3] Discloses about classification task is called feature
selection, which is used to reduce the dimensionality of
word frequency without affecting the performance of the
classification task

3. 2016-[6] Discloses about fuzzy logic techniques for email
clustering. Extract concept and feature, same feature
keyword goes into one cluster if a new keyword is found
and not matched with any existing cluster than a new
cluster is defined for that. Based on these clustering
techniques authors wants to update that calendar for real
time information and hassle free for reading unnecessary
emails.

4. 20177 Discloses about two different approaches for classifving
emails based on their categories. Naive Bayes and Hidden
Markov Model (HMM), two different machine leaming
algorithms, both have been used for detecting whether an
email is important or spam.

2018-[8] Discloses about different representation schemas for
emails and a large set of features are also adopted for the
purpose of experiment. Proposed Cascaded SOM based
classification model performs well in email-classification
compared to standard classification approaches and
classical SOM based model.

6. 2019-[9] Discloses about the use of semi-supervised leaming can
help leverage both labeled and unlabeled data. In the
evaluation, we investigate the performance of our
proposed approach with two datasets and in a real
network environment.

Ln
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As it is discussed that email classification is divided according to the situation requirements, so this
segment cites paper according to the field such as spam-non-spam email classification, email data
analysis research goals, ontology classification of email contents. Table 1 presents the work done related
to email classification [7][8][9][10][11][12]. Figure 1, below, illustrates the distribution of research
paper according to the email classification. The areas are categorized into five domains: spam, phishing,
spam and phishing, multi-folder categorization, and others. Figure 2 depicts the frequency of email
classification techniques according to the domains.

Categorization of single-label text (classification) is defined as the task of assigning a category to a
document given a predefined set of categories. The goal is to approximate the representation of the text,
so that it coincides with the text 's actual category. If a document will consist of multiple categories, then
we need to adapt our algorithm to multiple category performance, which is called multilabel
classification. The task then is to assign a appropriate number of labels that correspond to the document's
actual labels.

A fundamental categorization objective is to categorize documents in the same set that have the same
context and documents that do not have the same context in separate sets. This can be related with
various approaches involving algorithms for the machine learning. Machine learning algorithms learn to
generalize categories from documents previously seen that are later used to predict the category of
documents previously unseen.

The non-sequential models are used as a baseline for comparison with the LSTM network. The
parameters of these models are not optimised and do not use preprocessing techniques such as lemming,
stemming or stop word removal. The BoW or Average Word Vector (AvgWV) text representation
models used for the non-sequential models are also not optimised. The BoW hyperparameters filter the
numbers of words within a relative range, i.e sub- and supersampling. This is done to make the

experiments possible with all non-sequential models
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Figure 1: Distribution of Research paper According To Email Classification

Several types of email classification systems and methods are developed by using various techniques of
machine learning. But still some challenges are still there, i.e. the challenges are dynamic, which is
caused to the heterogeneous behavior of the content present in the email and some challenges are caused
due to CPU limitations during implementation, due to which the required accuracy i.e. goal is not
accomplished. Due to the aforementioned drawbacks, there is a need to develop an effective email
classification system.

Several of the topics needed to effectively classify emails, i.e. models that interpret natural language and
classifiers that use word relationships in a time series, are investigated. The bulk of the recent literature
on the English language has been conducted while conducting similar studies and no study has been
performed on the Swedish language. In terms of email classification and how to better use the NLP and

machine learning models within that context, little work has also been done.

PROPOSED WORK

This segment of the research paper talks about the proposed system for email classification based on
machine learning technique. Figure 3, shows the proposed system, various modules used in the system
are explained below.The Python Application and Gmail API Bridge between the email client and the
classification system connect to an email client and transmits an email to the rating system (in HTML
form).

The same GUI is used after grouping to route messages. Extractor software removes and blends email
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material, e.g. Email body and name. The purpose of the preprocessing module is to clean and prepare
data that can be transmitted through the machine learning algorithm for the development of apps. Feature
vectors are built from textual content in the function creation and representation module such that a
learning algorithm can be understood (textual material must be expressed in number).The classifier is
just amachine-learning algorithm to be equipped to do well in an unreleased dataset (unseen email). The

professional classifier is used to determine in real time which e-mail ID a given e-mail will be routed to.

INTERFACE BE TWEEN
|, EMAIL CLIENT "EAL LT AND ,
CLASSIFICATION
\\_/I T /

FEATURE
CONSTRUCTION

TRANED CLASSIFIER)

EMAL CLIENT SEND INPUT MAIL TO TARGET
EMALID ENSEMBLE

Figure 3 : Structure of machine learning-based email classification system

Additionally, the proposed system has an ensemble module for increasing accuracy. A series of learning
algorithms are used by an actor to blend their results to simulate. There was a misunderstanding. This
method works very well when the simple algorithms are unbalanced: they are typically unique,
depending on the sub-set of the results.Ensemble learning as a whole is the way several models are
systematically created and merged, such as classifiers or specialists, to solve a particular computational
issue. The ensemble approach is used primarily for classification enhancement. Figure 4 shows the
working of the ensemble module.

Ensemble approach/modeling is considered as a powerful technique to ameliorate the performance of
the system. According to many subject experts relation machine learning, the ensemble is an art of
integrating a diverse set of classifiers to ameliorate the stability and predictive power of the system. In
simple terms, the prediction results of each classifier are combined and an average result is considered as

the final result.
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Figure 4 : Working of Ensemble Module
The simulations are performed to determine the correct e-mail classifier, function design and structural
techniques. The impact of numerous preprocessing methods on the efficiency of the classifier will be
studied (i.e. stopping words elimination, stamping, translating text to a single case of letters, different

tokenization schemes).

— logistic

—svm

\ proposed work
34—

02 o4 08 01 0.12 014

Figure 5 : Various proportion of training data in accordance to the techniques
The effect of connection terminology and the decrease in the classifier's output are also evaluated. Also,
best attributes (i.e. hyper-parameter tuning) are used for each classifier along with grid search over a
range of attributes. All the experiment work is conducted on two kinds of datasets i.e. one of them is 20
newsgroups and the other is of demo email dataset that has more than 350 emails, which demonstrates
the effectiveness of the proposed system in real-time. Figure 5 shows the graph representing the test error
rate for various proportions of training data. In this case, the measure of test error rate is taken as log loss.
Dataset used is 20 newsgroup datasets. Figure 6, illustrates a Bar chart showing a comparison between

different classifiers based on score/accuracy.
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Figure 6 : Bar Chart showing a comparison between different classifiers based on score/accuracy

CONCLUSION

For big corporations, corporations, sectors, and businesses to evaluate vast e-mail details, an integrated
real-time e-mail classification system would be quite useful. Once trained on a named dataset, the
proposed email classification system can be used to accomplish real-time classification and even be
compatible with any email user. A stand-alone framework that can be tailored to the needs of any
enterprise is established as the approach suggested. It can be observed through the results that the
addition done in the form of the ensemble in the proposed system defiantly boost up the accuracy of the
system.

The research can be further extended to analyze the efficacy of deep learning techniques to solve the
classification problem because of the massive nature.Extending the email classification to identify
emotions can help the support team address angry or dissatisfied clients. That will improve customer
service as support staff can cope with customer emotions. This would improve customer loyalty and

raising the number of customers changing provider.
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ABSTRACT

4 N\
Machine learning is known as a significant pattern of Al that gives an effective allowance to the software

applications to become precise at forecasting outcomes without explicitly programmed in doing that. In
addition, machine learning is important as this gives service sectors a suitable view of trends in
“business operational patterns” and consumer behaviors. Service sectors are mainly known as the
healthcare sectors, tourism sectors, and transportation sectors. In several developed countries, Al is
maximizing labor productivity by more than 30% in the coming 15 years. The requirement of showing the
usage of machine learning and the way it handles the multi-dimensional data have also been shown in
this entire work.

Machine learning shows some ways through that it helps in providing improvement to all the service
sectors such as enhancing consumer analytics, giving rapid and effective assistance, providing effective
personalization, identifying the fraud cases and also enhancing customer experiences. Though, in this
research work it has been highlighted that, in terms of implementing ML in service sectors, service
sectors are facing several challenges. Moreover, in terms of showing the effectiveness of ML two
algorithms with flowcharts have been shown in this work. On the other hand, in this research work, a
secondary data collection method has been utilized and a qualitative data analysis method has also been
used in this research work. In addition, secondary data resources have been assembled from books,
scholarly articles, journals, and newspapers.

Keywords AI, Machine learning, secondary data resources, Service sectors.

INTRODUCTIONMachine learning can be recognized as an effective pattern of artificial intelligence
that provides a better allowance to software applications to become more precise at predicting results
instead of being explicitly programmed to do that. In addition, “machine learning algorithms” utilize
historical information as input towards predicting latest output values. Machine learning supports
service sectors to enhance their logistics through increasing efficiency in each step of storage, shipping
and sales procedures. On the other hand, this technology is providing the allowance to all the “forward
thinking businesses” to effectively integrate autonomous driving into their fleets. Machine learning
helps in managing multi-dimensional data in all the service sectors with the help of some steps and these
steps have been shown in this work. In addition, in this research work, the usage of machine learning for
constant improvement and process of handling data have been shown through flowcharts, graphs,

diagrams, and tables.
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LITERATURE REVIEW

Machine learning brings continuous improvement in service sectorMachine learning is necessary as
it provides service sectors a view of effective trends in consumer behavior along with “business
operational patterns” and helps the establishment of new products. In addition, it can be stated that, in
present times, machine learning is increasingly used in logistics, healthcare, transportation and tourism
companies. On the other hand, several of the leading companies mainly known as Google, Facebook,
Uber all are making machine learning a pivotal part of their operations [1]. The market share of Al of the
IT services sectors in India has reached approximately 51.8% in the year of 2021. It is not unknown that
machine learning is the subset of Al therefore, machine learning’s market share across the service sectors
is also increasing. Moreover, in numerous developed countries, this Al might effectively maximize labor

productivity by more than 30% in the upcoming 15 years [2].

Figure 1. Market share of Al in India [2]

In the service sectors, proper usage of machine learning can bring continuous improvement through
providing efficient consumer service. It can be highlighted that there are several ways that machine

learning is bringing improvement in service sectors and also enhancing consumer service.

These ways have been shown in below:
Offering superior personalization Machine learning might be utilized to assess several previous
interactions with a proper prospect and utilize this effective information to give highly personalized

experiences to consumers, and empower effective consumer engagements.

Providing rapid and more effective assistance
Having theaid of “machine learning capabilities” consumers might be able to utilize their natural words

and language to illustrate what they require assistance with [3].
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Improving consumer analytics
Machine learning pulls information from consumers and utilizes it to effectively predict all the
behavioral patterns along with several trends. This can support in identifying and contacting prospects

and also help in enhancing sales and improving the consumer experience.

Reaching the right consumers at the appropriate place
As the service sector begins to gain more consumers and gathers more data, this provides a better
allowance of*“machine learning tools” to scrutinize and offer some effective ways to sell products,

services and markets that would inevitably attract all the attention of consumers.

Identifying frauds
Fraud cases are growing the concerns for all the service sectors, mainly after the COVID 19 pandemic
situation.In addition, machine learning supports guard against all fraud cases and provides an additional

layer of protection.

Continuously improving consumer experiences
Machine learning provides a better allowance to programs to always remember and gain knowledge

from previous experiences with consumers [4].

Machine learning manage to handle multidimensional data in service sector

Machine learning can be recognized as an effective type of Al software that is aiming to simplify
procedure, with more simple programs. In addition, it is more ubiquitous in this modern world, being
utilized in nearly several service sectors. Machine learning can be recognized as the large market that is
encompassing the majority of this Al software along with projects. This market has been forecasted to

expand from approximately 22.6 billion US dollars to nearly 126 billion US dollars by 2025.

ARTIFICIAL INTELLIGENCE SOFTWARE MARKET SIZE

126bn USD

Al ENTERPRISE APPLICATIONS MARKET SIZE

31bn USD

Al FUNDING FOR STARTUPS WORLDWIDE

38bn USD

Figure 2. Machine Learning [5]
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It has been analyzed thatpredictive maintenance is havingenormous market focused opportunities along
with that ML is known as the innovative solution to this “predictive maintenance implementation”.
There are few challenges that are increasing barriers in implementing “machine learning algorithms”
and these challenges have been effectively identified in table 1. In the result section, some effective

utilization of machine learning has been highlighted through the support of two flow charts.

Table 1. Challenges of implementing machine learning

Challenges Remarks

Getting needed | @ Unclear business planning and goal.

dataset e Not clear evidence of data that is
giving proper value.

e Launch of inter-linked machines.

Proper ® Require resources and time to
identification of establish all ML solutions.

needed data to | e Selecting incorrect ML algorithms
gather causes loss in price and time.

Improved data e Selecting an effective method of
illustrating the “data  driven
insights”.

® Determine a suitable method of
illustrating the data [6].

Security e Safeguarding the admission to
crucial equipment.
® Proactive approach towards

cybersecurity during protecting
inter-linked assets.

MATERIALSAND METHODS

In this section, it is necessary to highlight that, in the requirement of highlighting “use of machine
learning for continuous improvement and handling multi-dimensional data in the service sector”, a
secondary data collection procedure has been selected. In addition, the main reason for choosing the
secondary data collection method is that it provides authentic information about the research topic and
cost effective [7]. On the other hand, the primary data collection method has not been utilized as it is
costly and requires more time than usual. On the other hand, secondary qualitative analysis has been
chosen and these secondary data sources have been gathered from books, scholarly articles, journals,
newspapers and some reports.

It is not unknown that service sectors are known as the healthcare sectors, tourism sectors and
transportation sectors. Some effective methods have been shown in this section in an effective manner
and in this section the data resource along with the “preliminary data processing” have been utilized to
effectively predict the task. Furthermore, the approaches of ML feature significant measures utilized in

this work and its weaknesses and strengths. “Machine learning methods™ have been highlighted in this

Computational Intelligence and Machine Learning (Vol - 4, Issue - 2, May - August 2023) Page No.54



section in an effective manner [8]. In order to highlight the status of service sectors, an effective
establishment of classification model overarch (y) (X) trained on a particular labeled set of proper
training examples s, {yi,Xi}Ni=1.

Each of these N examples are representing anyone, where X €Rd can be recognized as the “d-
dimensional vector of predictors” and €{0,1} is another person’s outcome, that is encoded as 1 in case
that person is diagnosed including that 0 otherwise. In this section, three machine learning methods for
predicting the outcomes of the service sectors have been illustrated and these are “penalized logistics
regression (LR)”, “random forest (RF)”, along with “extreme gradient boosting (XGBoost)”. In
addition, in this work it has been selected to utilize LR along with RF due to their pervasiveness along
with accessibility to all the researchers. XGBoost has been selected to also due to its powerful
performance in several recent competitions along with subsequent adaptation mainly as the “out of the
box classifier of effective choice” [9]. On the other hand, for these methods, a summarization of

methodology has been discussed below.

“Penalized Logistics Regression”

Logistic regression helps in training a linear model on the “log-odds ratio” of the result being positive.

Pr(y; =11Xi)\ _ .r_
log(Pr(y:' =1|X=')) i

Figure 3. “Penalized Logistics Regression” [9]
There “B=[B1, Bd] can be recognized as coefficients related to each predictor. In this analysis, it can be
assumed that predictors are effectively standardized towards the unit variance along with mean-
considered therefore, the intercept is specifically zero.
In this “standardized logistic regression”, the coefficients are selected to maximize this log-likelihood of
the main observations. In addition, penalized regression is effectively applied an extra penalty term that
is mainly proportional towards the magnitudes of this coefficients, as:

max {i [: (87 x,) —log(1 +exp (87x,)] — A Z uﬁjn}

i=1

Figure 4. “standardized logistic regression” [10]

On the other hand, random forest can be analyzed as an ensemble “machine learning” model that mainly
trains numerous decision trees utilizing an amalgamation of bootstrap aggregating along with “random
feature selection”. Apart from that, in this section, XGBoost can be recognized as an ensemble “machine
learning method” depending on gradient boosting of each decision tree [10].

In this section, in the modern world, the size of this Al market globally from 2021 and 2030 has been
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shown in this section in an effective manner. As per the NMSC, the “global explainable Al market” has
been valued at 4.4 billion US billion in the year of 2021. In addition, by the year 2030, this market has

been estimated to have a value of approximately 21 billion US dollars.

21

128

9.2
= 7.8
- 6.6
55
44

Figure5. Size of this Al market [11]

Apart from thematerials and methods, the benefits of “machine learning” have been shown in an

effective manner. In this section, it can be stated that machine learning helps in wide applications,
reducing human intervention, identifying patterns and trends, managing multi-variety information and
bringing continuous improvement. Proper utilization of machine learning can support service sectors in
bringing continuous improvement. Moreover, there are some disadvantages of this ML such as higher
chances of having errors, data acquiring, outcomes interpretation, resource along with timing [11]. On
the other hand, proper use of materials and methods are required, otherwise ML cannot bring continuous
improvement to the service sectors. Moreover, machine learning supports managing multinational data

inthe service sectors and this has been highlighted in this section in an effective manner.

.
Handling
multi-variety data

Figure 6. Advantages of ML [11]
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Figure 7. Types of machine learning [ 12]

In the result section, some effective utilization of machine learning has been highlighted through the
support of two flow charts. From this above flowchart, it can be stated that, machine learning has various
types such as reinforcement learning, unsupervised learning, supervised learning and semi-supervised
learning. In addition, supervised learning has two subsections such as “continuous target variable” and
“categorical target variable”. On the other hand, unsupervised learning has one subsection that is “target

2 (13

variable is not available”, “semi-supervised learning” has one subsection that is “categorical target
variable”. Apart from that, “reinforcement learning” has two subsections such as “categorical target
variable’ and “target variable not available” [12]. On the other hand, some subsections have also been

shown in this flowchart in an effective manner.
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Figure 8. Flow chart of machine learning [12]

From this above figure, it can be stated that there are few types of ML such as supervised learning, and
unsupervised learning. In this flowchart some methods have been highlighted such as CART, DI and
Random Forest. Apart from that, “K-means clustering” and Hierarchical Clustering have also been
shown in an effective manner [13].

Machine learning is necessary in the service sectors as several pieces of multi-dimensional data can be
handled and it provides service sectors a proper view of some trends in the behavior of consumers and
patterns of business operational and helps in developing new products. On the other hand, training can be
recognized as the most significant portion of machine learning and data cleaning can be recognized as
the most significant portion of this machine learning [14]. On the contrary, in this result section an
effective comparison of the “machine learning technologies” have also been highlighted in terms of
gaining a better understanding about machine learning. The “comparison of machine learning

technologies” has been shown through the support of the below table.
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Table 2. Comparison between “machine learning technologies”

. Tasks related to data | . . . . .
Learning types H Distinction norm Learning algorithms References
processing

Regression or estimation

Supervised learning i Statistical classifiers Support vector machine” | [15]
Currjng:-ura_rmnal “Hidden Markov model™ | [16]
classifiers :

Naive Bayes
Bayesian networks
Connectionist classifiers | Neutral networks [17]
UnsuP S Prediction or clustering Parametric K-means [18]
learning
DISCUSSION

In this section, it can be discussed that, machine learning handles the “multi-dimensional data” in all the
service sectors through acquiring the dataset, encoding the entire categorical data, importing all the
critical libraries, importing the dataset and handling along with analyzing the missing values. In this
section various comparisons between the “machine learning technologies” have been highlighted
through a table form. In this table two learning types have been illustrated such as unsupervised learning
and supervised learning [19]. Machine learning might be considered as a significant pattern of Al
software and it aims to simplify the entire procedure with simple programs. The market of machine
learning has been forecasted to increase nearly 22.6 billion US dollars up to 126 billion US dollars by the
year of 2025 [20]. In this research, several advantages of machine learning have been shown such as

wide applications, identify patterns and trends, and bring constant improvement.

CONCLUSIONIn the end it can be concluded that the entire research is showing the usage of machine
learning in service sectors and the way it manages all the “multi-dimensional data”. There are several
ways that machine learning is bringing improvement such as providing superior personalization, giving
quick and more beneficial assistance, enhancing customer analytics and proper identification of frauds.
In this modern era, usage of machine learning is effectively increasing in tourism, healthcare and
transportation companies. This market share of IT and Al in service sectors have reached nearly 51.8%
in the year of 2021. The usage of machine learning is increasing in the telecom, engineering, pharma and
healthcare, technology, retail, metals and mining organizations and it is handling these sector’s “multi-

dimensional data”.
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