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ABSTRACT: 

In today's digital world, businesses engage in what is known as digital marketing, which 

encompasses a range of strategies for interacting with customers online. All of these all-

encompassing plans aim to attract, retain, and delight customers via a variety of means, including 

search engine optimization and social media marketing. The effectiveness of these strategies hinges 

on the concept of customer experience, which encompasses the entirety of a consumer's interactions 

with a brand across many touchpoints. From the initial stage of browsing to the help provided after 

the purchase, every interaction shapes the customer's impression of the firm. It is essential to 

prioritize great client experiences in order to increase loyalty and encourage repeat business, as 

satisfied consumers are more inclined to suggest the firm and remain loyal over time. Customers are 

loyal to brands because those brands consistently provide them with exceptional experiences that 

surpass their expectations and help them develop a personal connection to the brand. Digital 

marketing has a significant impact on these connections because it allows organizations to 

personalize content, deliver personalized messages, and facilitate seamless cross-channel 

engagements. 

 

Keywords—Digital Marketing, Customer Experience, Artificial Neural Network (ANN). 

 

I. INTRODUCTION 

As a result of the rapid societal and technological changes, the marketing industry has evolved 

through three separate epochs: the era of traditional marketing, the era of internet marketing, and 

the era of digital marketing. Changes in technology, most notably path and category competition, 
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which are closely related to customers' purchasing experiences, accompany these stages of 

development. Rapid and pervasive developments in information technology and the mobile internet 

sector are influencing more and more customers to use the internet as a determinant in their 

consumption decisions, which is changing the operational landscape of many sectors[1]. A new era 

of social connection has been launched by innovations in digital technology, which have enabled 

and necessitated a sea change in marketing tactics. Digital marketing is quickly becoming one of the 

most important marketing strategies for many companies. A key component of this new marketing 

paradigm has been the meticulous monitoring of the customer-business link as a means of 

understanding the customer's characteristics, desires, and preferences. Digital marketing relies on a 

variety of online platforms, including email, blogs, social media, websites, mobile, SEO, and more. 

An excellent customer experience is the starting point for digital marketing's continual process of 

converting prospects into loyal clients. In order to increase product sales, it offers a set of strategies, 

tools, and processes that are all coordinated online[2]. Using new tools and platforms, digital 

marketing differs from more traditional kinds of promotion. One may make the case that digital 

marketing helps keep tabs on conversions, good and bad content, website traffic, social media 

interaction, SEO, etc., and in the end, it gives real-time metrics for gauging customer experience. 

All sorts of digital marketing website announcements, mass mailings, search marketing, social 

media marketing, blog marketing have discovered a home in the cutting-edge technology of the 

present day, particularly the potential of the Network. Businesses in today's ever-changing digital 

world use a wide range of tactics that are collectively referred to as digital marketing to reach out to 

consumers through different online channels. Among the numerous tactics covered here are search 

engine optimization (SEO) and social media marketing, two of many that share a common 

objective: to boost your company's visibility and customer loyalty[3]. From initial contact to 

ongoing assistance after a purchase, the customer's journey is encompassed by the concept of 

customer experience, which is central to digital marketing. It is impossible to exaggerate the 

importance of the customer experience since it has a significant impact on consumers' opinions, 

happiness, and, ultimately, loyalty to the business. Satisfied customers are more likely to return and 

spread the word about what a great experience they had. In order to create a strong connection 

between the customer and the brand, businesses work hard to provide exceptional client experiences 

that go above and beyond what is expected. Thorough data analysis and insights gained from client 

interactions can help achieve this goal by providing a thorough understanding of customer 

preferences, habits, and demands. The use of statistical techniques and methodologies is essential 

for discovering patterns and connections between digital marketing strategies, customer service, and 

consumer loyalty, among other crucial factors. Artificial intelligence (AI) is very different from the 

innate intelligence of robots. It includes the consciousness and emotion of machines. In many ways, 

the machines' intelligence is similar to that of living beings[4]. Digital marketers are witnessing a 

paradigm shift in the way customers are served by AI. AI is helping digital marketers streamline 

their processes and provide a better experience for their customers. The usage of AI has led to 

unprecedented levels of customer satisfaction. AI is reshaping digital methods to increase consumer 

happiness. AI is commonly used in chatbots, which strive to provide clients with the best possible 

experience. Digital marketing is improving methods and making progress in giving valuable 

consumer insights. Data collection, analysis, and storage for later use are all within reach with the 

help of AI. With the support of AI that is constantly getting better, companies are boosting their 

digital marketing strategies. Moreover, it provides businesses with analytical viewpoints and 

strategies. Digital marketing has reached new heights due to the increasing demand for digital 

things and the critical role that AI will play in the future. 

 

 

II. LITERATURE SURVEY 

Digital marketing is shorthand for any kind of advertising that takes place on the Internet or via 

mobile devices. Advertisers are increasingly relying on digital technology which includes hardware, 
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software, and communication technologies to implement their marketing strategy [5]. The 

integration of natural language processing (NLP) into chatbots is just one example of how Machine 

learning (ML) has changed the game for businesses connecting with customers around the world. 

ML is an essential part of digital marketing's goal to provide companies with versatile tools[6]. 

Recommendation engines for content and targeted advertisements are increasingly making use of 

ML's basic ideas. [7] found that this strategy can predict customer behavior in both digital and 

physical spaces. The single encapsulation strategy, also known as the Genetic Algorithm (GA) 

encapsulation approach, is used to integrate Decision Tree (DTs) with GAs, and it has a 90.2 % 

success rate. In their work, they suggest a revised XGBoost method that uses Bayesian optimization 

parameters to improve the efficiency and social impact of digital marketing communication [8]. 

With superior accuracy, recall, and computing economy compared to logistic regression, the 

improved XGBoost algorithm based on Bayesian parameter selection is clearly the superior choice 

for data processing and analysis [9]. The idea, taxonomy of ML use cases in marketing, was based 

on a thorough literature review of academic and commercial sources, as stated in [10]. We have 

selected eleven use cases that fall into four main families. These families represent the fundamental 

areas of marketing that could benefit the most from ML. [11] used Cat Boost Classifier to predict 

consumer behavior, keep consumers, and increase the company's advantage. In four domains 

consumer fundamentals, consuming experience, decision making, and financial effect the proposed 

model outperforms existing approaches with 95.2% forecast accuracy. As stated in the editorial 

guidelines for marketing management using big data and ML [12], our work adds to the existing 

body of research. Among computer science topics, machine learning (ML) is expanding at a faster 

rate than any other [13]. One way to approach ML is to kind it into three main categories: 

supervised, unsupervised, and Reinforcement Learning (RL). Through the use of a predefined set of 

training data, supervised learning enables the acquisition of new features [14]. The function can be 

used to input fresh data and forecast the outcome. Include the characteristics and goals, or input and 

output, of a supervised learning set. One can add their own unique targets to the training set. Using 

two successful case studies in the marketing industry, this article explores convolutional neural 

network (CNN) architectures and offers practical considerations for building Deep Learning (DL) 

models [15]. Multilayer perceptrons include CNNs. The visual cortex is the most advanced visual 

processing system now known, and multiple models have relied on its activity. One such model is 

the CNN. A DL-based system for hyper-personalization and on-site client profiling was presented 

by [16]. In brick-and-mortar establishments, this system may detect consumers and gather data 

about them in real time, revealing their habits and preferences. In precision marketing, AI is vital 

since it enables the delivery of more targeted and tailored advertising efforts, as stated by [17]. AI-

driven insights into consumer behavior can substantially enhance online purchase intents, according 

to studies conducted by [18]. Finally, [19] looked into the potential advantages of AI, ML, and 

robots for digital marketing. Their findings lend credence to the notion that data-driven strategies 

might give businesses a competitive edge in the market, since AI significantly affects marketing 

operations. A more technical approach was used by [20] in an attempt to bridge the gap between 

computer science and marketing. To predict the behavior of consumers in brick-and-mortar and 

online stores, their research introduces a new decision-making model that integrates K-nearest 

Neighbors (KNN) and Long Short-Term Memory (LSTM). They highlighted important marketing 

decision-making features related to gender, family size, and income, and their model demonstrated 

outstanding classification accuracies. 

 

III. METHODOLOGY 

The noticeable impact on user interaction with digital marketing tools is the fast evolution of 

artificial intelligence. The capacity to tailor material to individual users, enhance usability, and hit 

precise targets is crucial for machine learning. Plus, it has altered the dynamics of customer-brand 

interactions. In this paper, we explore the two sides of machine learning's impact on digital 

marketing, with a particular emphasis on the impact on this crucial HCI. A comprehensive 
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examination of ML technologies, focusing on their efficacy and the ethical considerations 

surrounding their advancement, allows us to comprehend the possibilities of ML, which is 

revolutionizing online trade.  

 

a. Preprocessing 

i. Handling Missing Values 

The data set's missing values were located and dealt with correctly. Various imputation strategies 

were employed, including mean or median imputation, mode imputation for categorical variables, 

and advanced imputation methods like KNN, depending on the kind and level of missingness[21]. It 

establishes robustness across varied datasets and limit the impact of incomplete data on model 

performance by properly handling missing values. 

 

ii.  Encoding Categorical Variables: 

For the sake of training the model, the dataset's categorical variables were transformed into 

numerical representations. To accommodate the characteristics of the categorical variables and the 

needs of the selected machine learning algorithm, methods like hot encoding and label encoding 

were employed. Following this procedure will guarantee that the model can correctly understand 

category attributes.  

 

iii. Handling Imbalanced Data: 

When one class is far more numerous than the other in the data, it becomes difficult to train and 

evaluate models. The dataset's class distribution was balanced using techniques like oversampling 

and under sampling. To make the model more applicable to a wider range of situations and less 

favoring the dominant class, it is recommended that the class imbalance be corrected. 

 

b. Feature Selection: 

It is a method for unsupervised machine learning that improves data quality for machine learning 

tasks by removing noise and extraneous information. The feature selection method makes a 

significant contribution by, among other things, decreasing the overfitting issue, increasing 

accuracy, and shortening the training time required to construct the classification model for the 

specified task. It deployed principal component analysis, one of numerous feature selection 

approaches, to minimize the dimensionality of the feature data so that it could be used for data 

analysis. Here, prior to feature selection, the set of features for      
   norm is split into the target 

feature (class label)       and the learning features (feature vectors)      (   ), with the 

result that        *   +. This section details the algorithmic outline of the feature selection 

approach that was used[22]. Feature selection methods have several advantages, such as facilitating 

the efficient and accurate learning of classification models with less computational burden, 

facilitating the sharing of learning data across models, and ultimately, extracting a subset of 

discriminative features from the original dataset and organizing them according to their uniqueness 

based on evaluation criteria. 

 

c. Supervised Learning Models 

i. ANN: 

A mathematical model that aspires to mimic the operation of the digital marketing is known as an 

ANN. The three pillars of this mathematical concept are activation, multiplication, and summation. 

They essentially use weighted inputs, where each input value is multiplied by a given weight. The 

next step is to include a bias term in the total of the weighted responses. Finally, an activation 

function will be used to change the sum of all the weighted inputs and the bias term in order to 

compute the output. The strength of the synapses is provided by the weights that are connected to 

each input. One can tell how powerful an input is by looking at its weight. So can see an excitatory 
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connection when the weight is positive (    ), while neuronal activity is inhibited when the 

weight is negative. Perceptron is the name of the fundamental processing unit. Both external (from 

the outside world) and internal (from the results of other perceptrons) sources can provide inputs 

   to the perceptron. This perceptron's output can be obtained by: 

                                                                       

 ∑     
 

   
                                                                                  ( ) 

 

In this case, the weight of the bias term, which is also known as the neuron's threshold and which 

can be thought of as an extra input, is always one and equal to  . Here, the dot product best 

describes the perceptron's output: 

                                                                               
                                                                                                ( ) 

 

A pair of vectors   and  . An artificial neuron's characteristics are defined by its activation function, 

also known as its transfer function  ( ); this function can take any form, and the following is the 

expected output: 

                                                                          

  (∑     
 

   
  )                                                                   ( ) 

 

A neuron's output can take on a value within a specific range, like [0,1] or [−1,1] depending on the 

activation function that is set for the issue that the artificial neuron is meant to solve. 

A threshold function, also known as a step function, takes an integer value of zero if the input total 

is less than a certain threshold and an integer value of one if the input total is equal to or greater 

than that threshold. Here is the format it takes:  

                                                                      

 {
         

         
                                                                              ( ) 

 

When dealing with nonlinear functions, the sigmoid function is often chosen. A strictly rising 

function that shows balance between the linear and nonlinear cases, with a shaped graph, is defined 

as the sigmoid function. The sigmoid function is expressed as follows: 

                                                                    (   )

 
 

     (   )
                                                         ( ) 

 

In certain models, it is advantageous to utilize the interval [−1,1] for the sigmoid function, which 

typically takes values between zero and one. 

 

ii. Logistic Regression: 

A single estimator multinomial logistic regression model is employed by this class-based 

classification algorithm. Logistic regression often indicates the location of the class boundary and, 

in a particular method, that the class probabilities are dependent on the distance from the boundary. 

As the data set grows larger, this trend towards the zero and one extremes accelerates. Given these 

probability claims, logistic regression is more than simply a classifier[23]. While it is more precise 

and can be fitted in a different way, the predictions it makes are stronger—and they could be 

incorrect. Prediction methods such as logistic regression and ordinary least squares regression are 

available. The prediction process using logistic regression, on the other hand, produces a binary 
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output. Among the many methods available for analysing discrete data and applied statistics, 

logistic regression stands out. As a kind of linear interpolation, logistic regression. 

 

iii. Naive Bayesian (NB) Networks:  

An extremely basic form of Bayesian network, it is a directed acyclic graph with a single parent 

node (representing the unobserved node) and multiple children’s nodes (representing the observed 

nodes). The network strongly assumes that the child nodes are independent within the context of 

their parent. Based on this, the independence model NB operates on estimation. Bayes classifiers 

typically perform worse than more advanced learning algorithms (like ANNs). While the naive 

Bayes classifier was initially inferior to state-of-the-art algorithms for decision tree induction, 

instance-based learning, and rule induction on standard benchmark datasets, it eventually 

outperformed them in large-scale comparisons. This held true even on datasets with significant 

feature dependencies. The issue of attribute independence in Bayes classifiers was solved using 

Average One-Dependence Estimators. 

 

iv. Multi-layer Perceptron: 

In contrast to the conventional method of training neural networks, which involves solving a non-

convex, unconstrained minimization problem, this classifier finds the network's weights by solving 

a quadratic programming problem with linear constraints. The perceptron principle underpins a 

number of other famous algorithms[24]. Training with a perceptron approach entails iteratively 

traversing the training set until a prediction vector is discovered that is accurate across the board. 

The test set labels are subsequently predicted using this prediction rule. 

 

v. Decision Tree: 

Instances can be classified using DT, which sort instances according to the values of their features. 

Every node in a decision tree stands in for a feature of the instance that needs to be classed, and 

every branch signifies a possible value that the node can take on. Classification and sorting of 

instances are initiated at the root node according to the values of their features. Data mining and 

machine learning make use of decision tree learning, which is a prediction model that uses a 

decision tree to link item observations to conclusions regarding the item's target value. These tree 

models are sometimes known as classification trees or regression trees, which are more descriptive 

terms. After being pruned with a validation set, decision tree classifiers typically use post-pruning 

procedures to assess the trees' performance. It is possible to remove any node and replace it with the 

training instance class that appears most frequently. 

 

IV. RESULTS AND DISCUSSION 

The unparalleled capabilities for personalization, content optimization, conversational AI, 

predictive analytics, and AI's integration into digital marketing are changing the game. This 

document delves into the current state of AI in digital marketing as well as its projected future 

developments. It takes a look at how customization techniques driven by AI are making strides 

beyond the traditional ways to provide hyper-personalized customer experiences, leading to 

increased engagement and conversion rates. Extending its exploration of predictive analytics, the 

study emphasizes the field's function in real-time marketing strategy optimization and consumer 

behaviour predictions. 
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Fig. 1. Confusion Matrix for Digital Marketing Customer Experiences 

 

The digital marketing confusion matrix, shown in Fig. 1, is used for classification purposes. True 

Negatives (1,355), False Positives (36), True Negatives (54), and True Positives (804), with the 

projected class on the x-axis and the actual class on the y-axis, are represented by the four cells, 

respectively.  The image effectively showcases the model's performance, since it consistently 

produces a large number of accurate predictions.  

 

TABLE I.  PERFORMANCE COMPARISON(%) 

Model Accuracy Precision Recall AUC Sensitivity 

ANN 95.98 93.65 91.48 98.35 94.39 

LR 91.64 89.20 88.51 97.23 90.17 

NB 93.26 90.28 89.03 97.62 91.86 

MLP 88.49 86.32 87.52 96.13 87.44 

Decision 

Tree 
89.72 87.46 86.28 96.49 88.43 

 

A summary of the five models' performance measures is provided in table 1. These models include 

decision tree, ANN, LR, NB, and MLP. Top scores in most metrics are Accuracy, Precision, Recall, 

AUC, and Sensitivity show that ANN performs better than the competition. The results demonstrate 

that ANN is quite useful for applications that demand a high level of predictability and precision. 

 

 
Fig. 2. Training and Validation Accuracy of the Proposed Model 

Over the course of 100 epochs, Fig. 2 shows the model's learning process, along with trends in 

accuracy for both the training and validation datasets. When used to digital marketing, it can mean 



Journal of Informatics Education and Research 

ISSN: 1526-4726 

Vol 5 Issue 1 (2025) 
 

437 http://jier.org 

an improved predictive model for things like ad targeting or consumer behaviour prediction. The 

red line represents the training accuracy, which grows quickly and stays above 90%, and the gray 

line represents the validation accuracy, which follows closely behind, showing high generalization. 

The model has been fine-tuned to the point that it can successfully spot trends in consumer data, 

which in turn helps with more precise advertising. 

 
Fig. 3. Training and Validation Loss of the Models 

 

For both the Train and Validation datasets, the loss over epochs is shown in Fig. 3, a line graph. As 

iterative training of a machine learning model (for purposes such as consumer segmentation or 

predictive analytics) might be represented by this in digital marketing, it could indicate the model's 

improvement. The declining trend suggests that the model optimization and error reduction are 

improving. As a result, it proves that data-driven methods are useful for making marketing models 

more precise. 

 

 
Fig. 4. Accuracy Comparison Analysis of the Models 

Figure 4 displays a percentage comparison of the five predicted models' performance: ANN, LR, 

NB, MLP, and DT. An x-axis listing the models is superimposed on top of a y-axis showing 
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performance accuracy. Out of all the methods, ANN is the most accurate, followed by NB and LR. 

While DT and MLP do not perform as well as others, they are still able to compete.  

 

V. CONCLUSION AND FUTURE DIRECTIONS 

This proposal's overarching goal is to investigate the function of modern digital marketing tactics 

and tools across a range of marketing-related endeavors. Market segmentation in the digital age to 

enhance customer experience tools is also explored in the study. Furthermore, the research finds out 

which approach is said to be the best for improving the Customer Experience. The relevance of 

tailoring digital marketing tactics to specific marketing activities in order to optimize the consumer 

experience is highlighted in this comprehensive assessment, making it an essential resource for 

marketing professionals. When it comes to these tactics, organizations are finding that social media 

marketing yields the best results for their customers. The reason behind this is the fact that this 

digital strategy provides clients with personalization, customization, and interactivity. With its focus 

on the importance of matching digital marketing strategies to marketing activities in order to 

maximize consumer experience, this review is a must-read for marketing professionals. ANNs were 

used to trained the model. In terms of accuracy, the proposed model outperforms all of the others, 

reaching 95.98%. 

 

REFERENCES 

[1] K. Jin, Z. Z. Zhong, E. Y. Zhao, and U. States, ―Sustainable Digital Marketing under Big 

Data : An AI Random Forest Model Approach,‖ 2020. 

[2] M. T. Nuseir, G. A. El Refae, A. Aljumah, M. Alshurideh, S. Urabi, and B. Al Kurdi, 

―Digital Marketing Strategies and the Impact on Customer Experience: A Systematic 

Review,‖ Stud. Comput. Intell., vol. 1056, no. March, pp. 21–44, 2023, doi: 10.1007/978-3-

031-12382-5_2. 

[3] C. S. Harshini, B. M. Rao, P. R. Sagar, and G. Sathya, ―Modernized Digital Marketing 

Strategies to Improve Customer Experience Towards Customer Loyalty,‖ J. Informatics 

Educ. Res., vol. 4, no. 2, pp. 1070–1075, 2024, doi: 10.52783/jier.v4i2.888. 

[4] M. Khatri, ―Digital Marketing and Artificial Intelligence for Evaluating Powerful Customer 

Experience,‖ Int. Rev. Manag. Mark., vol. 6, no. 6, pp. 658–660, 2021. 

[5] V. Agarwal, P. Ravi Kumar, S. Shankar, S. Praveena, V. Dubey, and A. Chauhan, ―A Deep 

Convolutional Kernel Neural Network based Approach for Stock Market Prediction using 

Social Media Data,‖ Proc. 7th Int. Conf. Intell. Comput. Control Syst. ICICCS 2023, pp. 78–

82, 2023, doi: 10.1109/ICICCS56967.2023.10142522. 

[6] M. A. I. Gandhi, S. Yadav, N. Pol, G. Sivakumar, P. Chandrakala, and P. V. Krishna, 

―Enhancing Demand Forecasting Accuracy Through Market Trend Analysis: Leveraging 

NLP Algorithms for Data-Driven Insights,‖ 2023 IEEE 3rd Int. Conf. Appl. Electromagn. 

Signal Process. Commun. AESPC 2023, pp. 1–6, 2023, doi: 

10.1109/AESPC59761.2023.10390221. 

[7] B. A. Reddy, J. Kaushal, P. Shri, and V. Padmavathy, ―Application of CNN-ConvLSTM 

Approach for Stock Market Prediction Using a Diverse Set of Variables,‖ 2024 2nd World 

Conf. Commun. &amp; Comput., pp. 1–6, 2024, doi: 

10.1109/WCONF61366.2024.10692248. 

[8] Meenakshi, P. Vijayalakshmi, V. Prabakaran, S. Rudresh, S. Devichandrika, and M. 

Vasudevan Unni, ―Effectiveness of Digital Marketing Strategies in the Food Delivery 

Business Based on Hybrid BiGRU-CRF Approach,‖ 2nd Int. Conf. Intell. Data Commun. 

Technol. Internet Things, IDCIoT 2024, pp. 773–778, 2024, doi: 

10.1109/IDCIoT59759.2024.10467788. 

[9] B. Amarnath Reddy, H. Kathiriya, N. Thapliyal, S. Vasuki, M. Sachdeva, and A. Shobana, 

―Predicting Financial Market Movements Through Time Series Analysis and Advanced 

Machine Learning Algorithms,‖ 2024 Int. Conf. Adv. Mod. Age Technol. Heal. Eng. Sci. 



Journal of Informatics Education and Research 

ISSN: 1526-4726 

Vol 5 Issue 1 (2025) 
 

439 http://jier.org 

AMATHE 2024, no. Ml, pp. 1–6, 2024, doi: 10.1109/AMATHE61652.2024.10582135. 

[10] S. Victor, ―Analyzing Stock Market Trends using Social Media user Moods and Social 

Influence using Lightweight BERT-BiGRU-A Model,‖ Proc. 3rd Int. Conf. Appl. Artif. 

Intell. Comput. ICAAIC 2024, pp. 1841–1847, 2024, doi: 

10.1109/ICAAIC60222.2024.10575915. 

[11] N. Akram, ―Evaluating Deep Learning Models for Customer Lifetime Value Forecasting 

Based on Hybrid DT and Naive Bayes Model,‖ 2024 2nd World Conf. Commun. &amp; 

Comput., pp. 1–6, 2024, doi: 10.1109/WCONF61366.2024.10692182. 

[12] K. Agnihotri, S. Yadav, S. Dahiya, M. Subramanyam, H. Patil, and G. Kalra, ―Next-

Generation Stock Market Prediction: Integrating CNN and LSTM Model,‖ in 2024 

International Conference on Data Science and Network Security (ICDSNS), IEEE, Jul. 2024, 

pp. 01–06. doi: 10.1109/ICDSNS62112.2024.10691069. 

[13] V. Singh, B. Nanavati, A. K. Kar, and A. Gupta, ―How to Maximize Clicks for Display 

Advertisement in Digital Marketing? A Reinforcement Learning Approach,‖ Inf. Syst. Front., 

vol. 25, no. 4, pp. 1621–1638, 2023, doi: 10.1007/s10796-022-10314-0. 

[14] B. Ribeiro, G. Oliveira, A. Laranjeira, and J. P. Arrais, ―Deep learning in digital marketing: 

brand detection and emotion recognition,‖ Int. J. Mach. Intell. Sens. Signal Process., vol. 2, 

no. 1, p. 32, 2017, doi: 10.1504/ijmissp.2017.088173. 

[15] S. Li, J. Zheng Li, H. He, P. Ward, and B. J. Davies, ―WebDigital: A Web-based hybrid 

intelligent knowledge automation system for developing digital marketing strategies,‖ Expert 

Syst. Appl., vol. 38, no. 8, pp. 10606–10613, 2011, doi: 10.1016/j.eswa.2011.02.128. 

[16] Y. Yi and T. Gong, ―The effects of customer justice perception and affect on customer 

citizenship behavior and customer dysfunctional behavior,‖ Ind. Mark. Manag., vol. 37, no. 

7, pp. 767–783, 2008, doi: 10.1016/j.indmarman.2008.01.005. 

[17] Chinenye Nebolisa Abiagom and Tochukwu Ignatius Ijomah, ―Enhancing customer 

experience through AI-driven language processing in service interactions,‖ Open Access Res. 

J. Eng. Technol., vol. 7, no. 1, pp. 014–021, 2024, doi: 10.53022/oarjet.2024.7.1.0027. 

[18] V. Soni, ―Adopting Generative AI in Digital Marketing Campaigns: An Empirical Study of 

Drivers and Barriers,‖ Sage Sci. Rev. Appl. Mach. Learn. , vol. 6, no. 8, pp. 1–15, 2023, 

[Online]. Available: https://journals.sagescience.org/index.php/ssraml/article/view/108 

[19] S. M. Idrees and M. Nowostawski, ―Transformations Through Blockchain Technology: The 

New Digital Revolution,‖ Transform. Through Blockchain Technol. New Digit. Revolut., no. 

November, pp. 1–357, 2022, doi: 10.1007/978-3-030-93344-9. 

[20] A. B. Munkacsi, S. Stoxen, and G. May, ―Domestication of maize, sorghum, and sugarcane 

did not drive the divergence of their smut pathogens,‖ Evolution (N. Y)., vol. 61, no. 2, pp. 

388–403, 2007, doi: 10.1111/j.1558-5646.2007.00036.x. 

[21] A. J. Balyemah, S. J. Y. Weamie, J. Bin, K. V. Jarnda, and F. J. Joshua, ―Predicting 

Purchasing Behavior on E-Commerce Platforms: A Regression Model Approach for 

Understanding User Features that Lead to Purchasing,‖ Int. J. Commun. Netw. Syst. Sci., vol. 

17, no. 06, pp. 81–103, 2024, doi: 10.4236/ijcns.2024.176006. 

[22] N. Nasar, S. Ray, S. Umer, and H. Mohan Pandey, ―Design and data analytics of electronic 

human resource management activities through Internet of Things in an organization,‖ Softw. 

- Pract. Exp., vol. 51, no. 12, pp. 2411–2427, 2021, doi: 10.1002/spe.2817. 

[23] M. Amr E., ―Comparative Study of Four Supervised Machine Learning Techniques for 

Classification,‖ Int. J. Appl. Sci. Technol., vol. 7, no. 2, pp. 5–18, 2017. 

[24] O. F.Y, A. J.E.T, A. O, H. J. O, O. O, and A. J, ―Supervised Machine Learning Algorithms: 

Classification and Comparison,‖ Int. J. Comput. Trends Technol., vol. 48, no. 3, pp. 128–

138, 2017, doi: 10.14445/22312803/ijctt-v48p126. 

 


