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ABSTRACT: Social media marketing has become the talk of the town for the past few years as companies started 
using Artificial Intelligence (AI) and Machine Learning (ML) to approach their audience. This paper investigates the 
use of social media marketing by AI and ML technologies emphasizing on its impact on customer retention control, 
forecasting of the clients’ behaviour, and marketing campaigns in general. The paper describes ethical issues and real-
world challenges and also proposes some practical solutions to the above-mentioned problems. Additionally, the paper 
goes into considerable detail on how companies should leverage AI-based resources for successful campaigns in order 
to both increase resource sharing and profitability, as well as increase the return on investment. After scrutinizing it, this 
paper seeks to offer practical guidance on the integration of AI and ML algorithms in social media marketing by 
employing effective design techniques and applications. 
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I. INTRODUCTION 

 

Over the years social media has been incorporated into marketing and made it possible for almost all businesses to 
reach and interact with vast audiences around the world. Facebook, Instagram, Twitter, and LinkedIn act as virtual 
shops where businesses showcase their products, interact with customers, and nurture their brands as shown in Fig 1. 
Having billions of active users on a daily basis, social media is the only medium with such potential. However, 
traditional marketing strategies have a hard time offering the level of accuracy, coverage, and customization that 
modern consumers expect. Most of these standard methods rely on general evaluations, mass marketing techniques and 
non-specific copy that fails to meet the complex needs of a highly diversified target market.       
         
Built with AI and ML, new tools help counter these limitations by introducing new and advanced analytics and 
automation pipelines for marketers. The best features and benefits combined mean that marketing departments have all 
possibilities of working faster and more genuinely on large complex data sets. The machine learning then cuts through 
the fog by searching for trends and future predictions, updating the models instantly whenever new observation is 
made. Companies would then be able to adjust or optimise their campaigns accordingly, while they build an 
understanding of customer behaviours and communicate relevant personal messages to their moods. 
 

The businesses can now evaluate instantaneously the sentiments of consumers with AI-powered tools basically Natural 
Language Processing (NLP), sentiment analysis, and predictive analytics. For instance, it would be fast to measure user 
comments made on social media on how consumers feel about a product or initiative.                                                                                               
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Fig 1: Social Media Marketing Platforms 

 

It provides brands the opportunity to have real-time attacks back to that tactical approach so that they can capitalize on 
favourable reviews or downplay adverse responses. Machine learning algorithms also assist marketers in advanced 
audience segmentation, thus revealing complex behavioural and demographic patterns, enabling them to send highly 
personalized messages at targeted market segments. 
 

Besides changing the techniques of content distribution, these technologies also transform how organizations deal with 
consumer assessments and audience segmentation. It is high time for brands now to stop using the ''general'' marketing 
messages and move on to personalized experiences, thereby developing more solid relations with their target audiences. 
A fashion label could use AI for this purpose, applying its algorithms to buying patterns, as well as social media 
interactions, to personalize the programming of suggested outfits that fit a user's style. Furthermore, predictive analysis 
will help organizations understand and identify those customers with a high value and distribute resources more 
appropriately to retain them. 
 

Furthermore, AI and ML allow for the automation of standard marketing activities, liberating resources for strategic 
planning and creative projects. Automated systems are capable of handling social media advertisements, tracking 
campaign effectiveness, and even producing content, which considerably lowers operational expenses while enhancing 
efficiency. These innovations transform the realm of digital marketing by combining technology with creativity, 
providing businesses a competitive advantage in a progressively congested marketplace. 
 

This document investigates the significant impact of AI and ML on social media marketing, examining their ability to 
transform content dissemination, consumer assessment, and audience categorization. It emphasizes real-world 
applications, addresses related obstacles, and offers a guide for utilizing these technologies to attain marketing success 
in the digital era. 
 

II. RELATED WORK 

 

In [1], authors outlined future research directions in digital and social media marketing, emphasizing the potential of AI 
and machine learning (ML) in transforming customer engagement. In [2], machine learning-based models were 
developed to analyze user data, improving personalized recommendations and boosting marketing effectiveness. Text 
mining techniques for analyzing large datasets were explored in [3], enabling businesses to extract actionable insights 
from social media content. A comprehensive research agenda for AI in marketing was proposed in [4], highlighting the 
role of advanced algorithms in automating content creation and audience targeting. Authors in [5] reviewed 
applications of AI in digital marketing, showcasing its ability to optimize campaign strategies and improve ROI. In [6], 
hybrid AI techniques combined mathematical modeling with social media analytics to identify trends and predict user 
behaviour. Reinforcement learning algorithms were applied in [7] to optimize ad placements, ensuring real-time 



© 2024 IJIRCCE | Volume 12, Issue 12, December 2024|                              DOI: 10.15680/IJIRCCE.2024.1212045

 
 

IJIRCCE©2024                                                                    |     An ISO 9001:2008 Certified Journal   |                                    13325 

adjustments based on engagement metrics. In [8], a review of AI in digital marketing demonstrated its effectiveness in 
streamlining customer interactions and refining content delivery strategies. A novel graph neural network approach was 
introduced in [9] for enhanced bot detection, securing platforms against spam and fraudulent activities. Finally, [10] 
applied advanced AI tools to design predictive systems for improving social media marketing, offering insights into 
audience preferences and campaign performance. 
 

III. PROPOSED ALGORITHM 

 

Proposed Framework for AI-Enhanced Social Media Marketing 

 

Data Preparation 

Developing standardized pipelines for collecting, cleaning, and anonymizing social media data is essential for ensuring 
the quality of the input data. Proper data preprocessing is crucial to avoid skewed results and ensure reliable model 
predictions. 
• Data Cleaning: Removing duplicates and handling missing values improves model reliability. In a typical social 

media dataset, up to 30% of the data may be noisy or incomplete. Cleaning this data ensures more accurate model 
outcomes and boosts prediction accuracy by up to 25%. 

• Anonymization: Privacy concerns in social media data are significant, with users increasingly cautious about their 
personal information. According to PwC, 63% of consumers express concerns over how companies use their 
personal data. Anonymizing sensitive data helps address these concerns while maintaining the integrity of the 
analysis. 

• Real-Time Data Processing: AI models thrive on large, high-quality datasets. For instance, Facebook processes 
more than 4 petabytes of data every day. AI systems require efficient data pipelines to ingest and process this 
information in real-time, enabling marketers to make decisions based on current consumer sentiment and trends. 

 

Model Selection 

The selection of machine learning models should align with specific campaign objectives. Here’s how different models 
can be employed for targeted outcomes: 
• Reinforcement Learning (RL): RL models can optimize ad placements by learning from user interactions and 

adjusting in real-time. For example, an RL algorithm can maximize Click-Through Rate (CTR) by dynamically 
allocating budget to the best-performing ads. In a case study by Google, using RL in ad placements led to a 10-

20% improvement in ROI. 
• Natural Language Processing (NLP): NLP models analyze customer sentiment and identify trending topics 

across social media platforms. By applying sentiment analysis, businesses can determine how users feel about a 
product. A report from McKinsey found that businesses that effectively leverage NLP for customer feedback 
analysis saw an 18% increase in customer satisfaction. 

• Sentiment Analysis: Sentiment analysis models often use a combination of techniques such as bag-of-words, term 
frequency-inverse document frequency (TF-IDF), and more advanced transformers (like BERT or GPT). These 
models can achieve accuracy rates as high as 90-95% in categorizing sentiment (positive, negative, or neutral). 

• Ensemble Models: Combining multiple algorithms, such as decision trees, neural networks, and support vector 
machines (SVM), can improve the robustness and accuracy of predictions. Studies show that ensemble methods 
can increase model performance by 5-15% over using a single model. 

 

Real-Time Analytics Implementation 

AI-powered dashboards are essential for real-time tracking of campaign performance metrics, such as engagement 
rates, ROI, and customer acquisition costs (CAC). Predictive analytics should be integrated into these dashboards to 
allow marketers to adjust strategies dynamically. 
• Real-Time Tracking: AI analytics tools enable businesses to monitor metrics like reach, impressions, engagement 

rates, and conversion rates in real time. Platforms like Hootsuite and Sprinklr use AI-driven insights to provide 
campaign managers with actionable metrics every minute, improving decision-making speed and campaign agility. 

• Predictive Analytics: Integrating predictive analytics with real-time dashboards allows marketers to forecast the 
outcome of ongoing campaigns. For example, AI models can predict the CTR or conversion rates of ads based on 
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historical data and user behaviour. Predictive analytics has been shown to improve marketing ROI by 20-30% by 
enabling timely interventions. 

• Cost Optimization: AI tools can help adjust marketing spend in real time. In a recent study, AI-driven budget 
optimization reduced marketing costs by 15% while maintaining the same level of customer acquisition and 
engagement 

 

Ethical Guidelines 

While AI offers significant advantages, it is essential to adhere to ethical practices to ensure the responsible and 
sustainable use of AI technologies. This is particularly important in social media marketing, where data privacy, 
fairness, and transparency are critical. 
• Data Protection Laws Compliance: With the advent of regulations like GDPR in the EU and CCPA in California, 

businesses must ensure their AI systems comply with data protection laws. Non-compliance can result in hefty 
fines—up to €20 million or 4% of global turnover under GDPR. 

• Minimizing Algorithmic Bias: Bias in AI models can result in unfair or discriminatory outcomes. For example, AI 
models used in job recruitment have been found to perpetuate gender and racial biases. To mitigate this, businesses 
can use diverse training datasets and bias-detection tools. Research shows that addressing bias can improve the 
fairness of predictions by up to 30%. 

• Transparency in Decision-Making: Transparency is crucial for building consumer trust. 74% of consumers say 
they would not buy from a brand that they believe uses their data irresponsibly. Establishing clear communication 
about how AI decisions are made and providing consumers with control over their data can significantly enhance 
brand loyalty and trust. 

• Internal Review Boards: Companies should establish internal review boards to ensure that AI systems are 
implemented ethically. These boards can evaluate algorithmic decisions, ensuring fairness and accountability. A 
report by Accenture suggests that 75% of companies with ethical AI boards saw an improvement in public trust and 
brand reputation. 

 

Methods 

 

Data Collection 

This research utilizes past information from prominent social media platforms, encompassing various data types such 
as user interaction statistics, demographic characteristics, behavioural patterns, and advertisement performance metrics. 
The dataset was derived from platforms such as Facebook, Instagram, and Twitter, covering a time span of three years. 
Specific metrics include: 
• User engagement metrics: Likes, shares, comments, and click-through rates. 
• Demographic information: Age, gender, location, and occupation. 
• Behavioural data: Time spent on posts, interaction frequency, and post-sharing trends. 
• Sentiment analysis inputs: Comments and textual reactions categorized into positive, neutral, and negative 

sentiment. 
 

For example, the average click-through rate (CTR) on targeted social media ads was recorded at 1.25%, while the 
engagement rate for organic content ranged between 2% and 5% depending on the platform. The dataset included 
structured data, such as numeric engagement statistics, and unstructured data, like textual comments. 
 

The formula for Engagement Rate (ER) is as follows: 
 

 
 

Explanation: 
• Total Interactions: The sum of likes, shares, and comments on a specific post or content. 
• Total Impressions: The total number of times the content was displayed to users on social media. 
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• 100: This multiplier converts the result into a percentage, representing the engagement rate as a proportion of total 
impressions. 

For example, if a post receives 500 interactions and has 10,000 impressions, the engagement rate would be: 
 

 
                            
Analytical Techniques 

The study employed advanced machine learning methodologies to analyze and interpret the collected data. Key 
techniques included: 
 

1. Natural Language Processing (NLP): 
• NLP was used to extract meaning from user-generated content such as comments and reviews. Sentiment analysis 

was performed using a polarity scoring mechanism: 
• Comments were categorized as positive, neutral, or negative based on predefined lexicons and supervised learning 

models. A support vector machine (SVM) model trained on a dataset of 50,000 comments achieved an accuracy of 
92% in classifying sentiment, with a precision of 0.91 and recall of 0.93. The average sentiment distribution was as 
follows: 45% positive, 40% neutral, and 15% negative. 
 

2. Clustering Algorithms: 
• K-Means clustering was applied to group users into segments based on shared characteristics, such as purchasing 

behaviour and interaction frequency. The clustering quality was evaluated using the Silhouette Score formula: 
•  

 
 

• Where: 
o a - is the mean intra-cluster distance (average distance between a point and all other points in the same 

cluster). 
o b - is the mean nearest-cluster distance (average distance between a point and all points in the closest 

neighbouring cluster). 
• The average silhouette score obtained was 0.65, indicating well-defined groupings. For instance: 

o High-spending users: Average monthly spend = $500 

o Infrequent users: Average monthly spend = $50 

• These distinct segments enabled the formulation of tailored marketing strategies. 
 

3. Predictive Analytics: 
• Regression models were applied to forecast campaign outcomes, such as click-through rates (CTR) and sales 

conversions. Key models included linear regression and decision tree regression: 
o The decision tree regression model exhibited superior performance with: 

▪ Root Mean Squared Error (RMSE): 
• RMSE = 1.23 

▪ Coefficient of Determination (R²): 
• R² = 0.93 

o The predicted CTR for optimized campaigns averaged 4.5%, compared to 2.1% for non-optimized 
campaigns. 
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4. Emotional Tone Analysis: 
o Emotional tone analysis was performed using IBM Watson’s Tone Analyzer API, which scores text on attributes 

such as joy, sadness, and anger. Posts with a predominantly "joyful" tone were found to have a 15% higher 

engagement rate compared to neutral-tone posts. 

o Engagement Rate: 

▪ Joyful posts: Average engagement rate = 7.5% 

▪ Neutral posts: Average engagement rate = 6.0% 

o Emotional tone scores were calculated using a weighted average formula: 

 

 

 

o Where: 
 

▪ T - is the weighted average emotional tone score. 
▪ wi - is the weight (assigned based on word frequency). 
▪ si - is the emotional tone score of the i-th word. 
▪ n - is the total number of words analyzed. 

 

Model Training and Validation 

The collected data was partitioned into training (70%) and testing (30%) subsets to evaluate model effectiveness. Key 
evaluation metrics included precision, recall, F1 score, and RMSE. Each algorithm underwent iterative optimization to 
enhance accuracy and generalizability. Below is a detailed breakdown of the training and validation process: 
• Dataset Preprocessing: 

o Missing data was handled using mean imputation for numerical features and mode imputation for 
categorical features. Outliers were removed based on a z-score threshold of 3. 

• Model Performance Metrics: 
o Precision (P): Measures the proportion of true positives among predicted positives: 
o Recall (R): Measures the proportion of true positives among actual positives: 
o F1 Score: A harmonic mean of precision and recall, balancing both metrics: 

• Model Comparison: 
o Decision Tree Regression (DTR) exhibited the best performance metrics: 

▪ Accuracy: 93% 

▪ RMSE: 1.23 

▪ Area Under the Curve (AUC): 0.94 

o Random Forest and Support Vector Machines (SVM) also performed well but lagged slightly behind DTR 
in predictive accuracy. 

• Validation Techniques: 
o Cross-validation with 10 folds was employed to assess model robustness. The standard deviation of model 

performance metrics across folds was under 0.03, demonstrating stability. 
• Statistical Summary: 
• Average engagement rate across campaigns: 3.2% 

• Standard deviation in engagement rates: 0.7% 

• Sentiment polarity distribution: Positive (45%), Neutral (40%), Negative (15%) 
• Clustering output: 5 well-defined user segments with an average silhouette score of 0.65. 
 

This comprehensive methodology lays a strong foundation for understanding how AI and ML can transform social 
media marketing, providing actionable insights through robust data analysis and predictive modelling. Each step—from 
data collection to model validation—has been designed to ensure accuracy, scalability, and relevance for real-world 
applications. 
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IV. PSEUDO CODE 

 

Step 1: Collect all relevant social media data from various platforms. 
Step 2: Calculate the engagement score for each user interaction. 
Step 3: Check the below condition for each user segment until no segment is left to target. 
if (Engagement Score <= Threshold) 
     Mark the segment as inactive. 
else 

     Select all the active user segments for targeted campaigns. 
end 

Step 4: Predict the content performance for all selected segments. 
Step 5: Select the most effective content type based on the highest predicted performance. 
Step 6: Calculate the ROI for each campaign targeting the selected segment. 
Step 7: Go to Step 3. 
Step 8: End. 
 

V. SIMULATION RESULTS 

 

Results 

 

Enhanced Audience Segmentation 

AI-driven algorithms enabled highly granular audience segmentation, incorporating factors such as age, interests, 
purchasing behaviour, and interaction history. This segmentation improved targeting accuracy by 40%, allowing 
businesses to tailor their messaging more effectively. 
• Targeting Accuracy Formula:  
 

 
                          
• For instance, with AI-driven segmentation, targeting accuracy increased from 60% to 84%, resulting in a more 

precise marketing approach. 
 

Predictive Campaign Analytics 

Predictive models achieved an 85% accuracy rate in forecasting key campaign outcomes such as click-through rates 
(CTR) and conversion likelihood. These models identified high-potential customer segments, enabling marketers to 
allocate resources more effectively and optimize budget usage. 
 

• Click-Through Rate (CTR) Formula:  
 

 
 

• With predictive analytics, marketers could focus on segments with the highest predicted CTR, improving campaign 
performance. 

 

Personalized Content Automation 

AI tools accelerated the content creation process by generating personalized posts, advertisements, and responses. 
These tools reduced content production time by 50% and increased audience engagement rates by 30%. For instance, 
automated text generation tools tailored messages for specific demographics, while AI-enhanced image editing tools 
optimized visual appeal. Engagement Rate (ER) formula can be applied here for analyzing. 
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Real-Time Campaign Optimization 

AI-powered analytics platforms enabled real-time campaign adjustments based on live feedback. For example, poorly 
performing ads were modified or replaced dynamically, leading to a 25% improvement in overall campaign 
effectiveness. Metrics like reach, impressions, and engagement rates were continuously monitored and optimized. 
• Improvement in Effectiveness: 
 

 
                            
Discussion 

 

Advantages of AI and ML in Marketing 

The integration of AI and ML into marketing workflows has revolutionized the way businesses engage with consumers 
which is shown in Fig 2. These technologies provide a range of benefits that significantly enhance marketing efforts: 
• Enhanced Targeting Accuracy: AI and ML algorithms can analyze vast amounts of consumer data to identify 

patterns and predict behaviours. For example, AI can predict which customers are more likely to purchase a 
product, resulting in a 40% improvement in targeting accuracy. This precision allows marketers to reach the right 
audience with tailored messages, reducing wasted resources and improving ROI. 

• Dynamic Campaign Management: AI-driven tools enable real-time adjustments to marketing campaigns based 
on performance metrics. For instance, a study showed that campaigns powered by AI-based optimizations resulted 
in a 25% improvement in campaign effectiveness, as AI could automatically pause underperforming ads and 
allocate budget to higher-performing ones. 

• Predicting Trends and Adapting to Consumer Preferences: Machine learning algorithms can analyze historical 
data to forecast future trends, enabling marketers to stay ahead of the curve. This can result in a 20% increase in 
campaign relevance and customer satisfaction, as businesses adapt to changes in consumer behaviour more swiftly. 

• Scalability: AI can handle marketing efforts at scale. Campaigns can be tailored to millions of users without losing 
personalization quality. AI-powered automation tools like chatbots and recommendation engines handle vast user 
interactions simultaneously, allowing businesses to engage larger audiences efficiently. 

• Superior Personalization: AI enables hyper-personalized content by analyzing customer preferences, purchase 
histories, and browsing behavior. Personalized recommendations have been shown to increase customer 
engagement by 30%. Personalized email campaigns powered by AI generate conversion rates that are 6 times 
higher than non-personalized ones. 

     

       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 2: Applications of AI in Marketing 
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Ethical and Privacy Considerations 

While AI and ML offer transformative benefits, their adoption also raises significant ethical and privacy concerns. 
These issues must be addressed to ensure responsible and fair use of AI technologies: 
• Data Privacy: AI systems rely on large amounts of personal data to deliver insights and predictions. This raises 

concerns about how consumer data is collected, stored, and used. A survey found that 70% of consumers are 
concerned about how their data is used by AI, highlighting the need for strong privacy safeguards. 

• GDPR Compliance: The General Data Protection Regulation (GDPR) imposes strict guidelines on data handling, 
including transparency and consent for data collection. Businesses using AI must ensure compliance to avoid legal 
penalties and maintain consumer trust. Failure to comply with GDPR can result in fines up to ₹1.8 billion or 4% of 
global turnover. 

• Algorithmic Bias: Machine learning models can inadvertently perpetuate biases present in the data they are 
trained on. For example, AI models used in hiring or credit scoring have been found to favour certain demographic 
groups over others. To mitigate this, diverse data sets and bias detection tools are essential to ensure fairness and 
prevent discriminatory practices. 

• Lack of Transparency: Many machine learning models, especially deep learning models, are often referred to as 
"black boxes" due to their complexity and lack of interpretability. This can make it difficult to understand how 
decisions are made. The Explainable AI (XAI) framework is being developed to address this, ensuring that 
businesses and consumers can understand how AI systems arrive at their conclusions. 

• Trust: Building and maintaining consumer trust is crucial. 79% of consumers express greater trust in companies 
that openly disclose their AI and data practices. Adopting ethical AI practices and being transparent about data 
usage can strengthen this trust and reduce skepticism. 

 

Practical Challenges 

While AI and ML hold immense potential, integrating these technologies into existing marketing systems presents 
several challenges: 
• Access to High-Quality Training Data: AI models require large, high-quality datasets to function effectively. 

However, obtaining clean, relevant, and unbiased data can be challenging, as businesses must deal with data silos, 
incomplete datasets, and privacy regulations. Studies have shown that 70% of AI projects fail due to poor-quality 
data, making it a critical hurdle for successful AI adoption. 

• Skilled Personnel: Implementing AI and ML tools requires expertise in data science, machine learning, and 
software engineering. According to a recent survey, 65% of companies report a shortage of skilled AI talent. To 
address this, businesses must invest in training programs or hire specialized personnel to build and maintain AI-

driven systems. 
• "Black-Box" Nature of ML Models: Many machine learning models, especially deep learning, are complex and 

difficult to interpret. This lack of transparency can be problematic in industries like healthcare or finance, where 
decisions need to be explainable. A report by McKinsey found that 40% of companies struggle to trust their AI 
models due to this opacity. 

• Integration with Existing Systems: Integrating AI tools with legacy marketing systems can be technically and 
logistically challenging. For instance, aligning AI-driven customer segmentation with CRM systems or 
synchronizing real-time analytics with marketing platforms requires seamless communication across different 
technologies. Companies must prioritize cross-functional collaboration and invest in tools that enable smoother 
integration. 

• Adoption of Explainable AI: One solution to the “black-box” issue is the adoption of Explainable AI (XAI) 
models, which provide insights into how AI systems make decisions. Research has shown that 60% of companies 
using explainable AI reported improved trust and understanding of their AI systems, which in turn improved 
adoption rates and user satisfaction. 

 

By addressing these challenges, businesses can ensure a smoother integration of AI and ML into their marketing efforts, 
ultimately enhancing their effectiveness and efficiency. 
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VI. CONCLUSION AND FUTURE WORK 

 

AI and ML are revolutionizing social media marketing, enabling highly personalized and data-driven campaigns that 
boost engagement and efficiency as shown in the Fig 3. Studies show that AI-powered personalization increases 
conversion rates by 20-30%, while real-time analytics improve ROI by 25%. Predictive models achieving 85% 
accuracy further empower businesses to allocate resources effectively. 
 

Furthermore, advanced tools like sentiment analysis and clustering algorithms allow marketers to delve deeper into 
customer behaviour. For instance, sentiment analysis can identify user emotions with up to 92% accuracy, while 
clustering algorithms improve audience segmentation by 40%, enabling hyper-targeted advertising. These insights help 
craft tailored campaigns that resonate with specific demographics, significantly enhancing user engagement and brand 
loyalty. 
 

Despite their potential, challenges such as data privacy and the need for transparent AI models remain. Addressing 
these issues is critical, as companies perceived as ethical enjoy 17% higher customer loyalty. 
 

Future research should focus on developing explainable AI, ensuring algorithmic fairness, and exploring opportunities 
in emerging trends like the metaverse. Businesses adopting AI-powered frameworks will be well-positioned to navigate 
the digital marketplace, delivering superior customer experiences and achieving sustained growth. 
 

 

 

 

 

 

 

 

 

 

 

 

            
 

 

Fig 3: AI  in Social Media Market Size 2023 to 2034 

 

REFERENCES 

 

1. Dwivedi, Y. K., et al. (2021). Setting the future of digital and social media marketing research. International 
Journal of Information Management. 

2. Hasan, N., et al. (2022). Machine learning-based strategies for social media marketing. Journal of Big Data. 
3. Pejić Bach, M., et al. (2019). Text mining for big data analysis in financial sectors. Sustainability. 
4. Mustak, M., et al. (2021). Artificial intelligence in marketing: Research agenda. Journal of Business Research. 
5. Nair, K., & Gupta, R. (2021). AI applications in digital marketing. World Journal of Entrepreneurship. 
6. Kiran Chaudhary, Mohammad Naquibur Rahman, et al. (2024). Analyzing strategies for the digital age marketing. 

Artificial Intelligence and Mathematical Modelling-Based Techniques to Improve Social Media Marketing 

7. Wang, H., & Zhang, W. (2023). Applications of AI.Special Issue on Applications of Artificial Intelligence on Social 
Media. 

8. Ziakis, C., & Vlachopoulou, M. (2023). AI to enhance digital marketing.Artificial Intelligence in Digital 
Marketing: Insights from a Comprehensive Review.  

9. Zhang, J., et al. (2023). Journal of Marketing Analytics.Reinforcement Learning for Optimizing Ad Placements on 
Social Media.  

10. Alothali, E., et al. (2023). Big Data Research. Graph Neural Networks for Enhanced Bot Detection on Social 
Platforms.  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   8.379 

 

 

 

 

 

 

     


