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Abstract: This study examines how AI and ML drive business growth on Instagram, particularly for SMEs. AI-powered 

algorithms optimize marketing, enhance user targeting, personalize content, and improve engagement, conversions, and ROI. 

We analyse Collaborative Filtering, Content-Based Filtering, and Neural Networks through real-time experiments and 

performance metrics. Results confirm their effectiveness in scaling business operations. 
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I. INTRODUCTION 

In today’s digital era, social media platforms have become essential marketing tools for businesses to connect with consumers, build 

brand awareness, and drive sales. Among these platforms, Instagram stands out as one of the most influential due to its highly visual 

nature, expansive user base, and sophisticated algorithm-driven feed. With over a billion active users worldwide, Instagram provides 

businesses with unparalleled opportunities to engage with potential customers through organic content, paid advertising, influencer 

collaborations, and interactive features such as Stories and Reels. However, as competition intensifies, businesses must adopt data-

driven strategies to effectively reach and retain their target audience.AI and ML's role in Instagram marketing and their impact on 

business growth. Future research should focus on refining AI models to improve real-time adaptability, automate content creation, 

and enhance customer segmentation strategies. [1],[2] ,[3] [4],[5], [6]As we all know, the world is in a transmission phase; it is 

moving from manual to digital. Things are changing rapidly and so are the features of technology. AI has become the buzzword 

among the tech savvy. The term artificial intelligence was first used by American computer scientist John McCarthy in 1956. The 

US Department of Defense took interest in AI research to train computers for basic human reasoning long before Cortana, Siri, and 

Alexa came into existence. AI works by combining a huge amount of data with fast, iterative processing and smart algorithms.[37] 

Artificial Intelligence (AI) and Machine Learning (ML) are transforming digital marketing by enabling businesses to analyze vast 

amounts of data, extract meaningful insights, and optimize marketing efforts in real time. AI-driven tools allow brands to predict 

customer behaviour, personalize content recommendations, and automate marketing processes, resulting in improved efficiency and 

higher engagement rates. Algorithms such as Collaborative Filtering, Content-Based Filtering, and Neural Networks play a crucial 

role in refining targeting strategies, ensuring that marketing campaigns resonate with the right audience.[7] , [8] [9],[10]Artificial 

Intelligence (AI) and Machine Learning (ML) are interconnected fields, often visualized to illustrate their relationship. A common 

representation is a Venn diagram where AI encompasses ML, indicating that ML is a subset of AI. This means all machine learning 

initiatives fall under the umbrella of artificial intelligence, but not all AI systems utilize machine learning. 

 
(Fig.1 – Hierarchy of AI) 
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1) Artificial Intelligence (AI): refers to the broader concept of machines or systems designed to perform tasks that typically require 

human intelligence. These tasks include reasoning, problem-solving, understanding language, and perception. AI encompasses 

a wide range of technologies and approaches aimed at creating intelligent behavior in machines. 

2) Machine Learning (ML):is a subset of AI that focuses on the development of algorithms and statistical models enabling 

computers to learn from and make decisions based on data.[11] Instead of being explicitly programmed for specific tasks, ML 

systems analyze patterns in data to improve their performance over time. This learning process allows them to adapt to new 

situations and make predictions or decisions without human intervention [12], [13] 

3) AI Tools for Instagram Growth : Several AI-powered tools assist businesses in enhancing their Instagram marketing strategies. 

These tools include Chatbots for automated customer interactions.[14] , Image Recognition AI for analyzing content 

performance.[15], Predictive Analytics to forecast user engagement, Automated Ad Bidding Systems for cost-efficient 

advertising.[16] 

4) Real-World Case Studies : Several brands have leveraged AI to achieve exponential growth on Instagram. For instance, Nike 

uses AI-powered analytics to understand user behavior and tailor its Instagram ads accordingly, significantly improving 

conversion rates. Similarly, Sephora employs AI chatbots and personalized recommendations to enhance customer engagement 

and boost sales. Startups like Glossier and Gymshark have successfully built global brands through AI-driven content strategies, 

influencer collaborations, and data-driven marketing campaigns.[17] These examples demonstrate how AI and ML can create 

competitive advantages in Instagram marketing.[18] [19] [20], [21] 

 

AI encompasses a wide range of technologies that enable machines to perform tasks that typically require human intelligence, such 

as reasoning, problem-solving, understanding language, and perception. Machine Learning, a subset of AI, focuses on developing 

algorithms that allow computers to learn from data and make decisions without human intervention. These technologies are 

particularly useful in Instagram marketing, where vast amounts of user data can be analyzed to refine targeting strategies and 

enhance content relevance. 

 

II. METHODOLOGY 

A. Data Collection 

Data was collected from several SME Instagram marketing campaigns that utilized both traditional methods (basic demographic 

targeting) and AI-driven methods (using ML algorithms).[22] The collected metrics include: Engagement Rate: The rate at which 

users engage with posts (likes, comments, shares).  

Conversion Rate: The percentage of users who take a desired action (e.g., making a purchase or signing up).ROI: Return on 

investment for ad campaigns. The performance of campaigns using AI algorithms was compared with campaigns that did not utilize 

AI, measuring the improvements across key metrics. 

 

B. Algorithms Implemented 

1) Collaborative Filtering (CF): Collaborative Filtering is an algorithm used to recommend products based on the behaviors and 

preferences of similar users. enhances user engagement by analyzing preferences and suggesting content aligned with user 

interests. In the context of Instagram marketing, implementing CF can significantly boost engagement rates 

a) User Interaction History: The system collects data on items the user has engaged with, such as liked posts or viewed content. 

b) Feature Extraction: Attributes of these items are identified and extracted, focusing on elements like content type, hashtags, 

captions, or visual features. 

c) Profile Creation: A user profile is developed, summarizing the user's preferences based on the extracted features. Item 

Database : A repository of all available items, each tagged with its respective features. 

d) Feature Matching: The system compares the user's profile against the item database to find items with matching or similar 

attributes. 

e) Recommendation Generation: Items that closely align with the user's profile are recommended, increasing the likelihood of user 

engagement. 
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(Fig.2 - Types of Collaborative Filtering in Recommender Systems) 

 

2) Content-Based Filtering (CBF): This method analyzes the content of the posts that a user has engaged with previously and 

recommends similar items based on attributes such as tags, descriptions, and image features. 

a) Data Collection: Gather data on each content piece's attributes, such as hashtags, captions, image features, and user engagement 

metrics. 

b) Feature Extraction: Analyze the collected data to identify key features that define each content piece. This may   involve 

natural language processing for text analysis and computer   vision techniques for image analysis. 

c) Profile Building: Develop user profiles based on their interaction history, summarizing preferences for specific content 

attributes. 

d) Similarity Calculation: Compute the similarity between content pieces using      techniques like cosine similarity or Euclidean 

distance, based on their feature vectors. 

e) Recommendation Generation: Recommend new content to users that closely matches  the attributes of content they have 

previously engaged with. 

 
(Fig.3- Content-Based Recommendation System Workflow) 
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3) Neural Networks (NN): Neural Networks are deep learning models used for pattern recognition and predictive analysis. Neural 

networks, a subset of AI, mimic the human brain’s ability to recognize patterns, learn from data, and make intelligent 

predictions. These systems enhance Instagram marketing by personalizing content, analyzing user behavior, and recommending 

relevant posts and advertisements. They also improve image and video recognition, allowing businesses to create visually 

appealing and targeted content. Additionally, neural networks optimize ad targeting by predicting which advertisements will 

perform best for specific audience segments, increasing conversion rates. They also facilitate sentiment analysis by evaluating 

user comments and captions, helping businesses understand audience perception and refine their strategies accordingly. By 

integrating AI and ML, particularly neural networks, into Instagram marketing, businesses can create more effective, data-

driven campaigns that enhance user engagement, improve ad performance, and drive business growth. This paper examines the 

impact of these technologies through real-time experiments and data analysis, providing insights into how AI-driven strategies 

can revolutionize Instagram marketing. 

a) Input Layer: User data and content attributes are fed into the network. 

b) Hidden Layers: The model processes information using pattern recognition techniques. 

c) Output Layer: The system predicts and recommends personalized content. 

d) Continuous Learning: The network refines its predictions over time based on new data. 

 

C. Ai/Ml Implication in Ecommerce  

Artificial Intelligence (AI) and Machine Learning (ML) have significantly transformed the e-commerce landscape, enhancing 

various aspects of the industry to improve efficiency, personalization, and customer satisfaction. Key applications include: 

1) Recommender Systems: AI-driven recommender systems analyze user behavior and preferences to suggest products, enhancing 

the shopping experience and increasing sales. Techniques such as session-based recommendations utilize interactions within a 

user session to generate real-time suggestions, especially when historical data is limited. These systems employ models like 

recurrent neural networks and transformers to predict user interests. 

2) Inventory Management and Logistics : ML algorithms optimize inventory levels by predicting product demand, reducing 

overstock situations, and minimizing shortages. Companies like Amazon have invested in AI-powered robotics to streamline 

warehouse operations. For instance, Amazon's development of robots capable of selecting and handling items has enhanced 

order fulfillment efficiency, potentially saving billions annually 

3) Dynamic Pricing : AI models adjust product prices in real-time based on factors such as demand fluctuations, competitor 

pricing, and customer behavior. This dynamic pricing strategy ensures competitiveness and maximizes revenue by aligning 

prices with market conditions. 

4) Customer Service : AI-powered chatbots and virtual assistants provide instant customer support, handling inquiries, processing 

orders, and resolving issues without human intervention. This leads to improved customer satisfaction and operational 

efficiency. 

5) Fraud Detection : ML algorithms analyze transaction patterns to detect and prevent fraudulent activities. By identifying 

anomalies and potential threats, these systems enhance security and build customer trust. 

6) Personalized Marketing : AI enables the creation of tailored marketing campaigns by analyzing customer data to deliver 

personalized recommendations, emails, and advertisements. This targeted approach increases engagement and conversion rates. 

 

sr no 

AI Marketing  

       

   Non-AI Marketing 

1 Creates its own algorithm and lays down a path to 

advanced marketing. 

 Built on an algorithm, a human coded set of instructions 

that tell a machine what to do. 

2 AI can read and write natural language It cannot read natural language; traditional social media 
tools help in creating content for social media. 
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3  Automated decision making. Marketing teams take the decision 

4  One-to-one approach.  One-to-many approach 

5  Programmatic demand-side It cannot read natural 

language; traditional social media tools help in 

creating content for social media. Marketing teams 

take the decision. One-to-many approach. 

platforms can use hundreds of targeting signals to 
individualize the advertisement, and even the 

target, according to lifestyle or behaviour, when 

integrated with customer data platforms. 

Manual advertising campaigns (even those performed with 

professional tools) take into account three or four targets: 

the keyword, time of day, and location. 

                                       (Table.1  Key Differences between AI Marketing and Non-AI Marketing.)[37] 

III. GAPS AND CHALLENGES 

A. Data Privacy and Ethical Considerations 

The collection of user data for AI-driven marketing raises privacy concerns. Compliance with data protection regulations such as 

GDPR is critical, and businesses must ensure that they collect, store, and use customer data ethically and responsibly. [23] 

 

B. High Implementation Costs 

The use of advanced AI algorithms requires investment in specialized software, cloud infrastructure, and skilled personnel. For 

many SMEs, this can represent a significant financial burden, especially when compared to traditional marketing methods. 

 

C. Algorithm Complexity 

AI models, such as Neural Networks and Collaborative Filtering, can be complex to implement and require fine-tuning to ensure 

optimal performance. SMEs may face difficulties in understanding and applying these technologies without specialized AI teams. 

[24] [25], [26] 

 

D. Maintaining Personalization in Automated Marketing , [27] 

While automation saves time and increases efficiency, it may lack the personalized touch that human interaction provides. It’s 

essential for businesses to strike a balance between automation and maintaining strong customer relationships. 

IV. RESULTS AND ANALYSIS 

The experiment consisted of two phases: 

1) Pre-AI Phase: This phase involved Instagram campaigns without the use of AI or ML, relying on manual demographic and 

interest-based targeting. 

2) Post-AI Phase: This phase involved the same campaigns, but AI and ML algorithms were implemented to personalize targeting, 

predict user behavior, and automate ad content optimization. 

 

A. Collaborative Filtering (CF) Algorithm Results 

Pre-AI Engagement Rate: 18% • Post-AI Engagement Rate with CF: 40%.[28] [29],[30] 

 

B. Content-Based Filtering (CBF) Algorithm Results 

Pre-AI Conversion Rate: 6% • Post-AI Conversion Rate with CBF: 15% 

 

C. Neural Networks (NN) Algorithm Results 

Pre-AI ROI: 10% • Post-AI ROI with NN: 35%. 

 

D. Real-Time Experiment: E-Commerce Fashion Brand [31], [32] 

An e-commerce fashion brand used all three algorithms over two months. Results: • Pre-AI: Engagement Rate = 22%, Conversion 

Rate = 7%, ROI = 12% • Post-AI: Engagement Rate = 47%, Conversion Rate = 20%, ROI = 40%. 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 

                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 13 Issue III Mar 2025- Available at www.ijraset.com 

     

 
905 © IJRASET: All Rights are Reserved |  SJ Impact Factor 7.538 |  ISRA Journal Impact Factor 7.894 |  

 
(Fig.4 impact of ai/ml on instagram business growth )[41] 

Click-Through Rate increased from 20% to 50%. 

Ad Spend Efficiency improved from 40% to 65%. 

Targeting Accuracy jumped from 50% to 90%. 

Conversion Rate increased from 15% to 45%. 

User Engagement increased from 30% to 75%. 

V. CONCLUSION 

       By integrating AI technologies like Collaborative Filtering into Instagram marketing strategies, businesses can achieve higher 

engagement rates, leading to improved customer retention and business growth. Despite challenges such as implementation costs, 

data privacy concerns, and algorithm complexity, the benefits of using AI and ML far outweigh these issues.Future research should 

focus on further refining AI models to improve their adaptability, particularly in areas such as real-time bidding, automated content 

creation, and advanced customer segmentation.AI and ML are transforming businesses and social media by automating tasks, 

improving decision-making, and personalizing customer experiences. While these technologies drive growth and efficiency, they 

also pose ethical and workforce challenges, urging businesses to adopt them responsibly.The integration of AI and ML in e-

commerce has revolutionized the industry by enhancing personalization, optimizing operations, and improving overall customer 

experiences.AI and ML into Instagram marketing strategies, businesses can enhance their advertising efficiency, create more 

engaging content, and ultimately drive growth on the platform. 
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