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Abstract - Social media has become one of the most
powerful platforms for digital marketing, enabling
businesses to connect with customers, promote products,
and build brand awareness. However, managing multiple
social media platforms, creating engaging content,
analyzing audience behavior, and evaluating campaign
performance manually can be time-consuming and
inefficient. To address these challenges, this research
proposes an Al Marketing Agent with Social Media
Analytics, an intelligent marketing platform that
integrates Artificial Intelligence, Data Analytics, and
Predictive Analytics to automate social media marketing
activities.

The proposed system provides secure user authentication,
Al-powered content generation, caption generation,
hashtag recommendation, and automated reply generation
to simplify content creation. It also performs sentiment
analysis, audience engagement analysis, competitor
analysis, and trend detection to provide valuable insights
into social media performance. Furthermore, the system
predicts engagement levels, estimates post performance,
and recommends the best time to publish content for

maximum audience reach.

A professional web dashboard was developed using
Python, Streamlit, SQLite, Pandas, Matplotlib, and
TextBlob, allowing users to visualize marketing metrics
and generate automated marketing reports. The system
also incorporates advanced Al capabilities such as
Influencer Recommendation, Viral Content Prediction,
Social Media Trend Forecasting, Al Marketing Strategy
Generation, and Customer Segmentation to support
intelligent business decision-making.

Experimental evaluation using a sample social media

dataset demonstrated that the proposed platform
effectively automates marketing workflows, improves

content planning, enhances audience engagement analysis,

and assists businesses in making data-driven marketing
decisions. The proposed Al Marketing Agent serves as a
scalable and user-friendly solution for modern digital
marketing applications.

Keywords: Artificial Intelligence, Social Media
Analytics, Digital Marketing, Predictive Analytics,
Sentiment Analysis, Content Generation, Streamlit,
SQLite, Marketing Dashboard, Engagement Prediction,

Machine Learning.

1. INTRODUCTION

The rapid growth of Artificial Intelligence (AI) and
Data Analytics has significantly transformed the field of
digital marketing. Social media platforms such as
Instagram, Facebook, LinkedIn, and X (formerly Twitter)
have become essential communication channels for
businesses to promote products, engage with customers,
and strengthen their brand presence. As the number of
social media users continues to increase, organizations
generate enormous volumes of marketing data, including
likes, comments, shares, audience
interactions, and

impressions,

campaign performance metrics.
Manually managing and analyzing this data is time-
consuming, inefficient, and often fails to provide timely

insights for effective decision-making.

Modern businesses require intelligent systems capable
of automating content creation, analyzing audience
behavior, identifying marketing trends, and predicting
campaign performance. Artificial Intelligence provides an
effective solution by combining Natural Language
Processing (NLP), Machine
Learning, and Data Visualization to support smarter
marketing decisions. Al-powered marketing systems can

Predictive  Analytics,

generate engaging content, recommend relevant hashtags,
analyze customer sentiment, forecast engagement levels,
and provide actionable recommendations based on real-
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time data. activities and improve business decision-making.

The proposed Al Marketing Agent with Social
Media Analytics is an intelligent marketing platform
designed to automate and optimize social media marketing
activities. The system integrates secure user authentication
with Al-driven features such as content generation,
caption generation, hashtag recommendation, automated
reply generation, sentiment analysis, audience engagement
analysis, competitor analysis, trend detection, engagement
prediction, post performance prediction, and best time-to-
post recommendation. A professional web dashboard
enables users to visualize marketing metrics and generate
automated reports for informed business decision-making.

The system has been developed using Python,
Streamlit, SQLite, Pandas, Matplotlib, and TextBlob,
providing a user-friendly and scalable platform for
marketers, small businesses, and content creators. In
addition to its core analytics capabilities, the platform
incorporates advanced Al features such as Influencer
Recommendation, Viral Content Prediction, Social Media
Trend Forecasting, Al Marketing Strategy Generation, and
Customer Segmentation. These capabilities assist users in
improving marketing effectiveness, maximizing audience
engagement, and developing data-driven marketing
strategies.

The proposed framework demonstrates how Artificial
Intelligence can simplify social media management by
automating repetitive marketing tasks while providing
valuable analytical insights. By integrating Al-powered
content creation, predictive analytics, and interactive
dashboards into a single platform, the Al Marketing Agent
serves as an intelligent decision-support system that
enhances digital marketing performance and supports
modern business growth.

2. LITERATURE REVIEW

Social media marketing has become one of the most
important components of digital business strategies.
Organizations increasingly rely on social media platforms
to promote products, engage customers, and strengthen
brand awareness. However, the rapid growth of user-
generated content and marketing data has made manual
content management and performance analysis both time-
consuming and inefficient. Consequently, researchers
have explored the use of Artificial Intelligence (Al),
Machine Learning (ML), Natural Language Processing
(NLP), and Predictive Analytics to automate marketing

Several existing studies have focused on Al-powered
content generation and recommendation systems that
assist marketers in creating attractive posts, captions, and
hashtags for different social media platforms. Natural
Language Processing techniques have been widely
adopted to generate meaningful text, understand user
intent, and improve customer communication. These
intelligent systems reduce manual effort while increasing
the quality and consistency of digital marketing content.

Sentiment Analysis has emerged as another important
research area in social media analytics. Researchers have
developed various techniques using TextBlob, VADER,
Naive Bayes, Support Vector Machines (SVM), and Deep
Learning models to classify customer opinions as positive,
negative, or neutral. Such analysis enables organizations
to monitor customer satisfaction, identify public
perception of products, and respond quickly to customer

feedback.

Audience engagement prediction has also received
considerable attention in recent years. Existing studies
utilize historical engagement metrics such as likes,
comments, shares, impressions, and follower growth to
estimate the future performance of social media posts.
Machine Learning algorithms including Decision Trees,
Random Forest, Logistic Regression, and Linear
Regression have been successfully applied to predict
engagement levels and assist marketers in optimizing
campaign strategies.

Researchers have further investigated trend detection
and competitor analysis to identify emerging marketing
opportunities. By analyzing trending hashtags, popular
content categories, and competitor performance, Al
systems help businesses understand changing customer
interests and adapt their marketing campaigns accordingly.
These intelligent analytical techniques enable
organizations to make proactive marketing decisions
rather than relying solely on historical reports.

Although numerous studies address individual aspects

such as content generation, sentiment analysis,
engagement prediction, or dashboard visualization, only a
limited number of systems integrate all these
functionalities into a unified marketing platform. Most
existing solutions focus on a single analytical component
and provide limited support for automated marketing

workflows and intelligent decision-making.
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The proposed Al Marketing Agent with Social
Media Analytics addresses these limitations by
combining secure user authentication, Al-powered content
generation, caption generation, hashtag recommendation,
automated reply generation, sentiment analysis, audience
engagement analysis, competitor analysis, trend detection,
engagement prediction, post performance prediction,
marketing report generation, and an interactive web
dashboard within a single intelligent platform.
Furthermore, the integration of advanced Al features such
as Influencer Recommendation, Viral Content Prediction,
Social Media Trend Forecasting, AI Marketing Strategy
Generation, and Customer Segmentation enhances the
practical usefulness of the system for businesses,
marketers, and content creators.

3. PROBLEM STATEMENT

Social media has become one of the primary platforms
for businesses to communicate with customers, promote
products, and increase brand visibility. Every day,
organizations publish large volumes of marketing content
across multiple platforms such as Instagram, Facebook,
LinkedIn, and X (formerly Twitter). Along with this
content, businesses receive significant amounts of user
interaction data, including likes, comments, shares,
follower growth, and customer feedback. Managing and
analyzing this information manually is time-consuming,
inefficient, and often results in delayed decision-making.

Traditional social media marketing methods mainly
rely on manual content creation, basic performance
tracking, and periodic analysis. These approaches often
fail to identify audience behavior, emerging trends,
customer sentiment, and campaign performance in real
time. As a result, businesses may miss opportunities to
improve engagement, optimize marketing strategies, and
maximize return on investment (ROI).

Another major challenge is the absence of a unified
platform that combines Al-powered content generation,
audience analytics, predictive analysis, and automated
reporting. Existing marketing tools generally focus on
individual functionalities such as scheduling posts,
generating reports, or monitoring engagement, requiring
users to switch between multiple applications. This
increases operational complexity and reduces overall
productivity.

Therefore, there is a need for an intelligent and

integrated marketing system that can automate content
creation, analyze customer sentiment, evaluate audience
engagement, detect social media trends, predict post
performance, and generate meaningful marketing insights
through a single user-friendly platform.

The proposed AI Marketing Agent with Social
Media Analytics addresses these challenges by
integrating Artificial Intelligence, Predictive Analytics,
and Data Visualization into one comprehensive platform.
The system provides Al-powered content generation,
sentiment analysis, engagement prediction, competitor
analysis, trend detection, marketing report generation, and
an interactive web dashboard to support intelligent, data-
driven marketing decisions for businesses, marketers, and
content creators.

4. OBJECTIVES

The primary objective of the proposed AI Marketing
Agent with Social Media Analytics is to develop an
intelligent platform that automates social media marketing
activities using Artificial Intelligence, Data Analytics, and
Predictive Analytics. The system is designed to assist
businesses, marketers, and content creators in making
while

data-driven decisions improving marketing

efficiency and audience engagement.
The specific objectives of the proposed system are:

1. To develop a secure user authentication system
that provides user registration, login, logout, and
personalized dashboard functionality for multiple
users.

2. To generate Al-powered marketing content,
including social media posts, captions, hashtags,
and automated customer replies for different
platforms.

3. To perform sentiment analysis on customer
comments and reviews in order to identify
positive, negative, and neutral opinions about
products and services.

4. To analyze audience engagement and
competitor performance using social media
metrics such as likes, comments, shares, and
follower interactions.

5. To detect trending content and predict post
performance by analyzing historical engagement
data and forecasting future marketing outcomes.

© 2026, IJSREM | https://ijsrem.com

DOI: 10.55041/IJSREM65646 |

Page 3


https://ijsrem.com/

j.-t' “ARe
¢ TISREM 3

fa) Volume: 10 Issue: 06 | Jun - 2026

ey International Journal of Scientific Research in Engineering and Management (I[JSREM)
SJIF Rating: 8.659

ISSN: 2582-3930

6. To recommend the best time to publish social
media posts for maximizing audience reach and
engagement across different platforms.

7. To generate professional marketing reports
and interactive analytics dashboards that
visualize campaign performance and support
business decision-making.

8. To integrate advanced Artificial Intelligence
features, including Influencer Recommendation,
Viral Content Prediction, Social Media Trend
Forecasting, Al Marketing Strategy Generation,
and Customer Segmentation.

9. To provide a scalable and user-friendly web-
based application developed using Python,
Streamlit, SQLite, and Data Analytics libraries
that simplifies digital marketing operations.

10. To improve marketing productivity and
support data-driven decision-making by
combining Artificial Intelligence, Social Media
Analytics, and Dashboard Visualization within a
single integrated platform.

5. PROPOSED SYSTEM

The proposed Al Marketing Agent with Social
Media Analytics is an intelligent web-based platform
designed to automate and optimize social media marketing
activities using Artificial Intelligence, Natural Language
Processing (NLP), Data Analytics,
Analytics. The system provides marketers, businesses, and
content creators with a unified platform for content

and Predictive

creation, audience analysis, engagement prediction, and
marketing performance evaluation.

Initially, users create an account through the secure
User Authentication Module, which provides user
registration, login, logout, and personalized dashboards.
Passwords are securely stored using encryption techniques
in an SQLite database, ensuring data privacy and secure
access for multiple users.

After successful authentication, users can access
various Al-powered marketing tools. The AI Content
Generation Module automatically generates professional
social media posts, captions, hashtags, and customer
replies based on the selected topic or product. This reduces

manual effort and helps users create engaging content
suitable for platforms such as Instagram, Facebook,
LinkedIn, and X (formerly Twitter).

The system then performs Social Media Analytics by
analyzing marketing data including likes, comments,
shares, followers, and customer reviews. Using TextBlob-
based Natural Language Processing, the Sentiment
Analysis module classifies customer opinions as Positive,
Negative, or Neutral, allowing businesses to better
understand customer satisfaction and public perception.

The proposed platform also incorporates an Audience
Engagement Analysis Module, which evaluates audience
interaction across different platforms, identifies top-
performing posts, performs competitor analysis, and
detects trending content. These insights help marketers
understand customer preferences and optimize future
marketing campaigns.

To support intelligent decision-making, the
Prediction Engine estimates expected engagement levels,
predicts post performance, and recommends the best time
to publish content for maximum audience reach. These
predictive capabilities enable businesses to improve
campaign effectiveness and maximize marketing return on
investment (ROI).

The system further includes a Professional Web
Dashboard developed using Streamlit. The dashboard
presents interactive visualizations, performance metrics,
Al-generated recommendations, and automated marketing
reports. Users can easily monitor campaign performance
through charts, graphs, and summary reports without
requiring advanced technical knowledge.

In addition to the core modules, the proposed
framework supports several advanced Al capabilities,
including Influencer Recommendation, Viral Content
Prediction, Social Media Trend Forecasting, Al
Marketing Strategy Generation, and Customer
Segmentation. These features provide intelligent business
recommendations that assist organizations in developing
more effective digital marketing strategies.

Overall, the proposed Al Marketing Agent integrates
user authentication, Al-powered content generation, social
media analytics, predictive modeling, reporting, and
dashboard visualization into a single intelligent platform.
The system improves marketing efficiency, enhances
audience engagement, reduces manual workload, and

© 2026, IJSREM | https://ijsrem.com

DOI: 10.55041/IJSREM65646 |

Page 4


https://ijsrem.com/

_-f.' \z;*‘
‘JIJSREN}'
@" International Journal of Scientific Research in Engineering and Management (IJSREM)

fa) Volume: 10 Issue: 06 | Jun - 2026

SJIF Rating: 8.659

ISSN: 2582-3930

supports data-driven decision-making for modern digital
marketing applications.

6. SYSTEM ARCHITECTURE

6. SYSTEM ARCHITECTURE

Al Marketing Agent with Socdal Media Anslytics

Fig. 1. System Architecture of AI Marketing Agent
with Social Media Analytics

7. METHODOLOGY

The proposed Al Marketing Agent with Social
Media Analytics follows a systematic methodology that
integrates Artificial Intelligence, Data Analytics, Natural
Language Processing (NLP), and Predictive Analytics to
automate social media marketing tasks. The complete
workflow of the proposed system consists of the following
stages:

Step 1: User Authentication

The process begins with secure user registration and
login. User credentials are encrypted and stored in an
SQLite database. After successful authentication, users are
redirected to a personalized dashboard.

Step 2: Social Media Data Collection

The system collects marketing data such as platform
name, post details, likes, comments, shares, followers, and
customer reviews from the social media dataset (CSV file).
This data serves as the input for analytics and prediction.

Step 3: Data Preprocessing

The collected data is cleaned and prepared for

analysis. Missing values, duplicate records, and

inconsistent data are handled to improve data quality and
ensure accurate analytical results.

Step 4: AI Content Generation

Artificial Intelligence is used to generate marketing
content, captions, hashtags, and automated customer
replies based on the selected product or topic. This reduces
manual effort and improves content quality.

Step 5: Social Media Analytics
The system performs multiple analytical operations,

including:
Sentiment Analysis

Audience Engagement Analysis
Competitor Analysis

e Trend Detection

These analyses help identify customer opinions,
popular content, and platform performance.

Step 6: Prediction & Recommendation

Using engagement metrics such as likes, comments,
and shares, the system predicts:

e Expected Engagement

e Post Performance

e Best Time to Publish Content

These predictions assist marketers in improving
campaign effectiveness and maximizing audience reach.

Step 7: Dashboard Visualization & Reporting

Finally, all processed data, Al-generated insights,
predictions, and marketing reports are displayed through a
professional Streamlit web dashboard. Interactive charts,
analytics, KPIs, and automated reports help users monitor
campaign performance and make data-driven marketing
decisions.
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Fig. 2. Methodology Flow of AI Marketing Agent with
Social Media Analytics

This methodology provides a structured workflow for
automating digital marketing processes while integrating
Artificial Intelligence, Predictive Analytics, and Social
Media Analytics into a single intelligent platform.

8. DATASET DESCRIPTION

The proposed Al Marketing Agent with Social
Media Analytics utilizes a structured social media dataset
to analyze user engagement, evaluate marketing
performance, and generate Al-driven insights. The dataset
is stored in CSV (Comma Separated Values) format and
is processed using the Pandas library for data analysis and

visualization.

The dataset contains information related to social
media posts published on different platforms, including
Instagram, Facebook, LinkedIn, and X (formerly
Twitter). Each record represents the performance of an
individual marketing post based on audience interaction
and engagement metrics.

Table 1. Dataset Attributes

Attribute H Description |
Platform Name of the social media platform
(Instagram, Facebook, LinkedIn, X)
Post Title or description of the published social
media post
‘ Likes HTotal number of likes received by the post|

| Comments HTotal number of comments received |

| Shares HNumber of times the post was shared |

‘ Followers HTotal followers of the respective account |

|EngagementHCalculated as Likes + Comments + Shares|

Table 2. Sample Social Media Dataset

Platform Likes Comments Shares

Instagram 450 65 30

Facebook 320 40 20

LinkedIn 280 25 15
Purpose of the Dataset

The dataset is used for the following analytical tasks:
e Al Content Performance Analysis
e Audience Engagement Analysis
e Sentiment Analysis
e Competitor Analysis
e Trend Detection
e Engagement Prediction
e Post Performance Prediction
e Best Time to Post Recommendation
e  Marketing Dashboard Visualization
o Al Marketing Report Generation

The dataset 1is preprocessed by removing
inconsistencies, handling missing values (if any), and
calculating engagement metrics before being used by the
analytics and prediction modules. This structured dataset
enables the system to generate meaningful insights,
improve marketing strategies, and support intelligent
decision-making for businesses and digital marketers.
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9. AI-BASED ANALYTICS ENGINE

The proposed Al Marketing Agent utilizes an Al-
based analytics engine to analyze social media data and
generate intelligent marketing insights. The engine
processes engagement metrics such as likes, comments,
shares, followers, and customer reviews to evaluate
campaign performance.

The system employs TextBlob for sentiment analysis,
which classifies customer feedback into Positive,
Negative, or Neutral categories using Natural Language
Processing (NLP). It also performs audience engagement
analysis, competitor analysis, trend detection, and

engagement prediction based on historical marketing data.

The Al-based analytics engine was selected because of
the following advantages:

e Accurate sentiment analysis using NLP.

o Fast processing of social media datasets.

¢ Intelligent engagement and performance analysis.

e Supports marketing decision-making.

e FEasy integration with Python, Pandas, Streamlit,
and SQLite.

e Scalable for
enhancements.

future  Machine Learning

10. FUTURE SCOPE

¢ Google Authentication

o Instagram API Integration

e Facebook API Integration

e LinkedIn API Integration

e X API Integration

e Mobile Application

e Cloud Deployment

e Deep Learning Based Recommendation Engine

11. CONCLUSION

The proposed Al Marketing Agent with Social
Media Analytics successfully demonstrates how
Artificial Intelligence, Natural Language Processing
(NLP), Data Analytics, and Predictive Analytics can be
integrated into a single intelligent platform for social
media marketing. The system automates essential
marketing activities, including user authentication, Al-
based content generation, caption generation, hashtag
recommendation, automated reply generation, sentiment
analysis,

audience engagement analysis, competitor

analysis, trend detection, engagement prediction, and

marketing report generation.

The developed web-based dashboard provides an
interactive and user-friendly interface for visualizing
marketing performance, analyzing campaign
effectiveness, and generating Al-driven insights. By
automating repetitive marketing tasks and presenting
meaningful analytics, the system reduces manual effort,
improves marketing efficiency, and supports data-driven
decision-making.

Furthermore, the proposed framework is scalable and
can be enhanced with real-time social media API
integration, Google Authentication, advanced Machine
Learning models, mobile application support, and cloud
deployment. Overall, the Al Marketing Agent offers a
modern, intelligent, and efficient solution for businesses,
marketers, and content creators seeking to optimize their
digital marketing strategies through Artificial Intelligence
and Social Media Analytics.
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