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Abstract

Social media's quick rise has made analysing performance a key
part of online outreach plans. Current tools often can't give good
insights because they can't check main numbers and how content
does. Old systems don't give deep looks at how users interact, what
they feel, and what works well. This paper shows the "Social Media
Metrics and Insights Tool with Generative AL" which aims to fix
these problems. By using new Al tech, like machine learning and
generative Al, the tool gives a full analysis. It looks at key numbers
like likes, comments, shares, and views. It makes an overall
"Engagement Score' and gives ideas to make low performing posts
better. The tool also checks how you're doing compared to others,
makes better hashtags and captions, and says when it's best to post
based on past data. The system uses generative Al to come up with
new content ideas and plans keeping people interested. This new tool
not makes social media plans more accurate but also gets more people
involved by giving useful and timely insights. It works well even with
lots of data making it key for businesses and people who want to do
better on social media.

Keywords: Social Media Analytics, Generative Al, Machine
Learning, Sentiment Analysis, Content Optimization

1. INTRODUCTION

The value of social media platforms as a communication
tool, a marketing tool, and as a brand tool has increase
tremendously in the last decade. Today, social media has been
over a platform with billions of users where people and
businesses can reach the audience, advertise and exist online.
Nevertheless, the effectiveness of social media/web is not
maximized by its great popularity since many users and
organizations fail to adequately monitor performance or
engagement. This is an important issue because, unlike other
types of analytics, traditional social media analytics tools
provide only the basics of likes, shares, and comments, while
not considering overall post performance, audience sentiment,

or content optimization strategies.

Furthermore, current platforms usually do not account for
the complexity of present day social media content. They are not
very efficient at evaluating the fluctuating trends in the

communication of social media platforms, the multi-faceted
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interactions between users, and the multiple factors that
determine interest, including timing, hashtags, captions. It will
then be possible to present wrong performance results or even
miss potential opportunities for expanding the business.

To mitigate these challenges, we introduce the “Social
Media Metrics and Insights Tool with Generative AI”, which
incorporates state-of-art Artificial Intelligence leveraging,
Machine and Natural Language Processing. This tool is
designed to present data analyses of popular metrics and present
the user’s metrics against their competitors while providing
recommendations for posts that can be generated through
artificial intelligence to improve performance, increase

outreach, and improve profiles on social media accounts.

An ability to work with large amount of data, as well as an
ability to generate actionable insights, makes it valuable for any
person or business that wants to get most out of social media.

2. FEATURES AND FUNCTIONALITY

The “Social Media Metrics and Insights Tool with
Generative AI” concept aims at providing the broad range of
functionalities that would improve the evaluation of the existing
performance on social media platforms, improve content

approaches, and ultimately, maximize user interactions.

2.1 Post Performance Analysis

The feature gives the user an opportunity to monitor
important engagement metrics like likes, comments, shares and
views in social media posts. It generates an Engagement Score,
which is a single Al-generated number that incorporates all the
key engagement indicators, as well as an easily digestible metric
for post performance. For the post that are not effective it offers
solutions on how it could be made more effective or appropriate
and how the timing should be done with possible change of
target audience.
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2.2 Hashtag and Caption Suggestions

Using Generative Al, this feature suggests hashtags to
enhance the exposure of posts in front of the target audience. It
identifies the most suitable hashtags regarding the user’s
specialty and target audience with the help of a trend analysis
feature. Further, the tool provides the formation of the
captivating caption for the picture, enabling the user create the
attractive and contextually relevant text that is interesting for
followers and will increase the overall activity of the profile.

2.3 Competitor Comparison

Knowing one’s position in relation to his or her competitor
in terms of Social Media performance is very important in
capturing a market share niche. It also lets people monitor their
interaction rates, follower statistics, and posting plans against
that of rivals. The tool includes a comparison report pointing out
weaknesses in performance and recommending how to perform
better than competitors. This analysis makes it easy for users to

excel amid the stiff completion at the right digital platform.

2.4 Posting Time Suggestions

Another important characteristic which speaks about the
successful utilization of SMM is an optimal time for posting.
This feature leverages the past to predict the timing when a
particular post will gain the most interactions. According to the
above analysis, the tool provides the most appropriate times to
post on the various networks so that users share content at the
times their followers are most active. Further, the tool produces
a posting calendar that will enable the scheduling of consistent
and regular posting to avoid incongruity in the number of
followers.

2.5 Content Strategy Generation

For more continuous engagement, it produces the weekly
and monthly content plan that is Al-generated. Some of these
include suggestion on the type of posts that can be made, the
frequency of such posts, and the type of content should covered
to increase user engagement . Further, the system provides new
content ideas related to popular topics, audience engaging
addition
functionalities, such as helping create content that makes the

behaviour, and market trends. In to other
user actively interested in the content generated by the system,
the tool guarantees that users will not be devoid of content to

read or engage with.

These features use both the latest techniques in artificial
intelligence while at the same time offering practical
functionality in order to assist the users in navigating their social
media pages and therefore increase the rate of engagement from
their audience. Since content analysis and performance tracking
are very evident in the tool, it will be beneficial to any person or
business who wants to achieve success in the online world.

3. WORK FLOW DIAGRAM

Data input from social
media platforms

Data processing

Natural Language
processing (NLP) for
captions and comments

Machine learning analysis
of engagement metrics

Generate engagement Provide content

score improvement suggestions

I

Compare with competitors
performance

I

| Analyse best posting times |

I

| Generate content strategy |

4. TECHNOLOGICAL FRAMEWORK

The “Social Media Metrics and Insights Tool with
Generative AI” — combined tools of the social networks

performance, content plans, and users’ interactions.

4.1 Generative Al

In the current tool, generative Al is applied in the generation
of unique and contextually appropriate captions, hashtags, and
content ideas. It provokes user engagement due to the resulting
recommendations based on historical data on social media and
analysis of user behaviour. This helps the users to write
engaging posts with high probably to receive many likes and
comments such as good captions and hashtags relevant to
today’s trends and the target audience.
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4.2 Machine Learning (ML)

Predictive analysis of greater volumes of data is facilitated
by machine learning algorithms that form the foundation of the
tool. The subsequent algorithms analyse the interaction rates
including likes, comments, shares, and views in order to find
patterns and define the factors that make content go viral. These
insights are then used to derive an Engagement Score that would
enable users to compare the performance of their post and to
know what strategies will be best for increasing engagement.
Further, customer engagement and post scheduling depend on
the machine learning algorithm that calculates the most suitable
time for the posts by considering the previous records and users’
behaviour.

4.3 Natural Language Processing (NLP)

Textual content in the form of captions and comments and
other user interactions that are made available on social media
are analysed using Natural Language Processing (NLP). NLP
enables the tool to capture the ‘tone’ of comments and captions
that a user submits and classify the tone as being positive,
neutral or negative. This is particularly helpful in generating
bottom-up sentiment that is important for recommendations on
what types of content need to be adjusted in order to increase
overall engagement. Moreover, optimizing content generation
through NLP is exercised for captions and hashtags generation
to conform to the message’s context and mood.

4.4 Data Integration and APIs

The tool works with various social networks with the help of
APIs to collect actual interaction stats. These APIs enable the
user to get post, comments, likes, shares, and other engagements
of the users conveniently. Through the integration of the social
media platforms such as Instagram, twitter and LinkedIn, the
tool is made sure it is flexible enough carry out analysis of the
performance indicators of different social media platforms in
place.

4.5 Cloud Computing

To solve the problem of the handling large amount of data
and its dependability on a single tool the cloud computing
services are integrated. The tool is therefore able to store and
analyse large quantity of social media data within cloud storage
without a hitch. In addition, it has the provision of updating

information, retrieving data, sharing data making the tool easily

scalable and usable in other devises which are cloud based

services.

4.6 Backend Framework - Python

Backend of the tool is written in Python — a flexible and
popular scripting language for both analytics and machine
learning. For processing and managing large datasets,
commonly used Python libraries like Pandas, NumPy, and
Scikit-learn are used Data Preprocessing and Analysis While
building and training Machine Learning models TensorFlow and
PyTorch are used. One might be confident that by using the tool,
the data will be processed effectively and the results the users
need will be given in return due to the strong backing of libraries
in Python.

4.7 Frontend Framework - JavaScript and CSS

The graphical user interface of the tool is in JavaScript and
CSS, which allows for maximum frontend functionality. More
complex interactions such as real-time data update or user input
handling may require using part of more heavy-weight front-end
frameworks such as React or Vue.js. CSS is certain to provide
an immaculate and most importantly, a touch friendly layout for

viewing in both, laptops, tablets and also Phones.

S. IMPLEMENTATION

For the “Social Media Metrics and Insights Tool with
Generative Al” there are Phases being Data Gathering,
Modelling Phase, Back-End Development and Front-End
Development and Social Media Platforms Integration.

5.1 Front-End Development

In the front-end of the implementation of the tool, the focus
is on the near real-time interactive interface that users get to
experience. The objective is to make sure that the users can
easily find and look for the information they need at any given
one time or the other and also and be able to move from one one

feature to another as well as interact with the tool.

Technologies Used:

» CSS: It also guarantees a responsive design as well as
enhancing the appearance of the interface.

» JavaScript: Allows active usage of power in terms of
applying it to perform tasks like the updating of data and
generation of power visual reports.
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» Reactjs (or Vue.js): A JavaScript framework that allows
the creation of features focused on component-based Ul

interfaces, as well as transitions between them, in real time.

Features:

» Dashboard: Shows the likes, post and page comments,
shares, views, and Engagement Score created using Al.

» Reports: Through this feature, users can produce
comprehensive analytical reports defining the level of
performance/achievement in relation to the competitors’
level.

» Content Suggestions: The interactive suggestions for
specific hashtags, captions, and content plan are provided

in a neat and comprehensible layout.

5.2 Back-End Development

All data parsing and manipulations, including machine
learning and the API calls to extract social media data, are
performed within the backend. The backend is also functional
as a power source of Al and analytical data, competitor

analysis, and content performance as well.

Technologies Used:

»  Python: The original language of creating backend part of
a web application. Python is also ideal when it comes to
solving data analysis and machine learning problems and
natural language processing.

» Flask/Django: Web frameworks that are employed for
creating applications employing REST architectural style
for API operations and controlling the back-end logic.

»  TensorFlow/PyTorch: These machine learning libraries are
used for model building for predicting engagements and
for generating content ideas.

» NLTK/TextBlob: Libraries for handling comments and
captions textual data, and analyzing them by Natural
Language Processing (NLP).

»  PostgreSQL/MySQL: Any user data, social networks’
statistics or insights that go through further analysis are

stored in relational databases.
Features:

» API Integration: The backend retrieves the data from the
various social networks either by Instagram API, Twitter
API, LinkedIn API etc. This data comprises engagement
data — likes, comments, shares, views, number of posts,

and post information.

» Data Processing: Data collected goes through several
processes which involves cleaning and structuring in order
for the data to be analysed. Engagement Score and
improvement suggestions are produced with the help of the
given machine learning algorithms on the received data.

»  Al-driven Insights: Generative Al is used on the backend
to offer proposal for content optimization (e.g., tag and
captions) and post timing suggestions.

»  Competitor Comparison: The system does this with
competitor data and in response gives recommendations to
the user on his or her performance.

5.3 Machine Learning and AI Implementation

The main innovation of the tool is an opportunity to apply
machine learning and Al for social media performance analysis
and prognosis.

Machine Learning Models:

» Engagement Prediction: A regression model estimates the
number of reagents corresponding to certain post based on
previous experiences.

»  Competitor Analysis: Supervised learning models are
employed to match the user’s performance with competing
businesses depending on the followers, engagement rate,
and the number of posts.

» Time Prediction Model: A social media time-series model
is employed for identifying when users should post

messages to have the greater impact.
Generative AIL:

» Hashtag and Caption Generation: In this case, through
Large Language Models such as GPT3, the tool predicts
hashtags and captions that have higher chances of going
viral on social media.

»  Content Strategy Suggestions.: According to the analysis
of the data, the tool suggests the optimal content posting
frequency, the type of the content (image, video, text),
and the topics for the posts.

5.4 Cloud Integration and Scalability

The place of cloud computing in this context cannot be
overstated because it helps to ensure that the tool can grow
seamlessly when the volume of data to process increases and
return results as quickly as possible even on large data pool
extracted from social media.
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Technologies Used:

»  AWS (Amazon Web Services) / Google Cloud: Cloud
providers that provide solutions for outsourcing a number
of services the tool will require as well as its data storage.

»  Serverless Computing: Computational tasks like AWS
Lambda or Google Cloud Functions imply dynamical scale
of exhaustive computations for the intended scale of usage,
for example, in moments of high load or when working
with large datasets.

» Database Management: Using databases for cloud
storage,(like Amazon RDS or Google Cloud SQL) enables
secure and scalable storage of user data, social media
metrics and processed insights.

5.5 Security and Privacy

As the tool processes user’s data, security and privacy are of
huge concern. To achieve data security at rest, the system has
the encryption of data at the rest level as well as in transit.

Technologies Used:

»  OAuth: Safe user login developed to allow the users to log
in securely using their social media accounts.

» SSL/TLS Encryption: Use of security measures when
sending data between the client and server hence, the need
for client server model.

» Data Anonymization: For confidentiality, the tool

disguises data where needed most of the time when dealing

with competitor comparison data.

5.3 UX and UI Design

This tool should have a basic interface and structure that a
user who is not so much conversant with design or programming
interfaces would understand well.

Features:

»  Simple and Clean Interface: Simple and clean interfaces
and quick ways of accessing relevant and intuitive
engagement analytics.

» Interactive Reports: It is interactive and up to date thus
used for extended analysis of content.

»  Responsive Design: Often allows for a proper integration
with a website across desktop and tablet to mobile

transitions.

The implementation approach used in this sets up ensures
that the tool adopted is stable, expandable and provides value to
users. Together with the modern Al technologies embedded into
the core, the tool provides a simple interface that will allow
businesses and individuals to boost up social media
management.

6. RESULTS AND DISCUSSION

Evaluations of the offered tool, the Social Media Metrics and
Insights Tool with Generative Al, were carried out on various
datasets gathered from Instagram, Twitter, and LinkedIn. The
purpose of testing was to determine the usefulness of the tool
for engagement estimation, data analysis, work optimization,
and activity enhancement for personal and company profiles.
Presented below are the results of these tests in addition to a

deeper exploration of the results obtained.

6.1 Test Data and Methodology

For the sake of the evaluation test data was collected from
different users with different business occupations including,
business people, social influencers, businessmen, and corporate.
These datasets referred to historical engagement data,
interactions, captions, comments, and post meta data such as
post types and time stamps.

Engagement Score Prediction: How well the Engagement
Score accurately captures user engagement to various posts by
the platform.

Competitor Comparison: How well the tool will work as a firm
to firm comparison tool in measuring the performance of a user

and offering recommendations.

Hashtag and Caption Generation: The information relevance
and quality regarding the generated hashtags and captions
regarding the intention of enhancing engagement.

Optimal Posting Time Suggestions: To what extent the tool
determines the right time in a day to post so as to get a high
engagement.

Content Strategy Recommendations: The value or the
applicability of three Al produced content strategies for keeping
the audience engaged in the long term.
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6.2 Results

Engagement Score Accuracy:

Engagement Score produced by the tool, as indicated below,
had significant correlation with actual engagement level of the
users. In 85% of the tested posts, Engagement Score provided
an accurate prognosis of post performance within the margin of
error ranging from 5% down to interaction with favorite, shares,
and comments. The synthesis of the engagement rate generated
an overall summary score, which saves time measuring the

individual metrics.

Competitor Comparison:

Competitor Comparison turned out to be highly helpful to
try and understand how the users’ results were in comparison to
their closest competitors on social media. In most of the cases,
the tool used was effective in pointing out the areas of
weaknesses and where adjustments need to be made in details.
For Instance, businesses used it to recognize competitors’ who
registered better results concerning follower gain, and the tool
also helped to know the kind of content such competitors posted.
When people listened to the tool and then put things into
practice, the level of engagement and follower growth increased
between 15%-25% with one month of using the tool.

Hashtag and Caption Generation:

Hashtag and Caption Suggestions feature fared well and
80% of the hashtags that were generated were seen to increase
post visibility by 20%. Hashtags that came up from the tool were
perhaps slightly more specific than the ones created by the users
tended to include vague and recurrent phrases. The creative
captions, which were created by the Al, followed the post’s tone
and therefore allowed users to make objectivity and contextually
relevant comments. Specifically, when captions were generated,
posts enjoyed a 10% greater amount of interaction with the
audience.

Optimal Posting Time Suggestions:

Optimal Posting Time Suggestions feature was as effective
as hypothesized, with posts which were made during the
30%-50% more
engagement than posts made during arbitrary periods. This was

optimum periods receiving between
made regardless of the platform so that the timing
recommendations were changed with platform specific user
activity. For example, Instagram users enjoyed the highest
variability of engagement during the evening hours and the
variability of Twitter users was high during the morning hours.

Content Strategy Recommendations:

Content Strategy feature, for instance, was found to be very
useful to those who want to stay active on the site for long. The
weekly and monthly strategies generated by the Al included the
combinations of post types (images, videos, stories) and the
recommended posting frequency. Loyal clients using the tool to
follow the recommended content approaches reported a 10%-
20% raise in the average level of their engagement, this was due
to the expanded range of content and increased posting
frequency.

6.3 Discussion

The outcomes of testing showed that combining the tool for
the analysis of social media metrics and Generative Al really
boosts social media interaction and supplies users with Al based
top-to-bottom approach toward content improvement . That the
Engagement Score has proxied performance accurately
indicates that users would easily be able to pinpoint areas they
need to work on, that is, which posts are least likely to engage
the intended audiences. One of the biggest strengths of the tool
is that multiple levels of engagement can be summed up into one
numerical figure, which eases the process of analysis of the
social media platforms.

The Competitor Comparison feature also turns out to be
highly helpful to users who endeavour to remain relevant in such
congested markets. Organizations must first compare its own
performance to competitors and monitor elements of content
strategy that are more common to determine best practices to
follow and modify as needed. Which made the insights provided
by the tool not only actionable but also quite understandable for
its user so they’re capable of changing it on the fly.

Similarly, Hashtag and Caption Generation also proved that
Generative Al has a prospect of enhancing content in terms of
proficiency. Both the options to suggest hashtags adequate to the
post content and, as well as, the options to generate good-quality
captions reduced the amount of time users spent on creation and
boosted post effects, which meant higher rates of engagement.
Further, the Al used the user’s style as well as the target audience
to indicate the most appropriate content that the tool

recommended.

This feature — Optimal Posting Time — has made it clear that
the right timing is a critical success factor when it comes to
using social media properly. The tool was making predictions
based on previous stats, so users posted at the best time in terms
of audience engagement, and this resulted in a very high reach.
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This feature supports the general purpose of the guide which is
to explain how big data can be used to increase the efficiency of

social media endeavours.

Lastly, the Content Strategy feature fostered the creation of
engagement plans by users in the long run. The primary service
of the tool involved the provision of strategies which entailed
content suggestion, post frequency and post variety thus
ensuring constant and active participation in the media. It was
especially helpful for companies where the content must be
scheduled in advance to fit marketing objectives.

Although the tool efficiently delivered the principal
functions for analysing comments, there are certain aspects that
could be developed for further improvement: fine-grained
sentiment analysis of comments more sophisticated audience-
level characteristics. However, one idea for expansion could be
to connect the tool to more social networks in order to expand
the range of its application.

6.4 Limitations and Future Work

Platform-Specific Features: The awareness tool being
responsive of such social media platforms such as Instagram and
Twitter, it is likely an additional tweaking might be required to
make it responsive of specific features within a given platform

such as Instagram stories or Twitter polls respectively.

Real-Time Analytics: Today, the tool operates with data with
slight delays, with which people trying to track performance in
real-time may face problems. They should enhance real-time

processing in the subsequent versions of this technology.

Multilingual Support: 1f the tool can support other languages
apart from a given language, the tool will be more useful to

people from different parts of the world.

More of this will be done in future work together with other
new Al approaches to achieve timely and efficient generation of
the content that is valuable to the users.

6. CONCLUSION

The Social Media Metrics and Insights Tool with Generative
Al increases social media activity and helps the users by
presenting the Engagement Score, tips for boosting the shares,
and comparing the rivals. Based on machine learning and
natural language processing technologies, the tool can enhance
content performance, select the best time for posting, and

develop a relevant content strategy. From testing, it was evident
heightened engagement as users were subjected to a targeted
hashtags, creative caption writing, and improved timing. As for
the current state of the tool, it should be noted that the further
development can be aimed at improving immediacy, the
extension of the list of supported platforms, and translation into
other languages. In general, the tool is very valuable for
anybody interested in amplifying their social media investments
and efforts.
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