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Abstract: Instagram's algorithmic changes and user engagement strategies significantly impact the reach 

of posts. This study analyzes different content types (Posts, Stories, Reels, IGTV) and their effectiveness in 

engaging users. By leveraging statistical methods and data visualization, we provide a detailed breakdown 

of reach distribution across various content formats. Our research aims to help marketers, content creators, 

and businesses optimize their Instagram strategies to maximize audience engagement and visibility. 

Through histograms, pie charts, and bar graphs, we examine the patterns in reach and the factors that 

contribute to fluctuations in user interactions 
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I. INTRODUCTION 

Instagram is one of the leading social media platforms for brand marketing and user engagement. With over a billion 

active users, businesses and influencers use Instagram to increase brand awareness and drive conversions. The concept 

of reach defined as the total number of unique users who see a postis crucial in determining the effectiveness of 

marketing campaigns. Various factors such as hashtags, posting time, engagement rate, and content type influence 

reach.  

This study investigates Instagram reach across different content types, identifying the most effective strategies for 

maximizing visibility. We use data visualization tools, including histograms, bar charts, and pie charts, to analyze 

engagement trends. Our findings provide insights into optimizing content for better reach and audience retention.  

 

II. LITERATURE  REVIEW 

Several studies have explored Instagram engagement patterns and algorithmic behavior. Recent research suggests that 

video content, particularly Reels, has a higher probability of reaching a broader audience due to Instagram’s preference 

for short-form videos. Another study highlights the importance of hashtags and their role in expanding a post’s organic 

reach .Other research has indicated that posting during peak engagement hours can increase visibility by up to 40%.  

 

III. METHODOLOGY 

This study uses Instagram analytics data collected over three months. The data includes metrics such as reach,  

impressions, engagement, and interactions for four content types: Posts, Stories, Reels, and IGTV. Statistical tools were 

used to analyze trends, and visualization techniques were employed to interpret the findings. A total of 500 Instagram 

posts were analyzed to ensure reliability.  

 As Instagram is a popular application used by millions of people with different niches, Instagram keeps changing to 

make itself better for the content creators and the users. But as this keeps changing, it affects the reach of our posts that 

affects us in the long run.if a content creator wants to do well on Instagram in the long run, they have to look at the data 

of their Instagram reach.Python help content creators to understand how to adapt to the changes in Instagram in the long 

run. we calculate the Engagement Rate as divided by Impressions. This rate provides a measure of user interaction 

normalized by the number of views.   
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System block diagram :-  

 
System Flow diagram :- 

 
 

IV. LIMITATION EXISTING SYSTEM  OR RESEARCH GAP 

1. Limited Access to Data – Instagram’s API restricts access to certain metrics, making it hard to get detailed insights 

beyond what Instagram provides natively.  

2. No Historical Data – Many tools only start tracking after they are connected, meaning past performance cannot be 

analyzed unless already recorded.  

3. Inaccurate Engagement Estimates – Third-party tools often rely on estimations, which may not be precise due to 

API limitations.  

4. Lack of Audience Insights – Demographics, interests, and behaviors of users who interact with posts are often not 

fully available.  

5. Shadowban Detection Issues – Many systems struggle to accurately detect if an account or post is affected by 

Instagram’s algorithm restrictions. 

 

V. OBJECTIVES 

1. Measure Content Performance – Assess how well posts, stories, and reels reach audiences to optimize engagement.  

2. Understand Audience Behavior – Identify when followers are most active and what content resonates with them.  

3. Optimize Posting Strategy – Determine the best times and formats (images, videos, carousels) to maximize reach.  

4. Improve Hashtag Effectiveness – Analyze which hashtags drive more visibility and engagement.  
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5. Track Follower Growth – Monitor how reach correlates with new followers and audience retention.  

6. Identify Engagement Trends – Spot patterns in likes, comments, shares, and saves to refine content strategy.  

7. Detect Algorithm Impact – Evaluate how Instagram’s algorithm affects reach and engagement over time.  

8. Compare Performance with Competitors – Benchmark against industry leaders to identify growth opportunities.  

9. Measure Campaign Effectiveness – Assess how well paid or organic campaigns perform in terms of reach.  

10. Improve Influencer Collaborations – Analyze influencer partnerships by tracking reach and audience 

engagement.  

 

V. PROPOSED SYSTEM 

1. Advanced Data Collection & API Optimization  

Utilize Instagram's Graph API efficiently to extract all available insights.ImplementAIdriven data estimation techniques 

to fill gaps left by API restrictions.Store historical data for longterm performance tracking.  

2. Real-time & Historical Data Tracking  

Enable continuous data collection to provide historical insights beyond Instagram’s built-in limits.Offer real-time 

analytics for immediate performance monitoring.Use cloud storage to maintain data for long-term analysis.  

3. Accurate Engagement & Audience Insights  

Integrate machine learning to predict engagement rates more accurately.Track interactions from both followers and 

nonfollowers to get a complete reach picture.Use external datasets to provide better audience demographic and interest 

insights.  

4. Shadowban& Algorithm Impact Detection  

• Develop an AI model to analyze sudden drops in reach and engagement to detectshadowbans.Compare content 

performance trends to identify algorithmic restrictions.  

5. Hashtag & Content Optimization  

•Analyze hashtag effectiveness by tracking their impact on reach and engagement.ProvideAIbased recommendations 

for best-performing hashtags and content formats.  

6. Competitive & Influencer Benchmarking  

•Enable competitor analysis by tracking public engagement metrics of similar accounts.Provide influencer collaboration 

tracking by analyzing reach generated from partnerships.  

7. Predictive & Prescriptive Analytics  

•Use AI to forecast future reach trends based on past data.Offer actionable recommendations, such as ideal posting 

times and content types.  

8. Comprehensive Reporting & Visualization  

•Create interactive dashboards with easy-to-read graphs and charts.Provide automated reporting with weekly or 

monthly insights.  

9. Cost-effective & Scalable Solution  

•Offer flexible pricing for small businesses, influencers, and enterprises.Ensure scalability to handle accounts of 

varying sizes efficiently.  

 

VI. DESIGN 

 Uses Instagram Graph API for fetching post reach, impressions, engagement, and audience insights.  

Implements Web Scraping & External APIs (if allowed) for additional public data.Stores real-time and historical data in 

a cloud database (e.g., Firebase, MongoDB, or PostgreSQL).  

Uses Machine Learning (ML) & AI to predict engagement and detect trends.Employs Data Cleaning & Transformation 

to structure insights properly.  

Integrates Natural Language Processing (NLP) to analyze captions, hashtags, and comments.  
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VII. RESULTS & DISCUSSION

One of the most important metrics for businesses on Instagram is the reach of a post, which refers to the number of 

people who see the post.Higher reach leads to more engagement with the post, such as likes, comments, and shares, and 

ultimately more exposure for the busines. The following figures illustrate Instagram reach analysis:

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pie Chart: Engagement Distribut
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Fig. Histogram: Reach per Post 

From the above visualizations, it is evident that Reels have the highest reach, followed by posts and stories. IGTV 

content shows the lowest engagement, possibly due to Instagram’s focus on short-form content. The histogram 

demonstrates that the distribution of reach per post follows a normal trend, with a mean reach of around 1200.  

The pie chart shows the relative engagement across  

 

Bar Chart: Instagram Reach by Content Type  

interactive content, optimized posting times, and hashtag strategies to maximize their reach. Understanding Instagram's 

ranking signals will help content creators tailor their strategies for higher engagement and visibility.  

Future studies can explore advanced analytics tools to further refine content strategies on social media platforms  

 

VIII. CONCLUSION 

This study analyzed Instagram reach and engagement trends across different content formats. Our findings confirm that 

Reels and video content receive the highest reach due to Instagram’s algorithm favoring short-form video. Static posts, 

while still relevant, require strategic use of hashtags and engagement tactics to perform well.  
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