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Abstract—Since their emergence, social platforms have rapidly
evolved, with the internet playing an increasingly significant role
in everyday life. Constant user activity generates vast amounts of
data, making digital spaces not only sources of information but
also valuable for analyzing human behavior and virtual social
interactions. Understanding the underlying mechanisms of social
platforms is essential, given their widespread influence. A key
question arises regarding the factors contributing to the success
and impact of online videos and posts. Additionally, effective
strategies for maximizing content reach remain an area of interest
for content creators and entrepreneurs. To address these aspects,
an analytical system has been developed to automate large-scale
data collection from social platforms. This system standardizes,
processes, and analyzes the gathered data, providing insights
through visualizations and statistical evaluations. As part of this
study, data from over 20,000 short-form videos were analyzed and
compared. Several notable patterns and regularities were iden-
tified, offering a deeper understanding of content performance
dynamics on social platforms.

Index Terms—social media analytics, big data, followers, met-
rics, web scraping, data visualization

I. INTRODUCTION

The primary objective of this research is to uncover the
factors that contribute to the success of short-form videos
on social platforms such as TikTok, Instagram Reels, and
YouTube Shorts. These platforms emphasize quick, engag-
ing, and visually driven content. This study explores what
influences viewership and engagement by identifying pat-
terns—like the use of captions, hashtags, and other video
traits—to help creators improve content performance.

Short-form videos have become a dominant force in digital
media, offering creators new ways to connect with audiences.
Yet with the sheer volume of content uploaded daily, standing
out is a challenge. Factors like caption structure, trending
hashtags, and background music can all impact visibility.
Understanding these helps creators build thoughtful strategies
to better engage their target audiences.

A mindful content strategy is essential in today’s fast-paced
digital environment. It’s about more than visuals—it involves
knowing audience habits and preferences. Using analytics to
determine the best time to post or the most engaging content
types can elevate a campaign, while authentic connections with
viewers help build long-term engagement.

This research has strong practical relevance. Creators, mar-
keters, and businesses can apply the findings to develop
evidence-based strategies. Insights into metrics like likes,
comments, and views support more targeted content planning
and help build a loyal, engaged audience.

Beyond immediate applications, the study contributes to
broader digital media knowledge. By analyzing large datasets
and extracting actionable patterns, it paves the way for future
work that bridges data-driven insights with creative content,
helping creators thrive on dynamic social platforms.

II. RELATED WORK

A. Data Collection Systems

1) Web Scraping: Web scraping is used to extract data from
websites and store it in a structured format. It is considered
an efficient method for collecting large amounts of data that
would be difficult to gather manually [1] [2].

2) Web Scraper: Web Scraper is offered as a free browser
extension, allowing data extraction to be easily configured.
Data can be exported in CSV or Excel format, while the paid
version supports JSON and cloud storage services. Scheduled
scraping and parallel data extraction processes are also sup-
ported [3].

3) Selenium: Selenium is recognized as an open-source
automation tool that facilitates web scraping by interacting
with dynamic web elements. JavaScript execution is handled
efficiently, enabling the extraction of data that static parsers
cannot access. Compatibility with multiple browsers is en-
sured, and parallel execution is supported [4].

4) Scrapy: Scrapy is widely used as a Python-based web
scraping framework, known for its active developer commu-
nity and broad operating system compatibility. It is commonly
integrated into Python applications for structured data extrac-
tion [5].

5) Beautiful Soup: Beautiful Soup is employed as a Python
package designed for parsing HTML and XML documents. It
is optimized for tree-structured data and is compatible with
various parsers, including the built-in Python HTML parser
[6].
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B. Data Processing Systems

1) ETL (Extract, Transform, Load): ETL processes are
implemented to integrate data from multiple sources into a
unified format. The data is extracted, transformed for consis-
tency, and then loaded into a data warehouse or database for
further analysis [7].

2) Jupyter: Jupyter is utilized as an interactive develop-
ment environment for data processing and analysis. It enables
Python-based scripting for cleaning, transforming, and visual-
izing data within a user-friendly notebook interface [8] [9].

3) Power BI: Power BI is applied as a business intelligence
tool for data visualization and analysis. It is designed to
process large datasets and generate insightful reports through
interactive dashboards.

C. Specification of Analyzed Content and Introduction to
Short-Form Videos

Several social media platforms were selected for analysis,
focusing on videos, posts, and profiles. Priority was given to
short-form videos — typically a few seconds to two minutes
long — due to their rising popularity. The platforms examined
include TikTok, Instagram, YouTube, and Facebook.

TikTok’s rapid global rise since its 2016 launch is largely
due to its short-form video format. Its algorithm-driven feed
delivers personalized content instantly, with users scrolling
through videos seamlessly. This success led platforms like
YouTube (Shorts), Instagram (Reels), and Facebook (Reels)
to introduce similar features, offering comparable data for
analysis.

D. Analysis and Comparison of Collectible Data from Plat-
form Profiles

Different social media platforms provide varying publicly
accessible data. The types of data available on public user
profiles and posts have been summarized:

• TikTok: username, follower count, following count, num-
ber of likes, biography, user-provided links.

• Instagram: username, follower count, following count,
number of posts, biography, user-provided links.

• YouTube: username, subscriber count, number of videos,
biography, user-provided links.

• Facebook: username, follower count, following count,
biography, user-provided links, additional profile details
(optional).

Most platforms provide similar profile data. Facebook al-
lows additional profile details to be shared in the ”About”
section, however, these fields are optional and may not always
be completed.

E. Analysis and Comparison of Collectible Data from Short-
Form Videos

Only short-form video content has been considered, includ-
ing Instagram Reels, Facebook Reels, and YouTube Shorts
(where videos under one minute are automatically classified
as Shorts).

• TikTok: uploader’s name, upload time, view count, like
count, comment count, number of saves, video descrip-
tion, hashtags, comment section content.

• Instagram Reels: uploader’s name, upload time, view
count, like count, comment count, number of saves, video
description, hashtags, comment section content.

• YouTube Shorts: uploader’s name, view count, like count,
comment count, video description, hashtags, comment
section content.

• Facebook Reels: uploader’s name, view count, like count,
comment count, number of shares, video description,
hashtags, comment section content.

Summary: Most platforms provide similar metadata fields.
However, Facebook does not make the upload time publicly
available but includes the number of shares, which is valuable
for measuring video success.

F. Key Factors Determining the Success and Effectiveness of
Short-Form Videos

Traditional success indicators include views, likes, and
comments, but deeper engagement metrics are also key.

One of the most important is average viewer retention rate.
A low rate (e.g., two seconds) signals a loss of interest.
This metric is often visualized as a graph showing how
many viewers remain at each point in the video. Data from
TikTok Analytics illustrates declining attention spans, a trend
linked to fast-paced environments and sociological changes.
Top-performing short-form videos use dynamic visuals, bright
colors, and sharp, concise audio to keep viewers engaged and
improve retention.

G. Importance of a Strategic Content Approach

A well-defined content strategy is essential for influencers,
content creators, businesses, and organizations that rely on
online campaigns to reach a broad audience effectively.

Strategic content creation involves understanding the target
audience and intentionally producing content tailored to their
preferences. Furthermore, content must be published on ap-
propriate platforms at optimal times. Analytical tools play a
crucial role in this process by providing real-time feedback on
content performance, allowing creators to refine their strategies
and maximize engagement.

H. Definition and Significance of Data Visualization

Data visualization refers to the graphical display of data,
helping to identify trends, relationships, and outliers. It also
supports clear communication with non-experts, reducing the
risk of misinterpretation [10].

It plays a vital role across many fields, with tools like
tables, charts, diagrams, and heatmaps used to simplify data
and enhance understanding.

The strength of data visualization lies in its ability to make
data accessible. It allows both simple and complex analyses
to be understood by a wider audience, regardless of expertise.

These tools help interpret the massive flow of daily data.
In business, they support strategic decisions; in government
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and research, they clarify complex issues. Professionals across
sectors (from executives to educators) benefit from effective
data analysis and visualization.

I. The Most Common Types of Data Visualization

Various forms and tools are available for visualizing data,
among which the most widely used are the following:

• Table: A structured format where data is presented in
cells organized into rows and columns. This fundamen-
tal visualization format facilitates easy comparison and
organization of data.

• Graph: Graphs consist of nodes and edges representing
relationships between different entities. These relation-
ships may be directed or undirected.

• Map: Maps are used to represent geographical data,
such as countries, regions, or cities, and display relevant
information. They enable analysis and comparison based
on geographic location.

• Heatmap: Heatmaps are color-coded diagrams that depict
data values across a specific space. Higher values are
represented by warmer, more vibrant colors, while lower
values appear cooler and less intense.

• Line Chart: Line charts illustrate changes in data over
time or another variable. They are particularly useful for
tracking trends and variations over time.

• Bar Chart: Bar charts use bars to represent data, where
the height of the bars corresponds to data values. These
charts are effective for comparing values and visualizing
differences.

• Pie Chart: Pie charts utilize circular segments to represent
data proportions. They are typically used to visualize
simple ratios, parts, and whole relationships.

• Gantt Chart: Gantt charts are employed to display time-
related tasks and events on a horizontal timeline. These
charts are instrumental in project management and task
scheduling.

• Venn Diagram: Venn diagrams use circular regions to
illustrate relationships between data sets. Overlapping
circles indicate shared attributes or connections among
data points.

III. METHODOLOGY

The full system design can be seen on Figure 1., where each
step (Figure 2.) of the procedure is basically represented with
one specific component.

A. Data Collection

The data collection phase utilized automated tools, primarily
Web Scraper and Octoparse, to systematically gather data
from YouTube Shorts [1]. Web scraping is the automated
collection of large amounts of data [2]. Before deciding to
go with Web Scraper and Octoparse, several web scraping
tools were researched and compared [3] [4] [5] [6]. The web
scraping was conducted in an entirely legal manner, follow-
ing a read-through of the specific platform guidelines [11]
[12]. These tools were meticulously configured to navigate

Fig. 1. Components of the system.

Fig. 2. High-level steps of the system.

through video pages, identify and capture relevant HTML
elements, and extract critical details such as video views, likes,
comments, captions, hashtags, and uploader information. The
configuration process included creating specific selectors for
each data type, ensuring that the scraping scripts accurately
targeted the required elements on dynamically loaded web
pages. Adjustments were made to handle potential challenges
posed by JavaScript-heavy sites, including enabling headless
browser modes and implementing scrolling actions to load
hidden content.

To avoid detection by anti-bot systems, the scraping process
used safeguards like random time intervals and limited simul-
taneous requests. This helped prevent platform bans. Extracted
data was exported to CSV or Excel for further processing.
Datasets were reviewed for completeness, and issues like
partial records were corrected through script adjustments. The
final result was a robust dataset with thousands of data points,
offering a solid base for analysis.

B. Data Processing

Raw data was imported into Microsoft SQL Server for
structured storage and efficient processing. The focus was
on cleaning and standardizing data — removing non-numeric
characters, unifying date formats, and normalizing text fields.

Custom scripts in Visual Studio automated the transforma-
tions, handling edge cases like missing values and calculating
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key metrics such as engagement rate (likes + comments ÷
views) to compare video performance.

The scripts were built for reuse and scalability, enabling
smooth processing of new data. Each step was validated with
sample checks to catch and correct issues before analysis.

C. Analysis

The processed and enriched dataset was then imported
into Microsoft Power BI, a platform chosen for its advanced
analytical and visualization capabilities [7]. After the selection
of the visualization tool, visualization principles and guidelines
were researched, to ensure the quality and clarity of the
visualizations [13] [14].

Interactive dashboards were built in PowerBI to explore how
video attributes relate to performance. Bar charts showed links
between caption length and engagement, while scatter plots
examined hashtag count versus viewership.

Advanced filters and drill-downs allowed deeper analysis of
specific video groups, with statistical tools validating trends.
Key metrics—like average engagement by caption length or
view distribution for trending hashtags—were computed and
visualized.

The full pipeline, from data collection to visualization, was
iteratively refined for accuracy and clarity. This approach
demonstrated the value of data-driven strategies in understand-
ing and optimizing video content.

IV. EVALUATION

A. Optimal Upload Frequency

The analysis examined how upload frequency affects view-
ership on YouTube Shorts. Results showed a strong positive
correlation—channels uploading daily saw higher view counts.
Frequent uploads boost visibility and signal activity to algo-
rithms, often leading to greater promotion. Still, quality must
be maintained to avoid diminishing returns.

Figure Figure 3. illustrates this correlation. Blue bars show
total views for the top 15 cooking-related channels over two
years, while the red line indicates daily upload rates. With few
exceptions, more frequent uploads aligned with higher views,
reinforcing the value of consistent content.

Fig. 3. View and upload frequency correlation (blue: view count, red: daily
upload count).

Fig. 4. Sentence-ending punctuation mark distribution. Color meanings: grey
= no characters, red = only exclamation mark (!), yellow = only question
mark (?), green = both.

B. Impact of Video Title Length

The study examined the optimal length for video titles,
considering that most users view videos on mobile devices.
Analysis showed that titles under 40 characters performed
better in terms of views and likes, accounting for 67% of total
views and 71% of total likes. This aligns with mobile display
constraints, as longer titles are often truncated, reducing their
visibility and effectiveness. [15] Only a portion of viewers read
the titles of short-form videos, and only a fraction of those
actually take the effort to expand a truncated title. Shorter
titles also tend to be more engaging and easier for viewers to
process, making them more likely to click on videos.

C. Content of Video Titles

The analysis explored how title elements like punctuation
and emotive language affect engagement. Titles with question
marks or exclamation points saw higher interaction rates,
as these elements trigger curiosity and emotional responses.
Questions, in particular, encouraged comments, boosting en-
gagement and platform promotion.

Another benefit of using questions is community building.
While watching a video is a fleeting, one-sided interaction, en-
gaging in conversation with a creator fosters a deeper, longer-
lasting connection, increasing the likelihood of followers and
further interactions. Results are shown in Figure 4.

D. Engagement Rate Significance

The engagement rate (calculated as the percentage of views
resulting in likes and comments) was analyzed as a critical
performance metric. A higher engagement rate was positively
correlated with better algorithmic promotion, as platforms tend
to prioritize content that generates meaningful interactions.
For example, an engagement rate increase of just 1% could
translate into thousands of additional interactions for high-
view videos, underscoring the importance of encouraging
viewer interaction through compelling content and calls-to-
action.
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Fig. 5. Biography length and subscriber count correlation.

E. Relevance of Biography Length

The study evaluated whether the length of a creator’s biog-
raphy influenced their video success. Data indicated no sig-
nificant correlation between biography length and subscriber
count or video performance. This finding suggests that short-
form video viewers rarely engage with channel pages, focusing
instead on content directly surfaced by platform algorithms.
While biographies or video descriptions can be useful for
branding or linking to other platforms, they play a negligible
role in determining video success, as Figure 5. shows.

F. Use of Sounds and Music

The analysis highlighted the role of auditory elements in
capturing and retaining viewer attention. Videos featuring
trending sounds or music often performed better, as familiar
audio can evoke emotional connections or nostalgia, enhancing
viewer engagement. Additionally, soundtracks that align with
video themes contributed to improved retention rates. Creators
are advised to integrate relevant sounds or music strategically,
as this can amplify the emotional impact and memorability of
their videos.

G. Purpose and Advantages of Hashtags

Hashtags were identified as an effective tool for catego-
rizing content and reaching specific audiences. [16] Videos
using hashtags relevant to their content generally achieved
higher discoverability, as hashtags help algorithms classify and
recommend videos to interested viewers. [17] However, it is
important to use hashtags in moderation, as using three to
five targeted hashtags yielded the best results, while excessive
or irrelevant hashtags could reduce a video’s performance by
confusing algorithms.

H. Limitations of Hashtag Usage

Conversely, the analysis explored potential downsides of
hashtags. Overuse of hashtags, particularly those exceeding the
recommended limit of five, often diluted their effectiveness.
Videos with an excessive number of hashtags experienced
lower average views and likes. By filtering data to exclude
videos with more than five hashtags, the performance of hash-
tagged videos improved significantly, suggesting that relevance
and restraint are key to leveraging hashtags effectively.

Fig. 6. The correlation of YouTube views and COVID cases in 2021.

I. The Role of Timeliness and Trends

Timeliness emerged as a pivotal factor in content success.
Videos aligned with current trends or significant events within
their niche consistently outperformed those that were not.
For instance, videos responding to popular challenges or
incorporating trending themes gained more visibility due to
increased viewer interest and algorithmic promotion. This
analysis reinforces the value of monitoring industry trends and
tailoring content to capitalize on moments of peak relevance.

J. Segment Specific Formats

Beyond trend-driven content, each segment has proven,
long-standing formats. While originality is key, using estab-
lished formats is also important. For example, in tech videos,
unboxing and comparative reviews are popular. Unboxing in-
volves setting up devices, while comparative reviews evaluate
specs to determine the superior product. Using these formats
effectively targets specific audience segments.

K. The Effect of COVID pandemic On YouTube Shorts

The global pandemic in 2020 led to a rise in mobile and
computer use, which drove traffic to social media platforms
[18]. A dataset on 2021 COVID-19 infections was compared
with YouTube viewership data from the same year, analyzed
monthly [19]. Although YouTube data from the 2020 lock-
down period was unavailable (as YouTube Shorts launched
in September 2020), the 2021 trends showed similar patterns.
The line chart shows a correlation between viewership and
COVID-19 infection rates, with lockdowns increasing free
time and boosting YouTube consumption as more people
stayed at home. This analysis (showed on Figure 6.) serves
to illustrate that online content viewership and success can
often be influenced by unexpected and seemingly unrelated
external factors.

V. CONCLUSION

Success on social platforms depends mainly on consistency.
Uploading high-quality content frequently helps build an au-
dience faster than any guidelines.

Keep video titles under 40 characters to avoid truncation
on mobile screens and to encourage clicks, as titles that give
away too much may reduce user curiosity.
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Adding questions, exclamation marks, and emojis to titles
increases attention. Questions engage viewers, boosting in-
teraction, which signals success to the platform’s algorithm,
expanding reach. Engaging with followers regularly helps
build a community and makes interactions more memorable.

Effective use of sounds and visuals is key to maintaining at-
tention. A video with lively visuals, subtitles, and background
music keeps viewers more engaged than a plain version with
just images and narration.

Hashtags should be relevant to the content and used spar-
ingly — no more than five to reach a specific audience.
Irrelevant hashtags won’t improve visibility.

Certain factors, like YouTube biographies and video descrip-
tions, didn’t show a direct impact on video success, though
they can help direct traffic elsewhere, such as to online stores
or other profiles.

Staying current is vital. For example, game review channels
must cover new releases, and cooking channels should target
recipes for major holidays to stay relevant.

Proven formats in each segment can also boost success.
While originality matters, utilizing established formats effec-
tively targets specific audiences.

Content preferences vary by platform. Users on TikTok
(ages 13-24) prefer different content than those on Facebook
(ages 30-45). Leveraging platform-specific demographic data
is crucial for tailoring content strategies.
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