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Abstract—With the popularity of smartphones and mobile
devices, mobile application (a.k.a. “app”) markets have been
growing exponentially in terms of the number of users and
downloads. To increase user satisfaction, app developers invest
a lot of work into gathering and utilizing user input. This
paper presents an analysis of the mobile app market through
the development of a mobile app. The app provides users with
an overview of the most important statistics, including the best
apps in each category, the categories with the most apps, and
the overall statistics. The data was collected through the analysis
of publicly available annual reports, and presented in a user-
friendly format through the use of graphics. The focus of the
study was to provide a useful tool for developers and individuals
seeking specific statistics. Although the approach has proven to
be effective, the authors suggest potential, such as incorporating
live data from the Google Play Store and analysing the App
Store. Additionally, comparing the data from multiple years can
provide useful insights into the evolution of the market.

Index Terms—Play Store, Mobile app, Data set, Data Analysis,
Big Data

I. INTRODUCTION

The mobile app industry is experiencing exponential growth,
and this growth has brought with it a new set of challenges
for developers. Keeping up with the ever-evolving market
and user demands is one of the most significant challenges
that developers face. In today’s world, most mobile apps are
distributed through the Google Play Store, which acts as a
vast repository of information about various apps, such as
their descriptions, reviews, costs, and downloads. However,
gathering and analyzing this information can be an extremely
challenging task for developers.

Traditionally, developers have used various standard chan-
nels to gather user feedback, such as bug/change repositories,
online forums, and emails. However, these methods can be
time-consuming and may even increase the project’s develop-
ment costs. This is why developers require a more efficient
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and user-friendly solution that can simplify the analysis of
important app statistics.

To address this challenge, this study presents the devel-
opment of a mobile app that can make the analysis of app
statistics much easier. The app provides users with an intuitive
interface that enables them to view and understand key statis-
tics from the Google Play Store, such as the best-performing
apps in a given category, the most significant categories, and
more. The app is designed to be user-friendly, and it uses
graphics and explanations to make it easier for users to get
a comprehensive overview of the data, instead of presenting
raw data.

The development of this mobile app was focused on creating
a tool that is both user-friendly and comprehensive. The app’s
interface is aimed at developers and those looking for specific
statistics, but it still provides a comprehensive research tool.
The app enables users to easily retrieve statistics on a specific
app, compare two apps, view the most significant categories,
and check overall statistics.

The analysis and development of this mobile app has
revealed some valuable insights into the app development
process. Although the study is limited to the analysis of
annual reports instead of current data, it still highlights the
significance of having a good overview of key information
for app development success. The app provides developers
with a comprehensive tool that can help them make informed
decisions about their app development projects. It enables
them to understand the current market trends and demands,
as well as identify the most successful apps and categories in
the market.

The remaining of this paper is organized as follows. Section
II, covers the related work analysed for this project. Section
I11, focuses on the architecture of the proposed system. Section
IV describes our methods for evaluating data quality. Section
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V, contains the final product results. Finally, in Section VI,
conclusions are drawn, followed by the introduction of future
work guidelines.

II. STATE OF THE ART / RELATED WORK(S)

In recent years, the growth of the mobile app market on
platforms such as Google Play and the App Store has presented
a unique opportunity and challenge for developers. With an
abundance of apps available on these platforms, it can be
difficult for developers to stand out and attract a substantial
user base. To tackle this challenge, we propose the use of an
information system that can provide valuable insights to app
developers.

Our system analyses the analytics of top-performing apps
and categorizes them into similar groups, offering developers
a glimpse into the most appealing features and characteristics
for users. By using annual reports from Google Play and the
App Store, we aim to identify trends and patterns in the market
and provide developers with the necessary tools to succeed in
this competitive landscape.

The study [1], presents analysis of data-usage in mobile
apps. The authors conducted this study to better understand
and explain why and how the data collected is used. They
also explored the area of app privacy policy and verified if
the app policy aligned with the actual usage of the data. The
focus of the paper was on the stated data-usage purposes and
the real practices, to enhance trust and increase the lever of
transparency in the usage of user data by mobile apps.

Existing studies in this field have explored various aspects of
the mobile app market. For example, [2] presents a framework
for extracting relevant data from user reviews, [3] focuses on
the technical challenges of mobile app testing, and [4] uses
a theory-based model to analyse the consumption of mobile
apps.

In [5], a literature review of the field of mobile app
development. The authors conduct a comprehensive analysis
of the area of mobile app development, and they identify key
researches and trends. Also, it is presented the challenges and
opportunities in the field, as well as some guidelines for future
research.

[6] investigates the unique market structure of the mobile
app market through an analysis of Google Play transactions.

A systematic review of mobile app development research
was performed by [7], emphasizing the requirement for in-
creased user-centered design and development in the field. [§]
conducted an empirical study of the adoption and utilization of
mobile apps, with results indicating that perceived usefulness
and ease of use significantly influence user adoption and usage.
The findings of the study offer crucial understanding into how
users perceive and embrace mobile apps.

[9] studied users’ mobile app behaviour through an em-
pirical study. The results showed that users are influenced by
various factors such as app features, functionalities, and the
app’s reputation. The study provides valuable insights into
the factors that influence user behaviour and can be useful
in designing mobile apps that meet user needs.
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Our project builds upon these prior studies of behaviour by
presenting the analysed data in a user-friendly mobile app that
facilitates easy access to important statistics, such as the most
popular categories, the best-performing apps, and the overall
market trends. With our app, developers can gain valuable
insights and make informed decisions when developing their
own apps.

III. ARCHITECTURE

The architecture of the proposed solution is a well-
integrated system that utilizes multiple technologies and com-
ponents to deliver an efficient and effective solution for
managing and processing data from the Google Play Store.
The interaction and communication between components are
clearly detailed in Figure 1, providing a comprehensive under-
standing of the system’s design.

Data Cleaning

Extract Dataset

Cloud <}:
Firestore csv

Fig. 1: System architecture

The solution is built upon a filtered CSV data set, which
contains essential information for each app available on the
Google Play Store, including details such as app name, cat-
egory, rating, number of installs, price, size, developer, and
other relevant data. To manage and process this data, the
project employs the use of Cloud Firestore, a flexible and
scalable NoSQL database offered by Google.

An authentication system has been implemented using Fire-
base Authentication, providing secure and reliable email and
password verification. Python was utilized to import the data
from the CSV file into Firestore, facilitated by the use of the
Python Firebase library for data management operations. The
mobile app, developed in Kotlin, follows an offline-first ap-
proach and an MVVM architectural pattern for maintainability
and testability. In addition, Dagger2, a code generation-based
dependency injection framework, was utilized for code reuse
and efficient dependency management.

To ensure smooth and efficient image loading and caching,
the solution employs the use of Glide, an open-source library
with a user-friendly API. Firestore was also used for data
storage and synchronization, offering real-time updates and
offline support through caching a copy of the data on the
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device. Efficient retrieval and display of large data sets were
ensured through the implementation of pagination, which
improves performance and adapts to changing data.

Data analysis and visualization are achieved through the
use of Matplotlib and Seaborn, two highly-regarded data vi-
sualization libraries in Python. These libraries generate charts
and plots to present the data in a clear, concise, and easy- to-
understand manner, allowing users to quickly grasp the
information and insights provided by the solution.

In conclusion, the proposed solution is a robust and com-
prehensive approach to managing and processing data from
the Google Play Store. By incorporating various technologies
and components, the solution delivers a flexible, scalable, and
user-friendly solution for developers and marketers to make
informed decisions about their app strategies. The system’s
architecture is well-designed, ensuring reliable and efficient
data management, processing, and analysis.

IV. EXPERIMENTAL SETUP

In the following sections, we will describe each step of
our project, from data collection to final implementation. The
first step is to obtain the data set, which we will describe in
more detail. We then filtered the data to only include relevant
information, which we stored in a new CSV. We implemented
indexes in our database to allow for efficient data querying.
We also used visual representations to help understand the
trends and patterns in the data. Finally, we created a mobile
application with a user interface that displays the results of
our data analysis.

The data set for this project was collected from the Google
Play Store using a Python script called Scrapy. The collection
was performed by Gautham Prakash in June 2021 on a cloud
virtual machine instance. The data was saved in a CSV file
and can be accessed on Kaggle. The data set includes 2.2
million unique values representing 2.2 million distinct apps,
each characterized by 24 parameters such as App Name,
Category, Rating, Installs, Price, Size, and Developer. This
data set serves as the foundation for all analysis in this project
[10].

The original data set had 2.2 million rows and 24 columns,
but we filtered it to improve accuracy and avoid exceeding
the Cloud Firestore system limits. Some data was incorrect
or lacked useful information, while the Firebase Spark plan
had daily limits of 20,000 writes and 50,000 reads. To reduce
the data set, we established criteria that removed apps with 0
rating, no downloads, corrupted data, and kept only those with
over 1 million downloads. This resulted in a reduced data set of
approximately, 11200 apps, which was sufficient for building
an efficient information system with quick response times.

To improve query performance and efficiency, we created
various indexes on the collections, as shown in Figure 2, to
ensure that our queries would execute quickly and effectively,
even as the data set grew in size. This enabled us to filter
and sort on specific fields and resulted in faster query perfor-
mances.

Collection 1D Fields indexed Queryscope  Status

g "Maximum Installs’ Descending Collection  Enabled

Category Asce

‘App Name’ Ascending "Maximum Installs” Descending Collection  Enabled

Category Ascending "App Name’ Ascending "Maximum Installs’ Descending

Fig. 2: Indexes created in Firestore

Without indexing, Firestore would have had to scan all
documents in the database, leading to slower and more in-
tensive queries. Therefore, indexing was essential for good
performance and a smooth user experience in our application.
To aid in comprehending the data in our set, we employed
Python to generate visualizations. These graphics offer a
clearer perspective on data distribution, enabling the app user
to identify trends and patterns in the data. This visualization
process enables a deeper understanding of the data and informs
our analysis and decision-making,

A. User Interface

Our mobile application provides a comprehensive solution
for exploring and analysing Google Play Store apps. With
interactive visualizations and intuitive navigation, users can
easily compare and evaluate various apps to make informed
decisions. The interface (Figures 3, 4 and 5) is designed to be
user-friendly, providing quick access to detailed information
about individual apps, as well as the ability to compare data
between two apps.

In addition to these core features, the mobile application
also offers several tools to help users better understand the
data. These tools include the ability to:

- Compare different apps on the Google Play Store;

- Save favourite apps for future reference;

- Access information on the most popular and highly rated

apps;

- Search for specific apps based on name, category, or

developer;

- Browse apps by category to discover new and trending

apps;

- Keep track of recently viewed apps for quick access;

- Receive daily suggestions for apps to explore, based on

user preferences.

By combining these features, our mobile application pro-
vides a one-stop-shop for app discovery and analysis. Whether
you’re looking for a new game to play or comparing features
and pricing for a particular app, the app provides all the data
you need to make an informed decision. Our app is designed
to help users make the most of the Google Play Store by
providing an accessible and engaging way to explore and
analyse the data.

V. RESULTS AND ANALYSIS

This section is split into two sections: first, we will show the
results of our analyzes of Google Play Store apps and second
shows performance indicators of our mobile app:
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Fig. 3: App Details Screen

A. Analyzes of Google Play Store Apps

The distribution of ratings for all the apps in the Google
Play Store ranges from 1 to 5, with 1 being the lowest and 5
being the highest. It is observed that a majority of the apps
have not received any ratings, indicated by the high number
of ratings at 0. The majority of the evaluated apps receive a
rating between 4 and 5. A limited number of apps receive a
rating between 2 and 3.5.

Categories with the most downloads help app developers
and marketers understand where they can focus their efforts
for growth. In the data set, there are 48 different categories,
with education being the most popular, followed by music and
tools.

Distribution of content types contained in the data set.
The content type is organized by the number of apps, with
five types: Everyone, Teen, Mature 17+, Everyone 10+, and
Adult only 18+. It is observed that the majority of the apps,
87%, have a content type of “Everyone”. This is followed
by “Teen”, "Mature 17+”, "Everyone 10+, and ”Adult only
18+”. ”Unrated” refers to apps that do not have this field filled
in the data set, while ”Adult only 18+” has a 0% representation
in the data set with only 65 apps. This suggests that the
majority of these apps are intended for public use. This trend
indicates that many developers have designed their apps with
the intention of making them accessible to a broad range of
users, without any age restrictions. Furthermore, this trend also
indicates that many of these apps are ’family-friendly,” which
means that the content of these apps is appropriate for all ages.
This is because many brands that pay for advertisements are
often restrictive about the type of content that they associate
with their brand. As a result, app developers who create apps
with no restrictions on type or age can increase the number of
downloads, and the number of apps, and consequently generate
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Fig. 4: Compare Apps Screen
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0
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Fig. 5: Statistics Screen

more revenues.

Apps with ”Ad-Supported” represents 50% of the market.
That means the app is funded through advertising revenue, so
will show advertisements within the app, such as pop-ups, ads,
banners etc. The remaining 50% are ad not supported”, so
are not funded through advertising revenue.

The market division between free (98%) and paid (2%)
apps. The size of the section representing free apps indicates
that the majority of the app market consists of free apps.
The smaller section representing paid apps indicates that a
significant, yet smaller, a portion of the app market consists
of paid apps (approximately 45,000 apps). This data highlights
the diversity of options available to app users, with both free
and paid apps offering different features and functionality.

As mentioned before, only 2% of overall apps are paid,
however, some of these apps can be really expensive, typically
when they are specialized for professionals in software, secu-
rity medical or architecture. Analysing the 3 most expensive
apps, the most expensive ones reached a value of 400S. The
Ist is "MESH Connect” and is related to connection security,
category “’Productivity”. The 2nd is "TEST EGY”, which costs
399.998, category Tools” and the 3rd “Taxes” one costs also
399.99$ and the category is ”Business”.

Making distribution of paid apps by price tiers is visible in
figure 6 the bigger amount of apps costs under 50$ (40 000
apps). The gap between 50-200 $ has no market and there are
around 4000 thousand apps that cost more than 2008$.

In Graphic 7, the bar chart shows the developers with the
most downloads, with the size of each wedge representing the
number of downloads. This tool allows for easy comparison
of the relative proportions of downloads among different de-
velopers, providing insight into the distribution of downloads
among the developers.
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Graphic 8 shows a ranking of developers based on the
number of apps they have launched in the Google Play Store.
The developers are ranked from highest to lowest, with the
top developer having launched the most apps. ”SubsPlash Inc”,
”Trainerize” and “ChowNow” are the most relevantdevelopers
in terms of the number of apps launched, each having launched
over 2,000 apps.

Editor’s choice is a designation given to certain apps or
games in app stores as Google Play, which means the app has
been selected by the app store’s team as a high-quality app.
Only 853 apps have this distinction and, 2312091 doesn’t. if
we analyse this number in the total number of existing apps,
this value does not reach 1%. So, almost 100% of the apps
don’t have this certificate.

Some applications have the possibility to buy additional
content, and features within an already installed app. This
feature allows developers to offer additional value to their
users and earn additional revenue from their apps. Examples
are unlocking the next levels, game content, premium features
etc. It is possible to verify that only 8% of all apps have this
ability, and the remaining 92% don’t offer the possibility to
buy extra features.

The size of apps on Google Play Store can vary greatly, with
the majority of applications ranging from a few megabytes to
hundreds of megabytes in size. The exact size of an app de-
pends on various factors, including the complexity of the app’s
functionality, the amount of multimedia content it includes,
the platform it is built for and so on. The graphic 9 shows the
distribution of apps by size gaps. A large part of apps (70%)
has between 1-10 MB and the second bigger group have 29%
of apps, with a size of 10-99 MB. This means that almost all
apps have less than 100 MB. The remaining 1% is for apps
with more than 100 MB. The distribution of application sizes
within the Google Play Store serves as an indicator of the
concern that developers possess with respect to limiting their
applications’ size as much as possible. This caution can be
attributed because applications with larger sizes will require
extended download and installation times, which can result in
frustration on the part of users, particularly those with slower
internet connections. Additionally, in cases where the app is
particularly large, the application may occupy a significant
portion of the device’s storage, which can limit the number
of other applications or files that can be accommodated.
It is imperative to have a good balance between providing
the necessary features and functionality while optimizing the
application’s size and download time. Thus, the significant
portion of applications available on Google Play is less than
100 MB to improve the number of installs and profitability.
This is essential, given that consumers tend to gravitate to-
ward applications that provide essential functionality without
consuming excessive amounts of storage on their devices.

B. Our Mobile App

After developing our application, we conducted an extensive
research to gain an in-depth understanding of its overall
performance and behaviour. Our analysis revealed that the
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Fig. 9: Size of Apps

application had a total size of 38 MB, which included all the
code, assets, and resources required to run the app seamlessly.

In addition to the application size, we also discovered that
the app generated user data during usage, which amounted
to 3.75 MB. The generated data included user preferences,
settings, or any other information that users created while
interacting with the application. The user data plays a vital
role in enhancing the user experience, and as such, it’s crucial
to ensure that the app efficiently stores and utilizes this
information.

Furthermore, the app utilizes approximately 2 MB of cache
memory to improve its performance by storing frequently
accessed data for faster retrieval. The use of cache memory
helps reduce the app’s load time and improves its overall
performance, creating a seamless experience for the user.

Fig. 10: Network requests performance

It’s important to consider the data transfer rate when sending
or receiving data over the network. Our research indicated that
data sent through network requests can take up to 32 KB/,
while data received can reach up to a maximum of 320 KB/s,
as shown in Figure 10. This information is critical, particularly
for developers who heavily rely on network communication,
to ensure they optimize the application’s performance and
provide an excellent user experience.

In conclusion, having a clear understanding of the size
and performance of our application is crucial for ensuring a
positive user experience. By being aware of the app’s analytics,
developers can optimize its performance and ensure efficient
use of device resources.

2023 18th Iberian Conference on Information Systems and Technologies (CISTI)
20— 23 June 2023, Aveiro, Portugal
ISBN: 978-989-33-4792-8

VI. CONCLUSIONS AND FUTURE WORK

The importance of having access to relevant information
and trends in the mobile app market cannot be overstated.
With a massive amount of data available in the Google Play
Store, developers and app market enthusiasts often struggle
to process and analyse it in a timely manner. This is where
our app comes into play, providing users with a user-friendly
interface to view and understand essential statistics and trends
in the app market.

One of the unique features of our app is its ability to
compare two apps and view statistics for a specific app. This
functionality caters to the needs of app developers, enabling
them to make informed decisions based on the performance
of their app and the competition. Furthermore, our app offers
an overall view of the app market, presenting users with a
comprehensive understanding of the industry as a whole. The
use of graphics and accompanying explanations enhances the
user’s ability to comprehend the data and its implications.

Our app and its accompanying research have significantly
enhanced the comprehension of the mobile app development
process and offered invaluable insights into the app market.
Our app serves as a valuable tool for app developers and any-
one interested in app market statistics, providing the necessary
information and analysis to stay informed and ahead of the
competition.

While there are limitations posed by the use of annual
reports instead of up-to-date data, our analysis and app devel-
opment still provide valuable insights into the world of mobile
app development. By focusing on the most critical statistics
and trends in the app market, our work provides a snapshot
of the app industry that can be a valuable resource for app
developers and anyone interested in app market data.

Overall, our app and study offer a comprehensive overview
of the mobile app market, providing users with a user-friendly
interface and valuable insights. Whether you are an app
developer or simply interested in app market trends, our app
provides the information you need to stay informed and ahead
of the curve.

A. Future Work

To further enhance the solution provided by our mobile app,

we propose the following improvements:

1)Live data: Implementing a way to access live data from
the Google Play Store will provide more up-to-date
statistics to users and give a more comprehensive view
of the market. Also, it allows the application to have
always the most recent data.

2)Market evolution: By using a data set as we did, we can
provide valuable information. However, comparing this
data to future years can give insights into market trends
and how the market is evolving.

3) Analysis of the App Store: The App Store also has a
significant market share for the iOS platform. Analysing
both the Google Play and App Store data will provide
a comprehensive understanding of the app development
market and its trends.
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4) Add a feature to analyse the same application from
different store markets. It will allow drawing some
conclusions regarding the type of consumers of each
brand.

Furthermore, there is also the possibility of exploring new
data sources and analytics methods to gain deeper insights into
the app development market. For example, incorporating data
from app store reviews and feedback from users can provide
additional information on the popularity, user satisfaction, and
areas for improvement for specific apps.

In addition to these proposed improvements, the mobile app
also has the potential to be further expanded in the future. For
instance, incorporating machine learning techniques to analyse
the data and provide more accurate and meaningful insights
to users can also be explored.
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