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ABSTRACT 

 

Play Store is Google's official pre-installed app store on Android-certified devices. It 

provides access to content on the Google Play Store, including apps, books, 

magazines, and music, movies, and television programs. Google play store allow the 

user to download a mobile application and user get inspired by the rating and reviews 

of the mobile app. A recent study analyzes that user preferences, user opinion for 

improvement, user sentiment about particular feature and detail with descriptions of 

experiences are very useful for an application development. The aim is to classify the 

GOOGLE app reviews based on supervised machine learning techniques 

(SMLT).The analysis of dataset by supervised machine learning technique (SMLT) to 

capture several information’s like, variable identification, uni- variate analysis, bi-

variate and multi-variate analysis, missing value treatments and analyze the data 

validation, data cleaning/preparing and data visualization will be done on the entire 

given dataset. To propose a machine learning-based method to classify the google 

play store reviews results in the form of positive, neutral or negative best accuracy 

from comparing supervise classification machine learning algorithms.
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1.1 INTRODUCTION: 

CHAPTER 1 

INTRODUCTION

As there are innumerable products manufactured by many different 

brands, so providing relevant reviews to the consumers is the need of 

hour. Number of reviews associated with a product or a brand is 

increasing at an alarming rate,which is no less than handling the big 

data. Classifying the reviews on the basis of sentiment of customers 

into positive and negative sentiment provides sentiment orientation of 

the review, hence results in better judgement. Segregation of reviews 

on the basis of their sentiment can help future buyers to evaluate 

positive and negative feedback constructively and reach at better 

decisions as per their requirements. This evaluation acts as a 

testimony to the users who are looking to know the details and 

specifications of the smartphones; thereby increasing user credibility. 

 
1.2 DOMAIN OVERVIEW: 

Machine learning is an application of artificial intelligence (AI) that 

provides systems the ability to automatically learn and improve from 

experience without being explicitly programmed. Machine learning 

focuses on the development of computer programs that can access 

data and use it to learn for themselves. 

Supervised machine learning algorithms can apply what has been 

learned in the past to new data using labeled examples to predict future 

events. Starting from the analysis of a known training dataset, the 

learning algorithm produces an inferred function to make predictions 

about the output values. 

Unsupervised machine learning algorithms are used when the information 

used to train is neither classified nor labeled.



 

 Machine 
Learning 

 Past Dataset  

Trains 

Unsupervised learning studies how systems can infer a function to 

describe a hidden structure from unlabeled data. 

There are many applications for machine learning, including: 

Agriculture 

Marketing 

Online advertising 

Medical Diagnosis 

Search Engines etc. 

 

Analyses 
 

 

 

Fig:1.1 Process of Machine learning 

 

 

1.2USE OF THE DOMAIN IN THE SOCIETY: 

 

The use of text-mining tools and machine learning (ML) algorithms 

to aid systematic review is becoming an increasingly popular 

approach to reduce human burden and monetary resources required 

and to reduce the time taken to complete such reviews.

 Result 
Predicts 

 
 



 

 

 

 

2.1 AIM: 

CHAPTER 2 

AIM 

&SCOPE OF 

THE 

PROJECT
 

To propose a machine learning-based method to classify the google 

play store reviews results in the form of positive, neutral or negative 

best accuracy from comparing supervise classification machine 

learning algorithms. 

2.2 SCOPE: 

Sentiment Analysis is not limited just to reviews or but is also 

applicable on stock markets, news articles or political debates. 

Sentiment analysis can be used to flourish consumer products related 

business. It uses rule-based approach for sentiment analysis to 

extract topic words of negative opinion sentences and thus promote 

the competitors of the products receiving negative 

feedback.Similarly, relevant ads based on a person’s liking or 

disliking are displayed on various blogging sites targeting 

bloggers.Blogger-Centric Contextual Advertising Framework has 

beenconcocted to determine users’ personal interests and 

displaythose ads that intersect with them. 

2.2 OBJECTIVE: 

The goal is to develop a machine learning model for classifying the 

reviews from google play store, to potentially replace the updatable 

supervised machine learning classification models by predicting 

results in the form of best accuracy by comparing supervised 

algorithm.



 

CHAPTER 3 
SYSTEM DESIGN AND METHODOLOGY 

 
3.1 EXISTING SYSTEM: 

Feature-level ratings of the mobile products were used to influence decision- 

making from the customer reviews and review votes, both for new customers 

and manufacturers. Feature level rating is more particular than product level 

reviews. A system was developed to rate mobile phones in terms of 108 

features based on customer reviews and review votes. They could rate around 

4000+phones.They had taken the features which are mostly voted in the 

dataset. They accomplished this by first converting the unstructured data into 

structured data; then they extract the sentences comprising our feature 

keywords then they were able to provide the feature-level ratings through 

sentiment analysis of these sentences. Ranking the phones based on the 

number of features that they are best are done and accordingly they were able 

to recommend the best phones for a feature. The performance of their method 

was found to be decent and they obtain MAE of only 0.555, i.e., 

approximately just half a star. We get 52.3% accuracy if exact integer ratings 

have to be predicted. 

Drawbacks: 

• Their approach was unsupervised learning method. 

• The accuracy was low. 

3.2 PROPOSED SYSTEM: 

● Exploratory Data Analysis 

Machine learning supervised classification algorithms will be used to give the 

given dataset and extract patterns, which would help in classifying the 

reviews, thereby helping the apps for making better decisions of their features 

in the future. 

● Data Wrangling: 
In this section of the report, you will load in the data, check for cleanliness, 

and then trim and clean your dataset for analysis. 

● Data collection:



 

The data set collected for classifying the given data is split into Training set 

and Test set. Generally, 70:30 percentage are applied to split the Training set 

and Test set. The Data Model which was created using the SMLT is applied 

on the Training set and based on the test result accuracy, Test set prediction 

is done. 

Advantages: 

• These reports are to the investigation of applicability of machine 

learning techniques to classify the reviews. 

• Finally, it highlights some observations on future research issues, 

challenges, and needs. 

3.3 PROJECT REQUIREMENTS: 

Requirements are the basic constrains that are required to develop a system. 

Requirements are collected while designing the system. The following are the 

requirements that are to be discussed. 

1. Functional requirements 

2. Non-Functional requirements 

3. Environment requirements 

A. Hardware requirements 

B. software requirements 

Functional requirements: 

The software requirements specification is a technical specification of 

requirements for the software product. It is the first step in the requirements 

analysis process. It lists requirements of a particular software system. The 

following details to follow the special libraries like sk-learn, pandas, numpy, 

matplotlib and seaborn. 

Non-Functional Requirements: 

Process of functional steps, 

1. Problem defines 

2. Preparing data



 

3. Evaluating algorithms 

4. Improving results 

5. Prediction of the result 

Environmental Requirements: 

1. Software Requirements: 

⮚ Operating System : Windows 

⮚ Tool : Anaconda with Jupyter Notebook 

2. Hardware requirements: 

⮚ Processor : Pentium IV/III 

⮚ Hard disk : minimum 80 GB 

⮚ RAM : minimum 2 GB 

3.4 SYSTEM ARCHITECTURE: 
 

 

 

 
 

 
Fig3.1 SYSTEM ARCHITECTURE 

 

3.5 MODULES and its DESCRIPTIONS:



 

List of Modules: 

a)Data validation Process EDA b)Exploration 

data analysis of visualization 

c) Comparing Algorithm with prediction in the form of best 

accuracy result 

d) Deep Learning RNN with LSTM get best accuracy result 

e) Output for prediction of sentiment by giving  input sentences. 

 
a) MODULE 1: DATA VALIDATION PROCESS : 

Importing the library packages with loading given dataset. To 

analyzing the variable identification by data shape, data type and 

evaluating     the      missing      values,      duplicate      values. A 

validation dataset is a sample of data held back from training your 

model that is used to give an estimate of model skill while tuning 

model's and procedures that you can use to make the best use of 

validation and test datasets when evaluating your models. Data 

cleaning / preparing by rename the given dataset and drop the column 

etc. to analyze the uni-variate, bi-variate and multi-variate process. 

The steps and techniques for data cleaning will vary from dataset to 

dataset. The primary goal of data cleaning is to detect and remove 

errors and anomalies to increase the value of data in analytics and 

decision making. Before, joint into code, it’s important to understand 

the sources of missing data. Here are some typical reasons why data is 

missing: 

● User forgot to fill in a field. 

● Data was lost while transferring manually from a

legacy database. 

● There was a programming error. 

● Users chose not to fill out a field tied to their beliefs about how the 

results would be used or interpreted.



 

Variable identification with Uni-variate, Bi-variate and Multi-variate 

analysis: 

⮚ import libraries for access and functional purpose and read the 

given dataset 

⮚ General Properties of Analyzing the given dataset 

⮚ Display the given dataset in the form of data frame 

⮚ show columns 

⮚ shape of the data frame 

⮚ To describe the data frame 

⮚ Checking data type and information about dataset 

⮚ Checking for duplicate data 

⮚ Checking Missing values of data frame 

⮚ Checking unique values of data frame 

⮚ Checking count values of data frame 

⮚ Rename and drop the given data frame 

⮚ To specify the type of values 

⮚ To create extra columns 

 

 
b) EXPLORATION DATA ANALYSIS OF VISUALIZATION: 

Data visualization is an important skill in applied statistics and 

machine learning. Statistics does indeed focus on quantitative 

descriptions and estimations of data. Data visualization provides an 

important suite of tools for gaining a qualitative understanding. This 

can be helpful when exploring and getting to know a dataset and can 

help with identifying patterns, corrupt data, outliers, and much more. 

With a little domain knowledge, data visualizations can be used to 

express and demonstrate key relationships in plots and charts that are 

more visceral and stakeholders than measures of association or 

significance. Data visualization and exploratory data



 

analysis are whole fields themselves and it will recommend a deeper 

dive into some the books mentioned at the end. 

 
c) MODULE 3: COMPARING ALGORITHM WITH PREDICTION IN 
THE FORM OF BEST ACCURACY OF RESULT: 

It is important to compare the performance of multiple different machine 

learning algorithms consistently and it will discover to create a test 

harness to compare multiple different machine learning algorithms in 

Python with scikit-learn. It can use this test harness as a template on 

your own machine learning problems and add more and different 

algorithms to compare. Each model will have different performance 

characteristics. Using resampling methods like cross validation, you 

can get an estimate for how accurate each model may be on unseen 

data. It needs to be able to use these estimates to choose one or two 

best models from the suite of models that you have created. When 

have a new dataset, it is a good idea to visualize the data using 

different techniques in order to look at the data from different 

perspectives. The same idea applies to model selection. You should 

use a number of different ways of looking at the estimated accuracy of 

your machine learning algorithms in order to choose the one or two to 

finalize. A way to do this is to use different visualization methods to 

show the average accuracy, variance and other properties of the 

distribution of model accuracies. 

 
d) MODULE 4: DEEP LEARNING WITH RNN: 

Recurrent Neural Network is a generalization of feedforward neural 

network that has an internal memory. RNN is recurrent in nature as 

it performs the same function for every input of data while the 

output of the current input depends on the past one computation. 

After producing the output, it is copied and sent back into the 

recurrent network. For making a decision, it considers the current 

input and the output that it has learned from the previous



 

input. Unlike feedforward neural networks, RNNs can use their 

internal state (memory) to process sequences of inputs. This makes 

them applicable to tasks such as unsegmented, connected 

handwriting recognition or speech recognition. In other neural 

networks, all the inputs are independent of each other. But in RNN, 

all the inputs are related to each other. First, it takes the X(0) from 

the sequence of input and then it outputs h(0) which together with 

X(1) is the input for the next step. So, the h(0) and X(1) is the input 

for the next step. Similarly, h(1) from the next is the input with X(2) 

for the next step and so on. This way, it keeps remembering the 

context while training. 

 
e) MODULE 5: OUTPUT FOR PREDICTION OF SENTIMENTAL 
ANALYSIS : 

code2vec is a neural model that learns analogies relevant to source 

code. The model was trained on the Java code database but you can   

apply   it   to    any    codebase.    Then    there’s    GloVe. the GloVe 

vocabularies from the website. We took the largest one because then 

there’s a higher chance of it finding all of our words. You can choose 

where you want to download it but, for convenience, it’s better to 

store it in the working directory, Now we can find out-of-vocabulary 

words and count the percentage of these words for code2vec 

vocabulary. The following code will also work for GloVe. We’ve 

tried three different word embeddings algorithms for OpenAPI 

specification. Despite the fact that all three perform quite well on this 

dataset, an extra comparison of the most similar words shows. 

 

 
 

 
 

CHAPTER 4



 

conda install 

pip install 

conda build 

SOFTWARE DESCRIPTION AND DEVELOPMENT 

 
 

Anaconda is a   free   and   open-source   distribution   of the 

Python and R programming languages for scientific computing (data 

science, machine learning applications, large- scale data processing, 

predictive analytics, etc.), that aims to simplify package management 

and deployment. Package versions are managed by the package 

management system “Conda”. The Anaconda distribution is used by 

over 12 million users and includes more than 1400 popular data-

science packages suitable for Windows, Linux, and MacOS. So, 

Anaconda distribution comes with more than 1,400 packages as well 

as the Conda package and virtual environment manager called 

Anaconda Navigator and it eliminates the need to learn to install each 

library independently. The open source packages can be individually 

installed from the 

Anaconda repository with the command or using 
 

the command that is installed with Anaconda. Pip 
 

packages provide many of the features of conda packages and in most 

cases they can work together. Custom packages can be 

made using the command, and can be shared with 
 

others by uploading them to Anaconda Cloud,
[10]

 PyPI or other repositories. 

The default installation of Anaconda2 includes Python

https://en.wikipedia.org/wiki/Free_and_open-source
https://en.wikipedia.org/wiki/Python_(programming_language)
https://en.wikipedia.org/wiki/R_(programming_language)
https://en.wikipedia.org/wiki/Scientific_computing
https://en.wikipedia.org/wiki/Scientific_computing
https://en.wikipedia.org/wiki/Data_science
https://en.wikipedia.org/wiki/Data_science
https://en.wikipedia.org/wiki/Machine_learning
https://en.wikipedia.org/wiki/Predictive_analytics
https://en.wikipedia.org/wiki/Predictive_analytics
https://en.wikipedia.org/wiki/Package_management
https://en.wikipedia.org/wiki/Package_manager
https://en.wikipedia.org/wiki/Package_manager
https://en.wikipedia.org/wiki/Package_manager
https://en.wikipedia.org/wiki/Conda_(package_manager)
https://en.wikipedia.org/wiki/Conda_(package_manager)
https://en.wikipedia.org/wiki/Pip_(package_manager)
https://en.wikipedia.org/wiki/Pip_(package_manager)
https://en.wikipedia.org/wiki/Pip_(package_manager)
https://en.wikipedia.org/wiki/Anaconda_(Python_distribution)#cite_note-AnacondaCloud-10
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2.7 and Anaconda3 includes Python 3.7. However, you can create 

new environments that include any version of Python packaged with 

conda. 

4.1 Anaconda Navigator 

Anaconda Navigator is a desktop graphical user interface (GUI) 

included in Anaconda distribution that allows users to launch 

applications and manage conda packages, environments and channels 

without using command-line commands. Navigator can search for 

packages on Anaconda Cloud or in a local Anaconda Repository, 

install them in an environment, run the packages and update them. It 

is available for Windows, macOS and Linux. 

The following applications are available by default in Navigator: 

 
● JupyterLab 

● Jupyter Notebook 

● QtConsole 

● Spyder 

● Glueviz 

● Orange 

● Rstudio 

● Visual Studio Code

https://en.wikipedia.org/wiki/Graphical_user_interface
https://en.wikipedia.org/wiki/Graphical_user_interface
https://en.wikipedia.org/wiki/Graphical_user_interface
https://en.wikipedia.org/wiki/Command-line_interface
https://en.wikipedia.org/wiki/Windows
https://en.wikipedia.org/wiki/MacOS
https://en.wikipedia.org/wiki/Linux
https://en.wikipedia.org/wiki/Project_Jupyter#Jupyter_Lab
https://en.wikipedia.org/wiki/Project_Jupyter#Jupyter_Notebook
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http://glueviz.org/
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Conda: 

Conda is an open source, cross-platform, language- agnostic 

package manager and environment management system that installs, 

runs and updates packages and their dependencies. It was created for 

Python programs, but it can package and distribute software for any 

language (e.g., R), including multi-languages. The Conda package and 

environment manager is included in all versions of Anaconda, 

Miniconda, and Anaconda Repository. 

 

The Jupyter Notebook 

 
The Jupyter Notebook is an open-source web application that 

allows you to create and share documents that contain live code, 

equations, visualizations and narrative text. Uses include: data 

cleaning and transformation, numerical simulation, statistical 

modeling, data visualization, machine learning, and much more. 

 

Notebook document: 

Notebook documents (or “notebooks”, all lower case) are 

documents produced by the Jupyter Notebook App, which contain both 

computer code (e.g. python) and rich text elements (paragraph, 

equations, figures, links, etc…). Notebook documents 

https://en.wikipedia.org/wiki/Open-source_software
https://en.wikipedia.org/wiki/Cross-platform
https://en.wikipedia.org/wiki/Package_manager
https://en.wikipedia.org/wiki/R_(programming_language)


 

are both human-readable documents containing the analysis 

description and the results (figures, tables, etc.) as well as executable 

documents which can be run to perform data analysis. 

 

Jupyter Notebook App: 

The Jupyter Notebook App is a server-client application that 

allows editing and running notebook documents via a web browser. 

The Jupyter Notebook App can be executed on a local desktop 

requiring no internet access (as described in this document) or can be 

installed on a remote server and accessed through the internet. In 

addition to displaying/editing/running notebook documents, the 

Jupyter Notebook App has a “Dashboard” (Notebook Dashboard), a 

“control panel” showing local files and allowing to open notebook 

documents or shutting down their kernels. 

 

kernel: 

A notebook kernel is a “computational engine” that executes the 

code contained in a Notebook document. The ipython kernel, 

referenced in this guide, executes python code. Kernels for many 

other languages exist (official kernels). When you open a Notebook 

document, the associated kernel is automatically launched. When the 

notebook is executed (either cell-by-cell or with menu Cell -> Run 

All), the kernel performs the computation and produces the results. 

Depending on the type of computations, the kernel may

https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#id6
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-document
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#dashboard
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#dashboard
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#kernel
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#id7
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-document
http://jupyter.readthedocs.org/en/latest/#kernels
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-document
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-document


 

consume significant CPU and RAM. Note that the RAM is not released 

until the kernel is shut-down. 

 

Notebook Dashboard: 

The Notebook Dashboard is the component which is shown 

first when you launch Jupyter Notebook App. The Notebook 

Dashboard is mainly used to open notebook documents, and to 

manage   the   running   kernels   (visualize    and    shutdown). The 

Notebook Dashboard has other features similar to a file manager, 

namely navigating folders and renaming/deleting files. 

 

4.2 Working Process: 

 
⮚ Download and install anaconda and get the most useful package 

for machine learning in Python. 

⮚ Load a dataset and understand its structure using statistical 

summaries and data visualization. 

⮚ machine learning models, pick the best and build confidence 

that the accuracy is reliable. 

Python is a popular and powerful interpreted language. Unlike 

R, Python is a complete language and platform that you can use for 

both research and development and developing production systems. 

There are also a lot of modules and libraries to choose

https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#id8
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#id8
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https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-document
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#kernel


 

from, providing multiple ways to do each task. It can 

feel overwhelming. 

The best way to get started using Python for machine learning is to 

complete a project. 

● It will force you to install and start the Python interpreter (at the 

very least). 

● It will give you a bird’s eye view of how to step through a small 

project. 

● It will give you confidence, maybe to go on to your own small 

projects. 

 

 
When you are applying machine learning to your own datasets, you 

are working on a project. A machine learning project may not be 

linear, but it has a number of well-known steps: 

● Define Problem. 

● Prepare Data. 

● Evaluate Algorithms. 

● Improve Results. 

● Present Results.



 

The best way to really come to terms with a new platform or 

tool is to work through a machine learning project end-to-end and 

cover the key steps. Namely, from loading data, summarizing data, 

evaluating algorithms and making some predictions. 

Here is an overview of what we are going to cover: 

 
1. Installing the Python anaconda platform. 

2. Loading the dataset. 

3. Summarizing the dataset. 

4. Visualizing the dataset. 

5. Evaluating some algorithms. 

6. Making some predictions. 

 

4.3 Feasibility study 

4.3.1 Data Wrangling 

In this section of the report will load in the data, check for 

cleanliness, and then trim and clean given dataset for analysis. Make 

sure that the document steps carefully and justify for cleaning 

decisions. 

 
4.3.2 Data collection 

The data set collected for predicting given data is split into 

Training set and Test set. Generally, 7:3 ratios are applied to split the 

Training set and Test set. The Data Model which was created using 

Random Forest, logistic, Decision tree algorithms, K-Nearest 

Neighbor (KNN) and Support vector classifier (SVC) are applied on



 

the Training set and based on the test result accuracy, Test set 

prediction is done. 

 
4.3.3 Preprocessing 

The data which was collected might contain missing values that may 

lead to inconsistency. To gain better results data need to be 

preprocessed so as to improve the efficiency of the algorithm. The 

outliers have to be removed and also variable conversion need to be 

done. 

 
4.3.4 Building the classification model 

The predicting the air quality problem, decision tree algorithm 

prediction model is effective because of the following reasons: It 

provides better results in classification problem. 

⮚ It is strong in preprocessing outliers, irrelevant variables, and a 

mix of continuous, categorical and discrete variables. 

⮚ It produces out of bag estimate error which has proven to be 

unbiased in many tests and it is relatively easy to tune with. 

4.3.5 Construction of a Predictive Model 

Machine learning needs data gathering have lot of past data’s. Data 

gathering have sufficient historical data and raw data. Before data pre-

processing, raw data can’t be used directly. It’s used to preprocess 

then, what kind of algorithm with model. Training and testing this 

model working and predicting correctly with minimum errors. Tuned 

model involved by tuned time to time with improving the accuracy. 
 

 

 
Data Gathering 



 

 

 

Fig:4.1 Process of dataflow diagram 

 

 

 

4.4 Work flow diagram 
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Fig:4.2 Work flow diagram 

 

 

 

 

4.5 Use Case Diagram 
 

 
 

 
Fig:4.3 Use case diagram

  

 Classification ML Algorithms Best Model by Accuracy 

 
Review classification 

(positive, negative, 
neutral) 

 



 

Use case diagrams are considered for high level requirement 

analysis of a system. So when the requirements of a system are 

analyzed the functionalities are captured in use cases. So, it can say 

that uses cases are nothing but the system functionalities written in an 

organized manner. 

4.6 Class Diagram: 
 

 

 

 

 

 
 

 

 

Fig:4.4 Class diagram



 

 

Class diagram is basically a graphical representation of the 

static view of the system and represents different aspects of the 

application. So a collection of class diagrams represent the whole 

system. The name of the class diagram should be meaningful to 

describe the aspect of the system. Each element and their 

relationships should be identified in advance Responsibility 

(attributes and methods) of each class should be clearly identified for 

each class minimum number of properties should be specified and 

because, unnecessary properties will make the diagram complicated. 

Use notes whenever required to describe some aspect of the diagram 

and at the end of the drawing it should be understandable to the 

developer/coder. Finally, before making the final version, the diagram 

should be drawn on plain paper and



 

rework as many times as possible to make it correct 
 

 

 

 

 

 
Fig:4.5 Activity diagram 

 

 

4.7 Activity Diagram 

 
 

 
Activity is a particular operation of the system. Activity 

diagrams are not only used for visualizing dynamic nature of a 

system but they are also used to construct the executable system by 

using forward and reverse engineering techniques. The only missing 

thing in activity diagram is the message part. It does not show any 

message flow from one activity to another. Activity



 

diagram is some time considered as the flow chart. Although the 

diagrams looks like a flow chart but it is not. It shows different flow 

like parallel, branched, concurrent and single. 

 
 

 

 
 

 
 

4.8 Sequence Diagram: 
 

 

 

 
 

 
Fig:4.6 Sequence diagram



 

Sequence diagrams model the flow of logic within your system 

in a visual manner, enabling you both to document and validate your 

logic, and are commonly used for both analysis and design purposes. 

Sequence diagrams are the most popular UML artifact for dynamic 

modeling, which focuses on identifying the behavior within your 

system. Other dynamic modeling techniques include activity 

diagramming, communication diagramming, timing diagramming, 

and interaction overview diagramming. Sequence diagrams, along 

with class diagrams and physical data models are in my opinion the 

most important design-level models for modern business application 

development. 

4.9 Entity Relationship Diagram (ERD) 
 

 
 
 

 

Fig:4.7 Entity Relationship diagram

http://agilemodeling.com/artifacts/activityDiagram.htm
http://agilemodeling.com/artifacts/activityDiagram.htm
http://agilemodeling.com/artifacts/communicationDiagram.htm
http://agilemodeling.com/artifacts/communicationDiagram.htm
http://agilemodeling.com/artifacts/timingDiagram.htm
http://agilemodeling.com/artifacts/timingDiagram.htm
http://agilemodeling.com/artifacts/timingDiagram.htm
http://agilemodeling.com/artifacts/interactionOverviewDiagram.htm
http://agilemodeling.com/artifacts/classDiagram.htm
http://agilemodeling.com/artifacts/classDiagram.htm
http://agiledata.org/essays/dataModeling101.html
http://agiledata.org/essays/dataModeling101.html


 

 

 

An entity relationship diagram (ERD), also known as an entity 

relationship model, is a graphical representation of an information 

system that depicts the relationships among people, objects, places, 

concepts or events within that system. An ERD is a data modeling 

technique that can help define business processes and be used as the 

foundation for a relational database. Entity relationship diagrams 

provide a visual starting point for database design that can also be 

used to help determine information system requirements throughout 

an organization. After a relational database is rolled out, an ERD can 

still serve as a referral point, should any debugging or business 

process re-engineering be needed later.

https://searchdatamanagement.techtarget.com/definition/data-modeling
https://searchdatamanagement.techtarget.com/definition/data-modeling
https://searchdatamanagement.techtarget.com/definition/relational-database


 

CHAPTER 5 

ALGORITHMS AND TECHNIQUES 

USED 

5.1 Algorithm Explanation 

In machine learning and statistics, classification is a supervised 

learning approach in which the computer program learns from the data 

input given to it and then uses this learning to classify new 

observation. This data set may simply be bi-class (like identifying 

whether the person is male or female or that the mail is spam or non-

spam) or it may be multi-class too. Some examples of classification 

problems are: speech recognition, handwriting recognition, bio metric 

identification, document classification etc. In Supervised Learning, 

algorithms learn from labeled data. After understanding the data, the 

algorithm determines which label should be given to new data based 

on pattern and associating the patterns to the unlabeled new data. 

Used Python Packages: 

sklearn: 

● In python, sklearn is a machine learning package which 

include a lot of ML algorithms. 

● Here, we are using some of its modules like train_test_split, 

DecisionTreeClassifier or Logistic Regression and 

accuracy_score. 

NumPy: 

● It is a numeric python module which provides fast maths 

functions for calculations. 

● It is used to read data in numpy arrays and for manipulation 

purpose. 

Pandas: 

● Used to read and write different files.



 

● Data manipulation can be done easily with data frames. 

Matplotlib: 

● Data visualization is a useful way to help with identify the 

patterns from given dataset. 

● Data manipulation can be done easily with data frames. 

 
5.2 Logistic Regression 

It is a statistical method for analysing a data set in which there 

are one or more independent variables that determine an outcome. The 

outcome is measured with a dichotomous variable (in which there are 

only two possible outcomes). The goal of logistic regression is to find 

the best fitting model to describe the relationship between the 

dichotomous characteristic of interest (dependent variable = response 

or outcome variable) and a set of independent (predictor or 

explanatory) variables. Logistic regression is a Machine Learning 

classification algorithm that is used to predict the probability of a 

categorical dependent variable. In logistic regression, the dependent 

variable is a binary variable that contains data coded as 1 (yes, 

success, etc.) or 0 (no, failure, etc.). 

 
In other words, the logistic regression model predicts P(Y=1) as 

a function of X. Logistic regression Assumptions: 

 Binary logistic regression requires the dependent variable to be 

binary. 

 For a binary regression, the factor level 1 of the dependent 

variable should represent the desired outcome. 

 Only the meaningful variables should be included.

https://en.wikipedia.org/wiki/Logistic_regression


 

 The independent variables should be independent of each other. 

That is, the model should have little. 

 The independent variables are linearly related to the log odds. 

 Logistic regression requires quite large sample sizes. 

 
Decision Tree 

It is one of the most powerful and popular algorithm. Decision- tree 

algorithm falls under the category of supervised learning algorithms. 

It works for both continuous as well as categorical output variables. 

Assumptions of Decision tree: 

 At the beginning, we consider the whole training set as the root. 

 Attributes are assumed to be categorical for information gain, 

attributes are assumed to be continuous. 

 On the basis of attribute values records are 

distributed recursively. 

 We use statistical methods for ordering attributes as root or 

internal node. 

Decision tree builds classification or regression models in the 

form of a tree structure. It breaks down a data set into smaller and 

smaller subsets while at the same time an associated decision tree is 

incrementally developed. A decision node has two or more branches 

and a leaf node represents a classification or decision. The topmost 

decision node in a tree which corresponds to the best predictor called 

root node. Decision trees can handle both categorical and numerical 

data. Decision tree builds classification or regression models in the 

form of a tree structure. It utilizes an if- then rule set which is 

mutually exclusive and exhaustive for

https://www.geeksforgeeks.org/decision-tree/


 

classification. The rules are learned sequentially using the training 

data one at a time. Each time a rule is learned, the tuples covered by 

the rules are removed. 

This process is continued on the training set until meeting a 

termination condition. It is constructed in a top-down recursive 

divide-and-conquer manner. All the attributes should be categorical. 

Otherwise, they should be discretized in advance. Attributes in the top 

of the tree have more impact towards in the classification and they are 

identified using the information gain concept. A decision tree can be 

easily over-fitted generating too many branches and may reflect 

anomalies due to noise or outliers. 

 
5.3 K-Nearest Neighbor (KNN) 

K-Nearest Neighbor is a supervised machine learning algorithm 

which stores all instances correspond to training data points in n-

dimensional space. When an unknown discrete data is received, it 

analyzes the closest k number of instances saved (nearest neighbors) 

and returns the most common class as the prediction and for real-

valued data it returns the mean of k nearest neighbors. In the distance-

weighted nearest neighbor algorithm, it weights the contribution of 

each of the k neighbors according to their distance using the following 

query giving greater weight to the closest neighbors. 

Usually KNN is robust to noisy data since it is averaging the k- 

nearest neighbors. The k-nearest-neighbors algorithm is a 

classification algorithm, and it is supervised: it takes a bunch of 

labeled points and uses them to learn how to label other points. To 

label a new point, it looks at the labeled points closest to that new 

point (those are its nearest neighbors), and has those neighbors vote, 

so whichever label the most of the neighbors have is the label



 

for the new point (the “k” is the number of neighbors it checks). 

Makes predictions about the validation set using the entire training 

set. KNN makes a prediction about a new instance by searching 

through the entire set to find the k “closest” instances. “Closeness” is 

determined using a proximity measurement (Euclidean) across all 

features. 

5.4 Random Forest 

Random forests or random decision forests are an ensemble 

learning method for classification, regression and other tasks, that 

operate by constructing a multitude of decision trees at training time 

and outputting the class that is the mode of the classes (classification) 

or mean prediction (regression) of the individual trees. Random 

decision forests correct for decision trees’ habit of over fitting to their 

training set. Random forest is a type of supervised machine learning 

algorithm based on ensemble learning. Ensemble learning is a type of 

learning where you join different types of algorithms or same 

algorithm multiple times to form   a   more   powerful   prediction   

model.   The   random forest algorithm combines multiple algorithm 

of the same type i.e. multiple decision trees, resulting in a forest of 

trees, hence the name "Random Forest". The random forest algorithm 

can be used for both regression and classification tasks. 

The following are the basic steps involved in performing the 

random forest algorithm: 

 
⮚ Pick N random records from the dataset. 

⮚ Build a decision tree based on these N records. 

⮚ Choose the number of trees you want in your algorithm and 

repeat steps 1 and 2.

https://en.wikipedia.org/wiki/Ensemble_learning
https://en.wikipedia.org/wiki/Ensemble_learning
https://en.wikipedia.org/wiki/Ensemble_learning
https://en.wikipedia.org/wiki/Random_forest
https://en.wikipedia.org/wiki/Random_forest
https://en.wikipedia.org/wiki/Random_forest


 

⮚ In case of a regression problem, for a new record, each tree in 

the forest predicts a value for Y (output). The final value can be 

calculated by taking the average of all the values predicted by all 

the trees in forest. Or, in case of a classification problem, each 

tree in the forest predicts the category to which the new record 

belongs. Finally, the new record is assigned to the category that 

wins the majority vote. 

5.5 Support Vector Machines 

A classifier that categorizes the data set by setting an optimal 

hyper plane between data. I chose this classifier as it is incredibly 

versatile in the number of different kernelling functions that can be 

applied and this model can yield a high predictability rate. Support 

Vector Machines are perhaps one of the most popular and talked 

about machine learning algorithms. They were extremely popular 

around the time they were developed in the 1990s and continue to be 

the go-to method for a high-performing algorithm with little tuning. 

● How to disentangle the many names used to refer to support vector 

machines. 

● The representation used by SVM when the model is actually stored 

on disk. 

● How a learned SVM model representation can be used to make 

predictions for new data. 

● How to learn an SVM model from training data. 

● How to best prepare your data for the SVM algorithm. 

Where you might look to get more information on SVM. 

5.6 Deep Learning RNN with LSTM get best accuracy result.



 

Recurrent Neural Network is a generalization of feedforward 

neural network that has an internal memory. RNN is recurrent in 

nature as it performs the same function for every input of data 

while the output of the current input depends on the past one 

computation. After producing the output, it is copied and sent back 

into the recurrent network. For making a decision, it considers the 

current input and the output that it has learned from the previous 

input. Unlike feedforward neural networks, RNNs can use their 

internal state (memory) to process sequences of inputs. This makes 

them applicable to tasks such as unsegmented, connected 

handwriting recognition or speech recognition. In other neural 

networks, all the inputs are independent of each other. But in RNN, 

all the inputs are related to each other. First, it takes the X(0) from 

the sequence of input and then it outputs h(0) which together with 

X(1) is the input for the next step. So, the h(0) and X(1) is the input 

for the next step. Similarly, h(1) from the next is the input with 

X(2) for the next step and so on. This way, it keeps remembering 

the context while training. 

 
Advantages of Recurrent Neural Network: 

RNN can model sequence of data so that each sample can be 

assumed to be dependent on previous ones Recurrent neural



 

network are even used with convolutional layers to extend the 

effective pixel neighborhood. 

 

5.3 Output for prediction of sentiment by giving

 input sentences. 

 
code2vec is a neural model that learns analogies relevant to source 

code. The model was trained on the Java code database but you can 

apply it to any codebase. Then there’s GloVe. the GloVe 

vocabularies from the website. We took the largest one because 

then there’s a higher chance of it finding all of our words. You can 

choose where you want to download it but, for convenience, it’s 

better to store it in the working directory, Now we can find out-of-

vocabulary words and count the percentage of these words for 

code2vec vocabulary. The following code will also work for 

GloVe. We’ve tried three different word embeddings algorithms 

for OpenAPI specification. Despite the fact that all three perform 

quite well on this dataset, an extra comparison of the most similar 

words shows.

https://urialon.cswp.cs.technion.ac.il/wp-content/uploads/sites/83/2018/12/code2vec-popl19.pdf
https://nlp.stanford.edu/projects/glove/
https://nlp.stanford.edu/projects/glove/
https://nlp.stanford.edu/projects/glove/


 

CHAPTER 6 

RESULTS AND DISCUSSIONS 

 

 
 

6.1 RESULT: 

we have devloped a system too rate applications in terms of feature based 

on the downloader's reviews and review votes. we could rate 10.000 apps 

.This makes downloading decisions and improve the application. We 

accomplish this by first converting the unstructured data into structured 

data; then, we extract the sentences comprising our feature keywords; 

then, we were able to provide the feature-level ratings through sentiment 

analysis of these sentences. We rank the phones based on the number of 

features that they are best at, and accordingly, we were able to recommend 

the best phones for a feature. We tested our methodology on the “phone” 

named feature by considering the overall customer ratings as ground-truth 

ratings. The performance of our method is found to be decent. We obtain 

MAE of only 0.555, i.e., approximately just half a star. We get 52.3% 

accuracy if exact integer ratings have to be predicted. However, if we can 

tolerate the one-star integer rating error, the accuracy jumps to 93.8%. The 

proposed approach is unsupervised. As an extension, we will work on 

improving the performance by taking a weakly supervised or supervised 

approach to this problem, for which we will have to annotate the available 

data in terms of all our features. 

 
6.2 CONCLUSION



 

In this digital world, every aspect of our software life has moved from 

computers to mobile phones. In other words, App stores (i.e.,Apple 

AppStore and Google Play Store) provide various mobile applications for 

every field of our life. SVM models are easier to understand. There are 

different kernels that provide a different level of flexibilities beyond the 

classical linear kernel, such as the Radial Basis Function kernel (RBF). 

Unlike the linear kernel, the RBF can handle the case when the relation 

between class labels and attributes is nonlinear.it is the extended version 

of linear classifier and it usually gives. 

1. It is more accurate that it's competitors. 

2. It is more robust i.e. due to optimal margin gap between separating 

hyper planes, it could do predictions better with test data. 

3. It is computationally more efficient. This is because of using Kernel 

trick in dual problem.Thus it is faster in training, better in accuracy with 

stability/robustness. 

SVM is a method with better performance for many applications but not 

for all.SVM is also a best classifier if there is a two class problem with 

balances data sets and free of noise or with little bit of noise. 

Today’s world Google play store has become the major hub for 

downloading and uploading Android application. The Android application 

users download these applications for their personal use. Each user of the 

application has their own experience with the application. Users download 

and use these applications and express the experience of the application in 

the shape of comments or reviews, also give a rating to this application on 

the scale of 0-5. In this research work, we have scrapped 251661 user 

reviews through different data scraping techniques in an



 

evaluated result of this research, we have applied text classification on our 

dataset after preprocessing. In our research to find the accuracy, recall, 

precision, F1 score we are using different machine learning algorithms. 

After a comparison of the different attributes, we have 

also found the best algorithm which has the best accuracy. In the future, 

increase the category of applications and increase the number of reviews. 

Compare the logistic regression algorithm accuracy results with other 

different algorithms. Generate clusters and check the relationship between 

reviews and ratings of the application that can analyze each application 

more precisely 

6.3 FUTURE WORK: 
 

Hundreds and thousands of apps uploaded by developers and downloaded by 

users are on the Google PlaY Store. Users use these applications for their 

specific purpose, and they have their personal experiences. Users download 

and use these applications and express the application’s experience in the 

form of comments or reviews and give the applications a 0-5 scale rating.We 

have scraped 506259 reviews for 14 different categories of Google Play Store 

applications in this research work. We have analyzed the class of the reviews 

that may be positive, negative, and neutral. We have checked the application 

semantics with different algorithms of machine learning.We have used three 

different machine learning algorithms, such as Logistic Regression 

Algorithm, Random Forest, and Multinomial Naïve Bayes. Evaluate Bigram, 

Trigram, and N-gram with various parameters such as precision, accuracy, 

recall, and F1 score, and compared the statistical results of these algorithms. 

After contrast,we have evaluated that the Logistic regression algorithm is the 

most active algorithm with a high precision score,



 

and we can use this machine-learning algorithm to test the user reviews. In 

the future we will increase the number of categories of applications and 

number of reviews. We will compare the accuracy of the logistic regression 

algorithm with other different algorithms.We will generate the clusters and 

check the relationship between application reviews and ratings that can help 

to more accurately analyze each application. To automate this process by 

show the prediction result in web application or desktop application.To 

optimize the work so that we can implement it in artificial interlligence.
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SAMPLE CODE: 

 
import warnings 

 
warnings.filterwarnings("ignore"

) import tqdm 

import numpy as np 

 
import keras_metrics # for recall and precision metrics 

from keras.preprocessing.sequence import 

pad_sequences from keras.preprocessing.text import 

Tokenizer 

from keras.layers import Embedding, LSTM, Dropout, Dense 

from keras.models import Sequential 

from keras.utils import to_categorical 

 
from keras.callbacks import ModelCheckpoint, TensorBoard 

from sklearn.model_selection import train_test_split 

import time 

 
import numpy as 

np import pickle 

SEQUENCE_LENGTH = 100 # the length of all sequences (number of words per 

sample) 

EMBEDDING_SIZE = 100 # Using 100-Dimensional GloVe embedding vectors 

TEST_SIZE = 0.25 # ratio of testing set



 

BATCH_SIZE = 64 

 
EPOCHS =30 # number of epochs 

 

 

 
# to convert labels to integers and vice-versa 

 
label2int = 

{"Positive":0,'Neutral':1,"Negative":2} 

int2label = 

{0:"Positive",1:"Neutral",2:'Negative'} import 

pandas as pd 

data=pd.read_csv("googleplaystore_user_reviews.csv") 

data=data.dropna() 

data['Sentiment'].unique() 

x=data['Translated_Review'] 

y=data['Sentiment'] 

#To describe the 

dataframe df.describe() 

#Checking datatype and information about 

dataset df.info() 

#Checking for duplicate 

data df.duplicated() 

#plotting graph for 

distribution import 

matplotlib.pyplot as plt 



 

import seaborn as sns



 

sns.countplot(x = "Sentiment", data = 

df) df.loc[:, 

'Sentiment'].value_counts() 

plt.title('Distribution of Sentiments') 

from sklearn.preprocessing import LabelEncoder 

 
var_mod = ['App', 'Translated_Review', 'Sentiment', 'Sentiment_Polarity', 

'Sentiment_Subjectivity'] 

le = 

LabelEncoder() 

for i in var_mod: 

df[i] = 

le.fit_transform(df[i]).astype(str) # 

Text tokenization 

# vectorizing text, turning each text into sequence of integers 

tokenizer = Tokenizer() 

tokenizer.fit_on_texts(x) 

 
# convert to sequence of integers 

 
x = 

tokenizer.texts_to_sequences(x) # 

convert to numpy arrays 

x = 

np.array(x) 

y = 



 

np.array(y) 

# pad sequences at the beginning of each sequence with 

0's # for example if SEQUENCE_LENGTH=4: 

# [[5, 3, 2], [5, 1, 2, 3], [3, 4]]



 

# will be transformed to: 

 
# [[0, 5, 3, 2], [5, 1, 2, 3], [0, 0, 3, 4]] 

 
x = pad_sequences(x, 

maxlen=SEQUENCE_LENGTH) # One Hot 

encoding labels 

# [spam, ham, spam, ham, ham] will be converted to: 

 
# [1, 0, 1, 0, 1] and then to: 

 
# [[0, 1], [1, 0], [0, 1], [1, 0], [0, 1]] 

 

 

 
y = [ label2int[label] for label in 

y ] y = to_categorical(y) 

# split and shuffle 

 
X_train, X_test, y_train, y_test = train_test_split(x, y, test_size=TEST_SIZE, 

random_state=7) 

def get_embedding_vectors(tokenizer, dim=100): 

embedding_index = {} 

with open(f"glove.6B.{dim}d.txt", encoding='utf8') as 

f: for line in tqdm.tqdm(f, "Reading GloVe"): 

values = 

line.split() word 

= values[0] 

vectors = np.asarray(values[1:], dtype='float32') 

embedding_index[word] = vectors



 

 
 

word_index = tokenizer.word_index 

 
embedding_matrix = np.zeros((len(word_index)+1, 

dim)) for word, i in word_index.items(): 

embedding_vector = 

embedding_index.get(word) if 

embedding_vector is not None: 

# words not found will be 0s 

 
embedding_matrix[i] = embedding_vector 

 

 

 
return embedding_matrix 

 
def get_model(tokenizer, 

lstm_units): """ 

Constructs the model, 

 
Embedding vectors => LSTM => 2 output Fully-Connected neurons with softmax 

activation 

""" 

 
# get the GloVe embedding vectors 

 
embedding_matrix = 

get_embedding_vectors(tokenizer) model = 

Sequential() 

model.add(Embedding(len(tokenizer.word_index)+1, 

EMBEDDING_SIZE,



 

weights=[embedding_matrix], 

trainable=False, 

input_length=SEQUENCE_LENGTH)) 

 

 

 
model.add(LSTM(lstm_units, recurrent_dropout=0.2)) 

model.add(Dropout(0.3)) 

model.add(Dense(3, 

activation="softmax")) # compile as 

rmsprop optimizer 

# aswell as with recall metric 

 
model.compile(optimizer="rmsprop", loss="categorical_crossentropy", 

 
metrics=["accuracy", keras_metrics.precision(), ke ras_metrics.recall()]) 

model.summary() 

return model 

 
# constructs the model with 128 LSTM units 

 
model = get_model(tokenizer=tokenizer, lstm_units=128) 

 
# initialize our ModelCheckpoint and TensorBoard 

callbacks # model checkpoint for saving best weights 

model_checkpoint = ModelCheckpoint("opinion_spam_classifier_{val_loss:.2f}", 

save_best_only=True, 

verbose

=1)                                    # for 

better visualization



 

tensorboard = 

TensorBoard(f"opinion_spam_classifier_{time.time()}") # print our 

data shapes 

print("X_train.shape:", 

X_train.shape) 

print("X_test.shape:", 

X_test.shape) 

print("y_train.shape:", 

y_train.shape) 

print("y_test.shape:", y_test.shape) 

# train the model 

 
model.fit(X_train, y_train, validation_data=(X_test, y_test), 

batch_size=BATCH_SIZE, epochs=EPOCHS,verbose=1)



 

SCREENSHOTS : 
 
 
 

a) detecting neutral review 

 

c) detecting negative review



 

 

c) detecting positive review 

d) Visualize the reviews 



 

e) Visualize Sentiment types on Bar plot 
 

f) Knn Accuracy 
 

g) Nave bayes Accuracy



 

 
 

h) SVM Accuracy 
 
 

 
i) Comparing algorithms 



 

 
 

 

 

j) Giving input sentence getting sentiment output: 
 


