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Abstract- It is always better to verify the news and then make it circulation in the social media. But every time it is not
possible the people and social media platform failed to verify the post and due to which many aspects of disturbances in
public occurred. And after considering the above problem the proposed system helps to rectify this problem by designing a
framework which helps to detect the fake news content with due respect to the dataset available. Considering the above
reflection on the project’s planning, it can be concluded that the scope of the project was met within the timeline set. As
such, the desired classification accuracy of 80% or more is reached. The reporting is performed in real time and the
graphical user interface offers an intuitive, yet comprehensive user interaction. Overall, the project was a good opportunity
to further hone my programming skills and expand my knowledge in the fields of natural language processing and machine
learning. By designing and developing this project, my overall knowledge and skills in computer science were significantly
improved. As such, a better understanding of the machine learning field was gained, while implementing the classification
algorithm and the subsequent heuristics to improve its accuracy. In addition, fundamental knowledge in the field of natural
language processing was acquired.
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Introduction

Sentiment Analysis is a term that you must have heard if you have been in the Tech field long enough. It
is the process of predicting whether a piece of information (i.e. text, most commonly) indicates a
positive, negative or neutral sentiment on the topic. In this article, we will go through making a Python
program that analyzes the sentiment of tweets on a particular topic. The user will be able to input a
keyword and get the sentiment on it based on the latest 100 tweets that contain the input keyword. Also
known as “Opinion Mining”, Sentiment Analysis refers to the use of Natural Language Processing to
determine the attitude, opinions and emotions of a speaker, writer, or other subject within an online
mention. Essentially, it is the process of determining whether a piece of writing is positive or negative.
This is also called the Polarity of the content. As humans, we are able to classify text into
positive/negative subconsciously. For example, the sentence “The kid had a gorgeous smile on his face”,
will most likely give us a positive sentiment. In layman’s terms, we kind of arrive to such conclusion by
examining the words and averaging out the positives and the negatives. For instance, the words

“gorgeous” and “smile” are more likely to be positive, while words like “the”, “kid” and “face” are
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really neutral. Therefore, the overall sentiment of the sentence is likely to be positive. A common use for

this technology comes from its deployment in the social media space to discover how people feel about

certain topics, particularly through users’ word-of-mouth in textual posts, or in the context of Twitter,
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their tweets.

Fig. 1 Flow of the concept

2. System Architecture
In order to perform sentiment analysis, data manipulation is required via a processing chain. On
this matter, in the early stage of the project, a support module was developed. The support
module, referred from now on as the pipeline, had to be capable of integrating and testing the
following components:

Data Gathering Modules

Data Filtering Modules

Association Rules Modules

Sentiment Classification Modules
Together, the pipeline and the aforementioned components form the engine of the system. One of
the early objectives of the project was developing a working model of the engine. As a
consequence, the user interface was produced in later development stages. The architectural
overview is illustrated in Figure 3.1. The following subsections will cover in detail the design

and the requirements gathering for each component of the system.
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Fig. 2 Architecture overview
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3. Methodology

The project’s design and development stages were completed in small iterations. This is a core part in
the agile methodology which was extensively applied throughout the project. The time available for
development was divided into smaller chunks resembling the iterations, each having a deadline and a
set of tasks to be completed Furthermore, GitHub was used as a version control platform. At the end of
each iteration a new branch containing the tasks done was created. If the code passed the tests, the
current branch was merged with the master branch. If the code did not pass the tests, the code remained
unmerged until errors / conflicts were resolved. To help with the progress tracking,JIRA, a third party

software offering an implementation of the “Tasks Board” agile practice, was used.

No. |Functional Requirements Priority Hour Development
S Stage

1 Train the main classification algorithm Very High 15- |[Early
20

2 Output and store the model after the training phase [Very High 5-10 [Early

of the classification algorithm

3 Test the classification algorithm proposed Very High 15- [Early
20

4 Clean the noise from tweets retrieved and  High 10- (Middle
address orthography issues 15

5 Retrieve a stream of tweets (domain specific for \Very High 10- Middle
specified topics) for the long-term components 15

within intervals of : 10 minutes, 2 hours, 2 days

6 Store the acquired data depending on the High 10- Middle to Late
component in which the engine is used 15

7 Train an additional machine learning algorithm Low 12- |Late
for comparison with the main algorithm 15

Table 1: Engine - functional requirements

4. Implementation
4.1 Data Filtering |
For data filtering one module was built, which performs tokenization splitting textual input in tokens
(words). The tokenization module implements auxiliary methods to detect and discard tweets which are
not entirely made out of English characters (e.g.: Japanese, Hiragana, Katakana, etc.). However, tweets
containing other symbols (e.g.: mentions marked with the symbol “@” and hashtags, marked with the

symbol “#”) are filtered in a separate JSON field.
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4.2 Classification - Naive Bayes Algorithm

Once data was acquired and filtered, the next step was the implementation of the classification
algorithm, the main module of the engine. As outlined in Section 3, the module implemented the Naive
Bayes algorithm, which consists of two phases: training and testing. In the training phase, labelled data
acquired from Sentiment140 was used. As such, 1.2 million tweets out of the 1.6 million size of the
corpus was used in training. The output is a model consisting of token-value pairs, where the values
are: number of occurrences over the entire dataset, number of occurrences in positive labelled tweets,

and number of occurrences in negative labelled tweets. This is exemplified in Table 4.1.

Token Positive Negative counts Total counts
counts

more 11426 11320 22746

fleet 16 61 77

whole 17 12 29

spiders 33 88 121

like 1087 542 1629

loving 931 12 943

sigh 8 105 113

Table 2: Sample of the model obtained in the training phase of the classification

In the testing phase, unseen labelled data and the probabilistic model produced in the training phase
were used to measure the accuracy of the algorithm. Consequently, the algorithm produced a
classification accuracy of 71%. For the development stage when it was implemented, such accuracy
was expected, yet further improvements were required.As the data set used in training had labels only
for positive and negative tweets, yet the goal is to distinguish between the three: positive, negative,
neutral, further heuristic was required. In addition, a sentiment evaluation scale: -1 (negative) to 1
(positive) was introduced, where tweets of which sentiment score was in the range of: [-0.05, 0.05]
were considered neutral. The limits of the range were established after a manual inspection of the
tweets analysed.The following subsection describes the implementation of heuristics to improve the
performance and the classification accuracy of the algorithm.

4.3 Data filtering Il

Later in the development, as a solution to improve the accuracy of the classifier, another filtering
module was build to be used in the training stage of the classification. The problem identified was the
large number of tokens produced by the tokenization module, which equaled almost 1 million. This
made the model to be computationally expensive, reducing the speed performance of the algorithm. In

addition, two approaches were considered:
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Using Porter’s Stemming algorithm to perform word reductions.

Excluding tokens with low sentiment value.
While Porter’s algorithm reduced the corpus size to 60% of its initial size after tokenization, this was not
sufficient, as a significant number of the tokens left, held no particular sentiment value. Verifying manually
which tokens were prevalent in positive or negative contexts was not a solution, due to the high amount of
manual work. An interesting new heuristics using the pareto principle (explained in Chapter 2) was applied.
Looking at the tokens distribution of the training model - Figure 4.3, it can be noticed that words such as “I”” and
“the” have the highest occurrence throughout the whole input data. At the opposite end, are words which albeit,
they might present some sort of sentiment value, the number of total occurrences in the corpus is low,
consequently the impact over the module is almost irrelevant.However, when separated from their context, those
words do not hold any sentiment value. By contrast, words situated on the curve’s slope in the figure, appeared
to have a strong sentiment value (e.g.: “love”, “hate”, “amazing” etc.). Following the pareto principle, the corpus
was cut to 20% of its size, so that only the tokens with a high sentiment value were kept. A manual inspection
was required to determine where tokens with low sentiment value start to appear in the distribution, in order to

determine the cut points. As a result, the final size of the model was reduced down to 40.000 tokens.

4.4 Graphical User Interface

As described in Chapter 3, the graphical user interface was implemented for the real time component.
In order to add interactivity to the system, the language of choice to build the front-end was JavaScript.
Consequently, a third party library - D3JS, was used to build interactive charts. Albeit there is a variety
of templates already available within the library, an implementation from scratch was necessary to meet
the requirements of the system. As such, the visual component was challenging due to the lack of
previous experience in JavaScript (more details in the Conclusion chapter). Captures of the graphical

user interface are presented in Appendix B.

5. Result

Screenshots

%@

Fig.3 Importing the package
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Fig.4. Retrieving the tweets and category of the tweets according to polarity as positive, negative
and neural

6. Conclusion

Considering the above reflection on the project’s planning, it can be concluded that the scope of the
project was met within the timeline set. As such, the desired classification accuracy of 80% or more is
reached. The reporting is performed in real time and the graphical user interface offers an intuitive, yet
comprehensive user interaction. Overall, the project was a good opportunity to further hone my
programming skills and expand my knowledge in the fields of natural language processing and machine
learning. By designing and developing this project, my overall knowledge and skills in computer
science were significantly improved. As such, a better understanding of the machine learning field was
gained, while implementing the classification algorithm and the subsequent heuristics to improve its

accuracy. In addition, fundamental knowledge in the field of natural language processing was acquired.
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