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Abstract: One of the most rapidly expanding research areas in today’s world is Sentiment Analysis. Social Media websites like 
Twitter have become a source of wide variety of information. This is because the people of the modern world prefer blogs or 
social media pages to post their ideas or opinions about a particular product, service or organization. In this paper, we make use 
of a popular social media platform, Twitter and implement a system to get insights about the sentiments regarding various 
NASDAQ (American market) stocks and NSE (Indian market) stocks from the fetched Tweets. Tweets are fetched in Real Time 
using the Tweepy API and then cleaning is performed to remove unwanted characters from the tweets. TextBlob library is used 
to assign individual polarities to the tweets and then Overall Polarity for the concerned stock is determined. Flask is used as 
front end to display the results to the user 
Keywords: Sentiment Analysis, Twitter, Stock Market, Prediction, Stock Exchange, Trading, Tweepy, TextBlob, Python, Tweets, 
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I. INTRODUCTION 
The stock market of the modern world is very fluctuating in nature. They vary based on various factors such as previous stock prices, 
present scenario of the market, financial news, rival companies etc. It is important to have accurate prediction of future trends in 
stock prices for smart investing decisions [1] [2]. However, the fluctuating nature of the stock prices makes it difficult to have a 
precise estimation. Sentiment Analysis of Real Time Tweets of financial companies is an attempt to estimate the trends in future 
prices of a company stock [3]. Real Time Tweets for NASDAQ (American market) stocks and NSE (Indian market) stocks were 
fetched using the Tweepy API. These tweets are preprocessed so as to remove unwanted characters and then passed into the 
TextBlob library which assigns polarity to individual tweets. Finally, global polarity of the stocks is computed and visualized.  

II. LITERATURE REVIEW 
A. Machine Learning Techniques and Use of Event Information for Stock Market Prediction 
Paul D. Yoo, Maria H. Kim and Tony Jan compared and evaluated some of the existing ML techniques used for stock market 
prediction. After comparing simple regression, multivariate regression, Neural Networks, Support Vector Machines and Case Based 
Reasoning models they concluded that Neural Networks offer ability to predict market directions more accurately as compared to 
other techniques. Support Vector Machines and Case Based Reasoning are also popular for stock market prediction. In addition, 
they found that incorporating event information with prediction model plays a very important role for more accurate prediction. The 
web provides the latest and latent event information about stock market which is required to yield higher prediction accuracy and to 
make prediction in a short time frame [1]. 

B. Stock Price Prediction Using Financial News Articles 
M.I. Yasef Kaya and M. Elef Karshgil analysed the correlation between the contents of financial news articles and the stock prices. 
News articles were labeled positive or negative depending on their effect on stock market. Instead of using single word as features, 
they used word couples as features. A word couple consisted of a combination of a noun and a verb. SVM classifier was trained 
with labeled articles to predict the stock prices. [2]. 

C. Forecasting of Stock Market Indices Using Artificial Neural Network 
Dr. Jay Joshi, Nisarg A Joshi in his work, used artificial neural network (ANN) to predict the stock prices in reputed indexes of 
Bombay Stock Exchange (BSE) Sensitive Index (Sensex). They conducted experiments and case studies to compare the 
performance of neural network with random walk and linear autoregressive models. They reported that neural network outperforms 
linear autoregressive and random walk models by all performance measures in both in-sample and out-of-sample forecasting of 
daily BSE Sensex returns.The model forecasted the desired target with an average accuracy of 82% The model was efficient in 
forecasting stock prices with minimum amount of data and yielded valuable insights regarding future trends in stock prices [3]. 
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D. Social Media Monitoring using Sentiment Analysis of Twitter Data 
Rupawari Jadhav, M.S. Wakode discussed the prediction of future stock prices using the sentiment values for every stock. The paper 
focuses on two different techniques, Word2vec and N-gram, for deriving insights from sentiments in tweets. The author made use of 
sentiment analysis in addition to machine learning algorithms so as to tweets extracted from Twitter and analyzing the correlation 
between stock market movement of company and sentiments in tweets. It proposes a hybrid approach which combines unsupervised 
learning to cluster the tweets and then performing supervised learning methods for Classification. The author applied different 
machine learning techniques: Naive Bayes (NB), Maximum entropy, support vector machine (SVM) etc. and concluded that NB, 
SVM with 89.4% accuracy outperforms the other techniques in sentiment classification. They looked for a correlation between 
twitter sentiments with stock prices and determined which words in tweets correlate to change in stock price by doing a post 
analysis of price change and tweets [4]. 

III. METHODOLOGY 
Sentiment Analysis of stock market tweets is a complex operation and needs to be broken down into a set of relatively simple steps. 
This section focuses on planning and summarizing the workflow of the project for efficient Sentiment Analysis of tweets and for 
extracting valuable insights from the collected tweets. Each individual step is a sequence of operations used to process the tweets 
and to derive useful insights from these tweets. These steps are summarized in the flow chart shown below. The final result is in the 
form of a Flask application which displays the initial raw tweets that are fetched and the Overall polarity and distribution of positive, 
negative and neutral sentiments obtained upon processing those tweets.  

 
Fig 3.1: Methodology and Process Work Flow Diagram 

First, tweets about the concerned NASDAQ and NSE stocks are fetched from Twitter using the Tweepy API. The raw tweets 
fetched are in JSON format. In order to perform computations on them, they need to be converted into pure string format. These 
tweets contain several unwanted trash characters such as hashtags, usernames, tags, hyperlinks, etc. These need to be removed by 
performing Data Cleaning on the tweets. However, the cleaned tweets might still contain special characters like ‘:’ and ‘&amp;’ 
which need to be removed by Regular Expression Matching. The tweets might also contain Emojis and other non-ASCII characters 
which need to be removed. Once the tweets are properly processed, TextBlob library is used to assign polarity to individual tweets. 
This polarity may be a positive or negative integer or it may be zero. The Overall Polarity is computed by taking the sum of 
individual polarities and finally, the last step involves displaying all the results via the Flask app to the user.  
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IV. EXPERIMENTAL RESULTS AND ANALYSIS  
A. Data Collection 
The stock ticker for NASDAQ and NSE stocks is taken as input from the user via the Flask App. For the stock ticker input by the 
user, 1000 real time tweets are fetched from Twitter by using the Tweepy API. The tweets are fetched and contained in JSON 
format. In order to crawl the tweets from Twitter, API keys for Twitter app are needed. These API keys along with the number of 
tweets to be fetched are specified in a separate constants file as shown below. The following code is used for authenticating to 
Twitter and fetching tweets using Tweepy API.  

 
Fig 4.1 API keys and Configuration for Tweepy 

 
Fig 4.2: Code snippet for Tweepy authentication and fetching tweets 

 
Fig 4.3 Taking Stock ticker as input from user via Flask App 
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B. JSON to String Conversion 
The tweets collected from Twitter using the Tweepy API are in JSON format and they need to be converted into string format to 
perform further computations and processing on it. This is done using the full_text method provided by Tweepy. The Python code to 
convert the fetched tweets to string format is shown below.  

 
Fig 4.4: Code snippet to convert JSON to string format 

C. Data Cleaning 
The raw tweets in string format contain several unwanted characters which need to be removed. These characters may be in the 
form of hashtags, usernames, tags or hyperlinks. In order to remove these characters, the tweet-preprocessor library in Python has 
been used. The Python code used for cleaning the raw tweets is shown in the below code snippet 

 
Fig 4.5: Code snippet for cleaning the tweets 

 
Fig 4.6:Tweet after cleaning 

D. Regular Expression Matching 
Even after cleaning the tweets using the tweet-preprocessor library, certain unwanted characters are still present in the tweets. These 
characters include symbols used in natural language like ‘:’ and ‘&amp’. Such characters are removed by pattern matching using 
Regular Expressions. The Python code for Regular Expression Matching is shown in the below code snippet. 

 
Fig 4.7: Code snippet for Regular Expression Matching 

 
Fig 4.8: Tweets after Regular Expression Matching (&amp; replaced by &) 
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E. Remove Emoticons or Devnagri Script (Non-ASCII Characters) 
The processed tweets might still contain Non-ASCII characters like Emoticons or Devnagri script which provide no real sentiment 
value. These characters need to be removed by encoding and decoding back the format of your tweets, ASCII in our case. The 
Python code to remove Non-ASCII characters like Emoticons or Devnagri Script is shown in the below code snippet. 

 
Fig 4.9: Code snippet for removing Non-ASCII characters 

 
Fig 4.10 Tweets after removing Non-ASCII characters 

F. Assign Polarity using Text Blob 
The processed tweets are now assigned a polarity using the Textblob library. This polarity is in the form of a positive or negative 
integer or zero. If it is a positive integer, the sentiment of the tweet is positive. If it is a negative integer, the sentiment of the tweet is 
negative. If it is zero, the sentiment of the tweet is neutral. The Python code for assigning polarity to individual tweets is shown in 
the below code snippet. 

 
Fig 4.11: Code snippet for assigning polarity using TextBlob 

 
Fig 4.12: Number of Positive Negative and Neutral Tweets for NASDAQ (AAPL) stock 

 
Fig 4.13: Number of Positive Negative and Neutral Tweets for NSE (HDFCBANK) stock 

G. Compute Overall Polarity 
The individual polarities of the individual tweets are summed up and normalised so as to compute the global polarity of all the 
tweets. This global polarity provides us with the overall sentiment value of the stock ticker input by the user. 

 
Fig 4.14: Code snippet to compute Overall Polarity  
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Fig 4.15: Overall Polarity for NASDAQ (AAPL) stock 

 
Fig 4.16: Overall Polarity for NSE (HDFCBANK) stock 

H. Visualising Results 
The Positive, Negative and Neutral tweets for NASDAQ and NSE stocks can be visualised using pie charts for efficient analysis. 
The Python code to plot pie charts and visualise results is show in the below code snippet. 

 
Fig 4.17: Code snippet to plot pie charts 

 
Fig 4.18: Pie chart for NASDAQ (AAPL) stock 

 
Fig 4.19: Pie chart for NSE (HDFCBANK) stock 
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I. Deploy Results to Flask App   
Finally, the unprocessed, JSON tweets fetched, Pie Chart, Overall Polarity and the final recommendation are sent to the Web App to 
display them to the user. The web app is interfaced with Python using Flask framework which is deployed on the server. 

 

 
Fig 4.20: Flask App output for NASDAQ (AAPL) stock 

 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.429 

                                                                                                                Volume 8 Issue III Mar 2020- Available at www.ijraset.com 
     

54 ©IJRASET: All Rights are Reserved 
 

 
Fig 4.21: Flask App output for NSE (HDFCBANK) stock 

V. CONCLUSION  
The proposed system worked very well with the financial tweets of NASDAQ and NSE stocks. It focuses on analyzing the 
relationships between various events that have happened recently and studying their effects on NASDAQ and NSE stock prices. It 
enables us to gather useful insights and derive meaningful results from the twitter posts and tweets made by people around the world. 
The computation of overall sentiment value along with the distribution of positive, negative and neutral tweets helps one to get a 
broader idea about the current market scenario. However, simply fetching and directly applying computations is not enough. The 
tweets need to be properly processed so as to remove unwanted characters and then taken into account for polarity computations. 
The large amount of tweets processed enables us to get the sentiments of whether it is feasible or not to invest in a particular stock. 
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