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ABSTRACT

TWITTER SENTIMENT ANALYSIS

This project addresses the problem of sentiment analysis in twitter during
the current situation covid-19; that is classifying tweets according to the
sentiment expressed in them: positive, negative or neutral. Twitter is an
online micro-blogging and social-networking platform which allows users
to write short status updates of maximum length 140 characters. It is a
rapidly expanding service with over 200 million registered users [24] - out
of which 100 million are active users and half of them log on twitter on a
daily basis - generating nearly 250 million tweets per day [20]. Due to this
large amount of usage we hope to achieve a reflection of public sentiment
by analysing the sentiments expressed in the tweets. Analysing the public
sentiment is important for many applications such as firms trying to find
out the response of their products in the market, predicting political
elections and predicting socioeconomic phenomena like stock exchange.
The aim of this project is to develop a functional classifier for accurate and

automatic sentiment classification of an unknown tweet stream.
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CHAPTER 1
INTRODUCTION

1.1 PROJECT OUTLINE

TITLE OF THE PROJECT: - TWITTER SENTIMENT ANALYSIS
1.2 INTRODUCTION

As internet is growing bigger, its horizons are becoming wider. Social Media
and Micro blogging platforms like Facebook, Twitter, Tumblr dominate in
spreading encapsulated news and trending topics across the globe at a rapid
pace. A topic becomes trending if more and more users are contributing their
opinion and judgments, thereby making it a valuable source of online
perception. These topics generally intended to spread awareness or to
promote public figures, political campaigns during elections, product
endorsements and entertainment like movies, award shows. Large
organizations and firms take advantage of people 's feedback to improve
their products and services which further help in enhancing marketing
strategies. One such example can be leaking the pictures of upcoming
IPhone to create a hype to extract people's emotions and market the product
before its release. Thus, there is a huge potential of discovering and
analyzing interesting patterns from the infinite social media data for
business-driven applications. Sentiment analysis is the prediction of
emotions in a word, sentence or corpus of documents. It is intended to serve
as an application to understand the attitudes, opinions and emotions
expressed within an online mention. The intention is to gain an overview of

the wider public opinion behind certain topics. Precisely,it is a paradigm of



categorizing conversations into positive, negative or neutral labels. Many
people use social media sites for networking with other people and to stay
up-to-date with news and current events These sites (Twitter, Facebook,
Instagram, google+) offer a platform to people to voice their opinion. For
example, people quickly post their reviews online as soon as they watch a
movie and then start a series of comments to discuss about the acting skills
depicted in the movie. This kind of information forms a basis for people to
evaluate, rate about the performance of not only any movie but about other
products and to know about whether it will be a success or not. This type of
vast information on these sites can used for marketing and social studies.
Therefore, sentiment analysis has wide applications and include emotion
ruining, polarity, classification and influence analysis. Twitter is an online
networking site driven by tweets which are 140 character limited messages.
Thus, the character limit enforces the use of hashtags for text classification.
Currently around 6500 tweets are published per second, which results in
approximately 561.6 million tweets per day. The Twitter sentiment analysis
involves the use of natural language processing to extract, identify to
characterize the sentiment content. Sentiment Analysis is often carried out
at two levels 1) coarse level and 2) fine level. In coarse level, the analysis of
entire documents is done while in fine level, the analysis of attributes is done.
The sentiments present in the text are of two types: Direct and Comparative.
In comparative sentiments, the comparison of objects in the same sentence
Is involved while in direct sentiments, objects are independent of one another
in the same sentence. However, They tend to be highly unstructured and

non-grammatical. It gets difficult to interpret their meaning moreover
extensive usage of slang words, acronyms and out of vocabulary words are

quite common while tweeting online.



CHAPTER 2

SYSTEM REQUIREMENTS

2.1 SOFTWARE REQUIREMENTS :
Operating System : Windows 8
Language . python

software used . python IDLE

2.2 HARDWARE REQUIREMENTS :
Minimum 1GB RAM.
Minimum 50MB hard disk.

Better performance with 2.10ghz and above cache memory



CHAPTER 3
MODULES AND FUNCTIONS

3.1 MODULES:
Following python module have been used in the program:

tweepy
datetime
TextBlob
Matplotlib

3.2 FUNCTIONS:
The functions that are used are as follows:

Description
Registering App
Accessing Data
Storing Data
Preparing Data

Tweepy:

Tweepy is open-sourced, hosted on GitHub and enables Python to
communicate with Twitter platform and use its APIl. Tweepy supports
accessing Twitter via Basic Authentication and the newer method, OAuth.
Twitter has stopped accepting Basic Authentication so OAuth is now the only
way to use the Twitter APIl. The main difference between Basic and OAuth
authentication are the consumer and access keys. With Basic

Authentication, it was possible to provide a username and password and
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access the API, but since 2010 when the Twitter started requiring OAuth, the
process is a bit more complicated. An app has to be created at
dev.twitter.com. OAuth is a bit more complicated initially than Basic Auth,
since it requires more effort, but the benefits it offers are very lucrative:
Tweets can be customized to have a string which identifies the app which
was used. It doesn’t reveal user password, making it more secure. It's easier
to manage the permissions, for example a set of tokens and keys can be
generated that only allows reading from the timelines, so in case someone
obtains those credentials, he/she won’t able to write or send direct
messages, minimizing the risk. The application doesn't reply on a password,

so even if the user changes it, the application will still work.

TextBlob

TextBlob is a Python (2 and 3) library for processing textual data. It provides
a simple API for diving into common natural language processing (NLP)
tasks such as part-of-speech tagging, noun phrase extraction, sentiment

analysis, classification, translation, and more.

Matplotlib

matplotlib.pyplot is a collection of command style functions that make
matplotlib work like MATLAB. Each pyplot function makes some change to
a figure: e.qg., creates a figure, creates a plotting area in a figure, plots some
lines in a plotting area, decorates the plot with labels, etc. In matplotlib.pyplot
various states are preserved across function calls, so that it keeps track of
things like the current figure and plotting area, and the plotting functions are

directed to the current axes.



CHAPTER 4
MATERIALS AND METHODS
4.1 Description:
To be able to access Twitter data programmatically we need to create and
register an app on twitter developers website for authentication and

thereafter we can access data by using Twitter API.
Create an application

Application Details

Name *

Callback URL

FIG 4.1.1 Create An Application

4.2 Registering App:

To register the twitter app, we need to create a new app
https://apps.twitter.com/. On registering the app we will receive consumer
key and consumer secret key. Next, From the configuration page of the app,
we will get access token and access token secret, which will be used to get
access to twitter on behalf of our application. We must keep these
authentication tokens private as they can be misused. Best practice is to

create a separate config file and keep these tokens.



W Application Management H v

CodelLabsSentimentAnalysis

Settings Keys and Access Tokens

Application Settings

Consumer Key (API Key) «

Consumer Secret (AP| Secret)
Access Level Read and write (modify app permissions)
Owner

Owner ID

Application Actions

Regenerate Consumer Key and Secret Change App Permissions

FIG 4.2.1 Registering The Application

4.3 Accessing Data :

Twitter provides REST API’s to connect with their service. We will use one
python library to access the twitter REST API’'s called Tweepy. It provides
wrapper methods to easily access twitter REST API. To install Tweepy we
can use below command.:

Pip install tweepy

4.4 Storing Data:
Now we will access all tweet data from personal profile and store it for our
analysis steps Tweepy library provides simple cursor interface to iterate

through all the tweets and store them in file.



4.5 Preparing Data:-

Before we begin to analyze the twitter data, it's important to understand the
structure of the tweet as well as pre-process the data to remove non-useful
terms called stop-words. Preprocessing of data in data analysis is the very
Important step. Preprocessing is in the simple term means to take in the data
and prepare the data for optimal output considering our requirement.
Tokenizing: the Tweet Tokenization is one of the most basic, yet most
important, steps in text analysis The purpose of tokenization is to split a
stream of text into smaller units called tokens, usually words or phrases. We
will use python NLTK library to tokenize the tweets. Even NLTK library needs
some preprocessing steps to correctly tokenize @mentions and #hashtags.
We use regular expressions to provide exceptions for mentions and
hashtags.

Removing Stop-Words: Stop-word removal is one important step that
should be considered during the pre-processing stages. Stop-words are
most popular and common words of any language. While their use in the
language is crucial, they don’'t usually convey a particular meaning,
especially if taken out of context. This is the case of articles, conjunctions,
some adverbs, etc. which are commonly called stop words. Some libraries
provide default stop-words for different languages. NLTK library provides

default stop-words for English language.



CHAPTER 5
RESULT

5.1 Output :

Edit Format Run Options Window Help

ORuthHandler
textblob TextBlob

TwitterClient (ob3

(& Python 3.8 Shell

File Edit Shell Debug Options Window Help
Python 3.8.1 (tags/v3.8.1:1b253bé, Dec 18 2019, 23:11:46) [MSC v.15916 64
DE4)] on wWin32

Type "help”, "copyright", "credits" or "license ()" for more information.

- RESTART: C:\Users\ELCOT\AppData\Local\Programs\Python\Python38\TuitterClient.p

v
POSitive tweets percentage: 35.526315789473685 %
Negative tweets percentage: 18.42105263157
Neutral tweets percentage: 46.05263157

Fositive tweets:
@BFMIV_Inside: @B#AUDIENCES - 30.0
E IMERICAINE
LARGE LEADER CHAINES INFO

@ péva

[ 3 RT @SenSchumer: 000 Emericans have died from COVID, but President
w | Trump still just keep lying.

nline course  TECHNO  Tidy d screensh Donald Trump: Too many lies L.
SUMMIT T @PChidambaram IN: “In 47 months I have done more than you have in 47 years” s v
Ln: 55 Col:4

REPORT  TECHNO New folder
B E SUMMIT R

i 1621
Q Type here to search )

Edit Format Run Options Window Help

re
tweepy

tweepy ORuthHandler

textblob TextBlob

REPORT
FRONT

[ Python 3.8.1 Shell

File Edit Shell Debug Options Window Help

Gonsumer_key
consumer_secret
access_token = '13

access_token_secret

Donald Trump: Too many lies f.

RT @PChidambaram IN: “In 47 months I have done more than you have in 47 years” s

aid Mr Donald Trump in the Presidential debate yesterday.

RT @BoycottUtah: It is Thursday, October 1, 2 One citizem, I call for the re

moval from office by any legal means, the impeached fascist.

@sayitnspinit Of course the far left make it seem like Donald Trump never even s

aid that!

RT @JonHutson: Boom. Bolice arrested Froud Boys member Alan Swinney in Oregon a

fter the presidential debate, in which Trump refused to dis.

RT @akoz33: a supporter Donald Trump on the air. On the pages of some famous pe

ople on Facebook, posts appear that would fit well into pu

RT @RoArquette: Be Clear ,anyone who votes for Donald Trump is racist. the end.

RT @katicporteroc: Here's how much President Trump paid in federal income tax in
11, 2012

# attempt authentication

REPORT  TECHNO
BACKPAGE  SUMMIT

$
RT @Kamaladarris: Donald Trump is weak.

knous he can’t win if the people vote.

0 ne is throwing up every roadblock he

TECH! can to supp
SUMMIT

Q Type here to search 0 girer B
FIG 5.1.2 Tweets Explanation
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Edit Format Run Window

Options Help

re
tweepy

tweepy OauthHandlexr

textblob TextBlob

ient REPORT
FRONT PAGE

N
“}
(% Python 3.8.1 Shell

File Edit Shell Debug Options Window Help

ritterClient (obj

% keys and to
consumer_key
consumer_secret =

access_token = '131
access_token_secret

Negative tweets:
RT gProjectLincol

BREAKIN

Donald Trump’s secret debate tape revealed.

[Speculation got a little out of hand — we were just monkeying a.
RT @SaraGideon: Senator Collins refuses to hold Donald Trump accountable for his
failed COVID-1%5 response. Here in Maine, I brought Democra.

RT @stillgray: "In one voice, our nation must condemn racism, bigotry, and white
supremacy. These sinister ideologies must be defeated. Hat

@REReich: Question: What's been the single largest driver of misinformation a
bout Covid-18?

# attempt authentication

Fox

News.

TECHNO
SUMMIT

@JosBiden: Donald Trump is the worst president we've ever had.

@senSanders: Tne average registersd nurse paid $11,526 in federal incoms taxs

while Donald Trump, the self-proclaimed billionaire, pai

gKamalaHarris: Donald Trump is not pretending to be anything other than what

ne 1s: someone who will not condemn White SUPZEmacists.

BT @NewsRaters: Donald Trump donates his salary for 3 years in a row, and you'ze
online ECHNO  Tidy desktop screensho mad because he didn't pay encugh taxes?

U-python2 SUMMIT Please emplain

1622
O Type here to search -10-202(

Edit

Format Run Options Window Help

e
tweepy

tweepy OAuthHandler

textblob TextBlob

TwitterClient (object) :

[.& Python 3.8.1 shell

File Edit Shell Debug Options Window Help
failed COVID-1% response. Here in Maine, I brought Democra
RT @stillgray: "In one voice, OUX NAacion NUST condemn racism, bigotry, and white
supremacy. These sinister ideologies must be defeated. Hat
RT GRBReich: Question: What's been the single largest driver of misinformation a

# key d tol
consumer_key
consumer_secret

access_token = '131051
access_token_secret =

bout Covid-19?

% attempt authentication

Donald Trump is the worst president we've sver had.
he average registered murse paid 511,526 in federal income taxe
while Donald Trump, the self-proclaimed billionaire, pai
KamalaHarris: Donald Trump is not pretending to be anything ocher than what
= he is: somecme who will net condemn white supremacista.
REBOR T LN BT @NewsRaters: Donald Trump donates his salary for 3 years in a row,
<PAGE  SUMMIT  RaviChan

nd you'ze

mad because he didn't pay enough taxes?
Please explain....
! F- RT @Cocofritz: .@tedcruz to @ChrisCuomo on #HateTrump @CNN — Q@“Donald Trump b
| P zoke you guys. Your entire network now is how much you hate T
RT @Newsweek: Donald Trump Jr. calls Hunter Biden "crackhead' after drug past br
RAMYA e SEREE R LI ouont up st debate https://t.co/H1YKOuQElL
U-python2 SUMMIT s |

62
Q Type here to search © NG gm0

FIG 5.1.4 Tweets Explanation
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CHAPTER 6

CONCLUSION

In this project, we started with very basics of Twitter data analysis. We
explained for twitter app authentication using OAuth and Tweepy. Then we
explained steps to collect historical data as well as streaming data. We then
preprocessed the data using tokenizers. In the final step, we tried to execute
a number of use cases to analyze the stored data. We represented results
of analyzing most used terms for a data set, most used hashtags, most used
mentions of user accounts on twitter and we also represented the bigrams
l.e. two terms used frequently in our dataset. This project is introductory in
nature and hence deals with basics of twitter data analysis using python.

In future work, we will try to represent more advanced data analysis patterns

decision making with more accurate results.
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APPENDIX

A. SOURCE CODE

import re
import tweepy
from tweepy import OAuthHandler

from textblob import TextBlob

class TwitterClient(object):

Generic Twitter Class for sentiment analysis.

def _init_ (self):

Class constructor or initialization method.

# keys and tokens from the Twitter Dev Console
consumer_key = '8sDWgRNLidoZOjNiZCbN6grzm'

consumer_secret =
'PRPIZET IvsyFUWVWN1hcqOLKkte7FNiDOt60Y XGPofErx0dOl’

access_token ='1310819781193412608-
Ywp76 KWNA4ShAO4HDuUuvMgtE7w8Ykyyl"

access_token_secret =
'Y3ASR3J1IXGIJUKpKLVsSNwWLD6kCoBmMN6hXXm712a6WCdHsV*

13



# attempt authentication
try:
# create OAuthHandler object
self.auth = OAuthHandler(consumer_key, consumer_secret)

# set access token and secret
self.auth.set_access token(access_token, access_token_secret)

# create tweepy API object to fetch tweets
self.api = tweepy.API(self.auth)
except:
print(""Error: Authentication Failed"")

def clean_tweet(self, tweet):
Utility function to clean tweet text by removing links, special
characters
using simple regex statements.
return ' ".join(re.sub("'(@[A-Za-z0-9]+)|([*0-9A-Za-z
\tD|(\w+\NS+H)™, ™ ™, tweet).split())

def get_tweet sentiment(self, tweet):

Utility function to classify sentiment of passed tweet
using textblob's sentiment method

# create TextBlob object of passed tweet text
analysis = TextBlob(self.clean_tweet(tweet))

14



# set sentiment

If analysis.sentiment.polarity > 0:
return 'positive’

elif analysis.sentiment.polarity == 0:
return ‘neutral’

else:
return 'negative’

def get_tweets(self, query, count = 10):

Main function to fetch tweets and parse them.

# empty list to store parsed tweets
tweets =[]

try:

# call twitter api to fetch tweets

fetched tweets = self.api.search(g = query, count = count)
# parsing tweets one by one

for tweet in fetched_tweets:
# empty dictionary to store required params of a tweet

parsed_tweet = {}
# saving text of tweet

parsed_tweet['text'] = tweet.text

# saving sentiment of tweet
15



parsed_tweet['sentiment’] =
self.get_tweet_sentiment(tweet.text)

# appending parsed tweet to tweets list
If tweet.retweet_count > 0:

# if tweet has retweets, ensure that it is appended only once
if parsed_tweet not in tweets:
tweets.append(parsed_tweet)
else:
tweets.append(parsed_tweet)

# return parsed tweets
return tweets

except tweepy. TweepError as e:

# print error (if any)
print(""Error : " + str(e))

def main():

# creating object of TwitterClient Class
api = TwitterClient()

# calling function to get tweets
tweets = api.get_tweets(query = "Donald Trump', count = 200)

# picking positive tweets from tweets
ptweets = [tweet for tweet in tweets if tweet['sentiment'] ==
'positive’]

16



# percentage of positive tweets
print(*'Positive tweets percentage: {}
%" .format(100*len(ptweets)/len(tweets)))

# picking negative tweets from tweets
ntweets = [tweet for tweet in tweets if tweet['sentiment’] ==
'negative’]

# percentage of negative tweets
print(*'Negative tweets percentage: {}
%" .format(100*len(ntweets)/len(tweets)))

# percentage of neutral tweets

print(*'Neutral tweets percentage: {} %\
" format(100*(len(tweets) -(len( ntweets )+len(
ptweets)))/len(tweets)))

# printing first 5 positive tweets

print(""\n\nPositive tweets:"")

for tweet in ptweets[:10]:
print(tweet['text'])

# printing first 5 negative tweets

print(""\n\nNegative tweets:")

for tweet in ntweets[:10]:
print(tweet['text'])

if _name =="  main__ "
main()
# calling main function

17



B.SCREEN SHOTS

SENTIMENT

neutral 4883
® positve 3137
® negative 1517




Sentiment Tweets

Negative (@united is the worst. Nonrefundable First
class tickets? Oh because when you select
Global/FC their system auto selects economy
w/upgrade.
(@united 1 will not be flying you again

Neutral @VirginAmerica my drivers license is
expired by a little over a month. Can I fly
Friday moming using my expired license?
@VirginAmerica any plans to start flying
direct from DAL to LAS?

Positive @VirginAmerica done! Thank you for the
quick response, apparently faster than sitting
on hold ;)

(@united 1 appreciate your efforts getting me
home!

Negative

entiment analysis 10
wort or long text boxes are common elem
types of forms. Closed-ended questions re
yes or no answer, or a selection froma ¢
radio box or check mark. Unlike this

open-ended questions require the use.
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