University of Aizu, Graduation Thesis. March, 2016

51200224 1

Emotwitter — A Tool for Emotional Analysis of

Twitter Stream

Yuki Kobayashi s1200224

Abstract

Social media is rapidly developing now, and its
influence is significant for many people. It is used for
many purposes, such as communicating with friends
and strangers, obtaining information and news,
advertising new products and so on. In the University
of Aizu we developed a tool called Emotwitter, which
can analyze user tweets.

Emotwitter can download tweets of particular users,
analyze word frequency, build tweet word cloud and
identify emotions contained in tweets. Since the
system still needs improvements, this study is
dedicated to resolving existing problems and to adding
new functions. Improvements include the support of
the latest Twitter API 1.1 and OAuth authentication
using access token of user account. New functionality
includes a keyword-based tweet search function. These
improvements enable Emotwitter to provide better
analysis options than before.

1 Introduction

On the Internet, different forms of communication
are developing. We use various Internet
communication tools to get into contact with people.
Among them, social media has a significant place.
Social media is a scalable media that provides user-
generated contents and helps user to connect with each
other.

Twitter is one of the most famous micro blogs in the
world. According to official Twitter, Inc. information,
it has more than 30 million active users per month all
over the world. The number of users who visit a
website through a link posted on a tweet is more than
billion per month [1]. Twitter is also becoming an
important tool for marketing, and especially popular
among young people. This trend is expected to
continue in the future, so we need tools to analyze
tweets. Information volume of Twitter is huge, and its
content is diverse: individual emotional messages,
news, advertisements of new products and so on.
Therefore, there is a demand for software instruments
that are able to categorize and analyze tweets, helping
to use Twitter resources more effectively.

Supervised by Prof. Maxim Mozgovoy

Emotwitter is a tool for emotional analysis of Twitter
messages, created at the University of Aizu [2]. It
supports several types of text analysis, but in its recent
version also suffered from a number of problems. First,
it did not support the latest Twitter API 1.1. It caused
occasional faults when retrieving user tweets. Next,
Emotwitter did not use OAuth authentication with
access token of user account. Without OAuth support
it is impossible to redistribute the software to an
unspecified group of users (because they will use the
same limited access token). So I mainly improved
these points in my work.

2 Emotwitter in Detail

Emotwitter is a tool written in C# with the support of
several third-party libraries to analyze user emotions.
The Fig.l1 shows the control panel of Emotwitter.
When a user inputs a Twitter account name into the
text box “Username” and clicks the "Twitter” button,
the system displays the retrieved tweets of the given
user. In the example it is visualizing the tweet stream
of @darthvader'. Emotwitter can get no more than
3200 tweets using Twitter API (it is a limitation of
Twitter API). If a user inputs certain keywords into the
text box “Filter by keyword”, the system will extract
tweets from the list of downloaded tweets that contain
the given keyword. Emotwitter can also build the
following types of visualization:

® Emotional distribution by calculating
emotional score using word-emotion
association lexicon.

®  Rader chart of emotional score (see the
Fig.2).

®  Word cloud of frequent words in tweets
(see the Fig.2).

1 . . . .
Darth Vader is a fictional character in Star Wars.
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[

a2 Control Panel(user search)

User name Filter by keyword
darthvader [b Twitter] [@ Disk] [ Spikes ] [ Select All ]

[ Reinput PIN Code |
200 tweet(s) from 'darthvader' from 2012/01/07 to 2016/01/08

(2015/05/05) Arrived too late to witness my evil Empire trounce #RedSox, but enjoyed my @NESN interview none-the-less http://tco/LCuiDFXzEJ
(2015/05/05) @ESPNAssignDesk As you wish, ves.

(2015/05/05) Celebrating Sitho de Mayo w/ the 501st today by blowing up a small rebel enclave. I love a good party. #RevengeOf TheFifth
(2015/05/09) Palpatine / Vader 2016

(2015/06/12) With a special appearance by your favorite Sith Lord - https://tco/ro9bq90rf5

(2015/06/26) To the haters: The Supreme Court just altered the deal, pray they don't alter it further. #LoveWins

(2015/06/27) RT @cr_wookie: RT @darthvader Rh rhr raauuh: The Supreme Court rrhn aauurhh rhr nuuh, rehn wahr raa'r aahrn ur raauerr. #loveiiine
(2015/08/25) @ JenLynnBishop Impressive, MOST impressive.

(2015/10/20) I always finish what I start. #TheForceAwakens #StarWars https://tco/m7LZGsTuDp

(2015/10/20) RT @DrewLewis: My eod reverse hyperspace blows my mind. It's incredible. https://t co/Bdtlctk 4OR #starwars

(2015/10/24) @ChrisPirillo Indeed, on both counts.

(2015/11/20) @SteveStreza &ltpeers at you while slowly breathing from across the rooméet;

(2015/12/11) Soon. #TheForceAwakens

(2015/12/14) Violent desert dwellers kidnap saintly mother of galaxy’ s wunderkind. Brought to justice. #ExplainAFilmPlotBadly https://t co/yWS0gqNO8Dz
(2015/12/17) The reviews are in but how good can a movie really be without your favorite Sith Lord in it? #TheForceAwakens

(2015/12/17) @mikebush @TechJournalist &lt;Stares at you ominously from across the room, slowly breathing&et;

(2015/12/17) Couldn’t find any rebels to destroy today. Spoiled #TheForceAwakens for a bunch of nerds instead. Evil itch scratched.

(2015/12/19) Impressive. ¥Most* impressive. #TheForce Awakens

(2015/12/23) Search your feelings, you *know* it to be true. https://tco/Fdk 9alYTyC

(2015/12/23) @KyloR3n You may have been to paradise, but you’ ve never been to me.

(2015/12/25) @davidcaolo can’t believe I' m saying this but don’t let those pieroei go over to the dark side, golden brown is best.

(2015/12/26) So embarrassing. @KyloR3n https://t co/tR8hBSlhcn

(2015/12/28) @camilleseracee *peers back at you in silence*

(2015/12/30) @alinabradford Impressive, most impressive. Ping @DeathStar_PR about a position in the IPD - Imperial Propaganda Department
(2015/12/31) Thankful Kylo takes after me instead of his erandmother. https://t co/ 6k jGOcMwje

(2015/12/31) @eXpZA I' m the Dark Lord of the Sith. Do you think I care about spoiling your movie-going experience? #fnswercarefully
(2015/12/31) @eXpZA Indeed. Pray I don’t alter it any further. https://tco/Tm9abSYhPT

(2015/12/31) @Gilgamark When the Dark Side develops a “Force Cranium Enlargement’ ability, I Il be sure to let you know.

(2015/12/31) @xPressurexD You're preaching to the dark, foreboding choir. Try putting a period at the start of that tweet next time.

(2016/01/08) RT @briankesinger: Lil #kyloren explores the forests of starkiller base with his imaginary friend. #calvinandhobbes #starwars #mashup https--

Figure 1: Control panel of Emotwitter. It visualizes tweets from “darthvader”
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Figure 2:Rader chart and word cloud of “darthvader”
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3 Emotwitter Improvements
3.1 Correspond Twitter API 1.1

Emotwitter used Tweetsharp — one of C# libraries

that support communication with Twitter. However,
Tweetsharp support was finished in 2014, and its final
version is not compatible with the latest twitter API
1.1. As a result, Emotwitter operations often failed
with no clear reasons.

So I decided to substitute it with the modern Twitter
library Tweetinvi [3]. Tweetinvi is a C# library
designed to simplify the development of applications
for Twitter in C#. When we migrated to this new
Twitter library, Emotwitter started working normally.
The Fig3 is a part of the source code used to
download tweets. Migration to Tweetinvi also required
numerous modifications in this module.
Normally, user timeline” API can download only max
200 tweets per call, so it is necessary to perform

51200224

numerous requests. Emotwitter implements using
“Max_id” and repeats Fig.3 instruction.

3.2 OAuth Authentication

OAuth is an open protocol that provides algorithms
for secure authorization. So it leads saving user
password and it can say secure authentication. [4]

OAuth authentication does not use user password,
instead it relies on the access token sent by the
application. So it leads saving user password and it can
say secure authentication.

Each Twitter API-enabled application needs a
Twitter account to rely on consumer key, consumer
secret sequence, access token and access token secret
sequence of a Twitter account. Consumer key and
consumer secret sequence must belong to the
developer, but the access token and the access token
secret sequence should belong to the application user
(since Twitter limits the number of requests per user).

var oldestTweet = tweets.Min(x => x.Id) - 1;

userTimel ineParameter.MaxId = oldestTweet;

tweets.AddRange(receivedTweets);

var userTimelineParameter = new UserTinelineParameters();

userTimel ineParameter.MaxinunNumberOf TweetsToRetrieve = 200;

receivedTweets = Tineline.GetUserTimeline(userName, userTimelineParaneter).Tofrray();

Figure 3: Retriev

Get Access Token
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ing tweets
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Figure 5: The upper part is the authentication page.

Figure 4: When user starts Emotwitter, first The

this window opens

lower part is a PIN code.



University of Aizu, Graduation Thesis. March, 2016 $1200224 4
private void Buttonl_Click{object sender, Eventlirzs e)

var pinCode = TextBox1.Text;

if (TextBox1.TextLength == 7)
var userCredentials = CredentialsCreator.GetCredentialsFromVerifierCode(pinCode, appC);
futh.SetCredentials(userCredentials);
this.Close();

else { MessazeBox.Show("THIOEEEA AL T HEE N, "Error”, MessazeBoxBut tons .0k, MessazeBoxIcon.Error); }

private void Button2_Click{ohject sender, Eventirzs e)

strinz CONSUMER_KEY = "IN ;
string CONSUMER_SECRET =
/f Create a new set of credentials for
appC = appCredentials;

/{ Go to the URL so that Twitter authenticates

e application
var appCredentials = new TwitterCredentials (CONSUMER_KEY, CONSUMER_SECRET);

the user and gives

var url = CredentialsCreator.GetAuthorizat ionURL{appCredentials);
// This line is an example, on how to make the user zo on the URL
Process.Start (url);

him a PIN code

Figure 6: OAuth Authentication

So I made Emotwitter rely on OAuth authentication
with user access token and access token secret
sequence. The Fig4 shows a screen used to
authenticate with OAuth. The application contains
hardcoded consumer key and consumer secret
sequence, and when the user starts the application, it
sends them to the Twitter server.

Next, Twitter publishes the request token and request
secret sequence needed for the subsequent operations.
The application redirects the user to the Twitter server
and opens the Twitter authentication webpage. (see the
Fig.5 upper) There are several types of OAuth
authentication available. Emotwitter relies on the pin-
based authorization suitable for desktop applications.
It uses a 7 digits pin code number to authenticate.
When the user clicks ”Authorize app”, a pin code is
displayed. (see the Fig.5) Then the user inputs this
number into the text box (Fig.4, “Input PIN code”),
and obtains an access token and access token secret
sequence. This way, OAuth authentication completes,
and Emotwitter main module starts.

The Fig.6 is a part of the source code to authenticate
OAuth. Button2 Click() is a function that opens the
authentication page on the Internet using consumer
key and consumer secret sequence. Button1 Click() is
a function that accepts an input pin code and
authenticates with OAuth.

3.3 Keyword-based tweet search
function

Emotwitter can analyze individual user’s emotion by
collecting his or her tweets. But it could not analyze
the impact of a certain keyword in the whole
Twittersphere. For example, Emotwitter can analyze
whether a specific user likes Star Wars. But it could
not analyze the general impact of Star Wars on Twitter
users.

So I made a module can search and display all the
tweets of Twitter that include the keywords typed in
the text box. Next, it performs their emotional analysis,
calculates polarity (whether they are positive or
negative) and builds a word cloud. (see the Fig.8)

The Fig.7 visualizes tweets including “darthvader”.
The tweet date and user name are displayed at the left
side of the window, and the user tweet is displayed
after the user name. This module utilizes Twitter
search API.

The Fig.9 is a part of the source code used to process
keywords. The “SearchParameter” used to set
“Keyword  search” options. The  parameter
of ”SearchType” sets the preferred types of retrieved
tweets: popular, recent and mixed (mix popular and
recent).
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a3’ Control Panel(word search)

Search Word
“darthvader” -RT

862 tweet(s) from “darthvader” -RT from 2016/02/05 to 2016/02/09

Filter by keyword
[Ej Twitter] [E) Diskl [ Spikes ] [ Select All ]

(2016/02/05) pme_youtuber
(2016/02/05) Jimmie_Ramseyer
(2016/02/05) star_wars_toy
(2016/02/05) pabloxamatattoo
(2016/02/05) Dynomutttcoles
(2016/02/05) yohh 8
(2016/02/05) eotechtown
2016/02/05,

teepeekshirts The Star Warrior by Dr Monekers .. https:
2016/02/08) GonChrisoulis
(2016/02/05) TravelAwan
(2016/02/05) star_wars_toy
(2016/02/05) allpag
(2016/02/05) MMonicaNavo
(2016/02/05) StarWarsPolling
(2016/02/05) teewarehouse?2
(2016/02/05) CoolStuff2Get
(2016/02/05) LoboMenares
(2016/02/05) star_wars_toy
(2016/02/05) starwarsneeds
(2016/02/05) WIREDGIJOE
(2016/02/05) nicholashartan?2

Now Production! Kamen Rider vs Darth Vader https://tco/P47cDpe2bZ #youtube #starwars #kamenrider #darthvader #sith
#DarthVader STAR WARS Vintage ROTJ Bib Fortuna Darth Wader 2 Pack MOC https://tco/scsnQ5ix26 #StarWars
w ¥ Lego Compatible Star Wars Minifigures 16pcs/lot Yoda DarthVader Clone Storm Trooper https://tco/92sUqUDEET https://t co/brHYNhbBQE
Home Sweet Dark Dide #SW #darkside #cometothedarkside #DarthVader #StarWars #odespertardaforgas https://tco/lz17Y112Y4
CrossoverStar Wars/Transformers#starwars #transformers #lukeskywalker #darthvader https://t co/HuOs9iNo8k
i am ur father #starwars#darthvader https://tco/reLIPMVVUF
We loved this @WW commerciall Where is the mini #DarthVader from @Volkswagen #SuperBowl ad nowhttps://tco/zawlar2iCm via @NoogaNews #CHA
co/ IGON7TMbZy #DarthVader #StarWars .. htt
I hate spoilers #starwars #darthvader #anakinskywalker #scarface #spoiler @ North Lai o
Come to the Darkside &amp; have a coffee C*Around Sineapore in black &amp; white#darthvader+ https://tco/zS7BESHIO?
& # Lego Compatible Star Wars Minifigures 16pcs/lot Yoda Darth\fader Clone Storm Trooper https://tco/92sUqUDEET https://tco/ JOfOT4hTVQ
An #environmentally friendly way to eet to the #office https://tco/PonljIBGan #starwars #Darth\ader #biztip https://tco/jZwneyCDXy
Flashback Friday #fbf #dressup #halloween2009 #modeirl #darthvader--- https://tco/BYBxnMI1Ru
Best Movie https://tco/qdWWMJENT .. https://tco/130e lulF 2H #darthvader | https://tco/T45tv4bD IN https://t oo/ TJIISKKX
Join Me - By @zerobriant part of the Electric 80s serieshttps://tco/TGABMXWmWz #darthvader #starwars #joinme https://tco/XuY5Cadlch
Band-Aid @Darth\ader @Star'Wars Star Wars Assorted Adhesive Bandages https://tco/wohiRCS{Da #StarWars #DarthVader https://t co/kvbXKwNOd?
#Elsa and #DarthVader clash in the #frozen lands of Hoth HD https://t co/FFRoNRfn\/d
1 Lego Compatible Star Wars Minifigures 16pcs/lot Yoda DarthVader Clone Storm Trooper https://tco/92sUqUDEET https://tco/SzpsaUWGQI
Band-Aid @DarthVader @StarWars Star Wars Assorted Adhesive Bandages https://tco/sElcriYjPr #StarWars #DarthVader https://tco/pPabéKZzRm
FOR SALE LEGO STAR WARS SET 7662 TRADE FEDERATION MTT #lLego #StarWars #CloneWars #DarthVader https://tco/ttVCHX60AB https://tco/kvMHpErRIi
Star Wars #war #Star'Wars #Rebels #Batman #DarthVader #awesome #lightsaber https://tco/YxdeoBy5ON

ps://tcos 07k 0tk BUr
Erighton https: o/E90dj0avr(

Figure 7: Control panel "Keyword search” of Emotwitter. It displays tweets including ’darthvader”.
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Figure 8: Radar chart and word cloud of tweets including “darthvader” except retweets.

4 Result and Discussion

Emotwitter now supports Twitter API 1.1, and thus
works stable and reliably with Twitter services.
Thanks to OAuth authentication with using user access
token we can freely redistribute Emotwitter as open
source and let anyone use the software. We are
planning to develop Emotwitter further into a complete
system available online. “Keyword-based search”
function enables the users to analyze emotions on
tweets, retrieved by a keyword search.
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var searchParameter = new TweetSearchParameters(userName)

Lang = Lanzuage.English,
SearchType = SearchResultType.Mixed,
Max i mumNumberOf Results = 100,

i
var user = llser.GetUserFromScreenName (userName);

tweets.AddRange (tweets2);
int requestNum = 10;
for (int ¥ = 0; ¥ <= requestNum; y++)

var oldestTweet = tweets.Min(x => x.Id) - 1;
searchParameter.MaxId = oldestTweet;

user = User.GetUserFromScreenName (userName) ;
tweets.AddRange (tweets2);

var tweets? = Search.SearchTweets(searchParameter).Tokrray();

tweets? = Search.SearchTweets(searchParameter).Tokrray();

Figure 9: Keyword-based tweet search.



