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/ ABSTRACT \

Since 2006 Twitter has been a platform that allows users to tweet no
more than 140 characters. Tweets Include daily conversations,
Information sharing, news critigues, and updates about a Twitter user’s
life. Thus Twitter promotes a wide array of emotional expression. In this
research Twitter Is queried for tweets and these tweets are used to
Identify users who might be in need of psychological help. To begin
analysis, a collection of personal, expressive tweets will be gathered.
These collected tweets will contain content where the Twitter user
appears to be sincerely writing about their depression. Analysis will be
done by using ANEW word list and other algorithms to compute Mood
Quotient which can be used in user identification.

MOTIVATION

A lot of papers have been published on how Twitter data could be used
to capture human mood/sentiments. There are also quite a lot of
Interesting projects done driven by Twitter data. Some of them include
sentiment analysis over a topic/event, behavioral patterns across
regions, stock market predictions, etc. Most of these implementations
capture the mood/sentiment of the crowd. We intend to concentrate on
mood fluctuations of an individual rather than a crowd. Analyzing an
Individuals mood could be most valuable in early identification of
mental health problems.

SYSTEM DESIGN

»» Tweet Collector: Responsible for downloading tweets using Twitter
API. Output is a huge set of twitter data in JSON format.

»» Tweet Extractor: Responsible for parsing tweets and extracting
relevant tweet data for analysis.

»» Mood Analyzer: Key component of the whole design. Parses a
tweet and calculates Mood Quotient using ANEW world list ratings
for words In the tweet. Multiples tweets with lower Mood Quotient
pertaining to a single user are identified.

<

» Result Analyzer: Provides analysis of the twitter data set that Is
used as Input.

)

The design includes data cleaning involving purging of tweets with
Irrelevant data like tweets in local languages, junk text, anomalies etc.
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/ ARCHITECTURE & IMPLEMENTATION \ / HADOOP MAP-REDUCE \

Tweet Life Cycle In the system:

Parse Tweet

Store results for
further Analysis

*» Twitter data used to do analysis. Other social web data like
Facebook etc. could be integrated as well.

» Analysis Is done by collecting bulk tweets and rating them
according to ANEW list which has a quotient of positivity or
negativity related to each word based on Valence and Arousal Mean.

*» The ANEW word list provides a set of emotional ratings for a large
number of words In the English language. The words have been
rated in terms of pleasure, arousal and dominance.

«» Two values called Valence Mean and Arousal mean are used to
represent the emotional quotient value for each word.

¢ The mean values are given on a scale of 1 to 9. These values are
scaled to 100 for computational flexibility.

Some word rating samples:

Depressed

@ | Valence Mean —1.83

Mood Quotient calculation for a Tweet:

totalWords=0: totalMood =0

all words
processe - . readNextWord |
d??? |

tweetMood = totalMood/totalWords total\Words++; ,_
totalMood += getMoodOfWord()

¢ The main MapReduce framework of the project resides in this module
of Mood Analyzer .

¢ The tweets are divided among the mappers available and the tweets
are processed individually at each mapper.

¢+ The Hadoop’s MapReduce framework helps in this division of tweets
to each mapper.

“ Tweets per user basis will be collected at Reducer and gives the
output.

Map Reduce sample diagram
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OUTPUT

RESULTS

Sample tweet mood quotient calculation

Tweeted text: RT @nicolehasedge: i feel really worthless.
sad. unimportant. insignificant. low. depressed. hurt. used.
shitty. scummy. useless.

Time of creation: Tue Apr 01 06:57:07 +0000 2013

User: marijamari_

Mood Quotient = 17

B

Tweeted text: sad mad sad mad
Time of creation: Tue Apr 02 07:10:42 +0000 2013
User: mayabrebs

Mood Quotient = 19

S

++* Precision variation with data size used

Accuracy vs Data size

—9% of accuracy

/ RESULTS Contd... \

*» Mood Quotient ranges with varying data set sizes

% of Tweets in various Mood Quotient (MQ) ranges for varied data size
—MQ(<20) MQ(20-60) —MQ(60-100) Anamolies

CONCLUSIONS & FUTURE WORK

= Twitter data could be effectively used to predict early mental health
problems with a certain degree of precision.

» Understanding a individual’s mood can be of most value when
studied over a period of time.

“* More sophisticated Lexicon construction will lead to improved
precision in the prediction process.

» Implementation of a scalable system that can process huge twitter
feed spanning across several month to years could help analyze user
patterns and behavior.

¢ Crowdsourcing techniqgues along with automated algorithms could
produce more accurate results.
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