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ABSTRACT

Social has become mainstream and ubiquitous. Our day-to-day life has always been influenced by what people
think and most of the conversations are being carried out online. At the same time, citizens are becoming more
enthusiastically engaged in policy issues, more empowered, and more demanding in their relations with traditional
ones. Researchersidentify ahunger for and reliance upon peer advice and recommendati onsfound online and this
information hunger is strongly evident in the political sphere. In any policy making considering the opinion of the
publicisconsidered tobemost crucial. Around the globe governmentsand policy makersareworking on toimprove
their performance by creating systemswhich will facilitatethem in understanding their performance.

However, people have difficulty, owing to their mental and physical limitations, producing consistent resultswhen
the amount of such information to be processed is huge. Automated opinion mining systems are thus needed, as
subjective biases and mental limitations can be overcome with an objective opinion analysis system. The ever-
rising expectations from ordinary citizens provide a continuing force for policy makersto provide more services
and with higher standards of quality. These pressures are also reason enough to find more cost effective ways of
operating so that policy makers can do morewith less.

The system devel oped hel pstotap into citizen generated content hel ping the policy makers more effectively engage
with thecitizens. It hel psend users actively force social media for outreach, communication and engagement with
thecitizensand toidentify the key initiatives required to enhance citizen delight by using the concepts of sentiment
analysis.

In this paper, we showcase-Scheme Critic -An aspect based opinion mining system which has been developed to
help the policy makersin framing their policies by collecting opinionsfrom twitter. It isused to measure the quality
of theschemes, their outputsand to measure the outcomes and impacts resulting from these outputs. Wedemonstrate
our system based on different schemeslaunched in India.

1. INTRODUCTION

Inthe current scenario, theforefront confront for the governmentsisto focus on people centric applications.
The government’s triumph depends on how effectively it is able to take the schemes launched for the
benefit of people and build strong alliances with them by empowering their participation in the decision-
making procesy 1]. Governments around the globe are moving towards building electronic government
applications and serviceg2]. So the application “Scheme Critic” which we are developing would be
embedded into such systems to aid their decison making process.

Scheme Critic analyses on understanding the citizen’s voice mostly related to schemes and includes
information on how the schemes are perceived by the general public based on citizen sentiments expressed
in social media mostly twitter. How do the citizens feel about the government policies and schemes. What
do they say about them. The analysis can tell you what the most talked about aspect of the schemes in the
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form of word cloud and the positives negatives and neutra opinions about them. By leveraging this
information, you can build citizen goodwill by designing and executing on action items that are important
to them. The policy makers can make corrective actions on the schemes of their choice.

However, when dealing with a large number of entities, even summaries would get confusing as users
would still need to keep track of how well each entity fulfills their opinion requirements. Thus, to provide
amore direct support for a policy makers decision making task, we have developed Scheme Critic, a novel
system capable of Extracting opinions on the scheme specified by the policy maker. The scheme related
tweets will be shown and the term frequency of the each word is depicted in the form of word cloud. The
pulse of the citizens on the particular scheme is provided. The idea behind Scheme Critic isto alow policy
makers select the scheme. What makes this system unique is that it gives the for and against the scheme on
top of that, Scheme Ciritic allows policy makers to analyze these opinions and provides an abstractive
summarization of these opinions. We demonstrate our current systemin the context of certain main schemes
launched by government of India.

Our proposed Framework is of three phases.

Thefirst phase concentrating on user online comments, concerning atechnique that detects and extracts
phrases along with aspect orientation containing user opinion.

The second phase focuses on annotating the sentiment orientation of the identified opinion phrases
depending on the opinion holders underlying stance against the issues they discuss.

The third phase focuses on formation of abstractive summaries. An informative and concise abstractive
summary would be a better solution for the executive management to have compatibility with small screens
like PDA'sas well. A well formed summary isimportant for high level decisions about policy and strategies.

Our approach gives a better experience to the policy makers. As they will be knowing the pulse of the
people in a more abstractive manner which not only save time but also gives better user experience.This
idea leads to Development of Scheme Critic - An Opinion Mining System for Policy Making.

Therest of the paper is organized as follows. Section 2 gives a brief overview of the architecture used.
The different modules used in the architecture is described in Section 3. Section 4 deals with DEMO of
Scheme Ciritic. Section 5 sums up the conclusions of the paper.

2. ARCHITECTURE
In this section we will provide a brief overview of “Scheme-Critic” system architecture.

Scheme-Ciritic is a web application that enables policy makers to view abstractive summaries on the
schemes. The goal of Scheme Ciritic isto first extract therelevant datafor a particular scheme. Just like any
other opinion mining systems, the Scheme Critic system consists of several key components ranging from
collecting the user generated content component to an Abstractive summaries component as shown in
Figure 1.

In brief, the system takes in tweets posted by the users related to the policy and gives results to the
policy maker in the form of abstractive summariesto assist them with their decision making process. Inthe
next few sections, we provide more information about some of the key components of the system.

The main process adapted in scheme critic is divided into 3 phases

Phase 1: Corpora Acquisition Phase.

The aim of this phase is to automatically extract tweets regarding the particular policy.
Phase 2: Sentiment Analysis Phase.
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In this phase, we automatically extract sets of relevant positive, negative and neutral tweets.
Phase 3: Abstractive summaries Phase.

The am of this phase is to focus on the visualization of summaries. These summaries need to be
viewed on smaller screens like on a PDA. An informative and concise abstractive summary would be a
better solution for the end usersto take required measures.[ 3]

3. DIFFERENT MODULES

3.1. CorporaAcquisition phase: The twitter corpus

For the development of our application, we used a corpus of on the fly tweets. The Twitter Streaming API
provides a continuous stream of public information from Twitter. These APIs use the push strategy for data
retrieval. Once a request for information is made, the Streaming APIs provide a continuous stream of
updates with no further input from the user. In order to get connected to streaming APl we need to keep the
persistent connection open. Using the method Create Streaming Connection, we can create a POST request
to the APl and fetch the search results as a stream. Twitter APIs can be accessed only via authenticated
requests. Twitter uses Open Authentication and each request must be signed with valid Twitter user
credentials. [4]

Thisprocesswas used to extract tweetsfrom twitter related to the schemeslaunched by the government
in India.
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We have different categories under which these schemesfall like pro poor, pro youth, pro development,
pro farmer, pro women, pro senior citizen etc. Tweetswere collected regarding the schemes. The current on
the fly tweets are being collected and updated as soon as there are any active conversations regarding the
particular schemes. According to avariety of relevant criteria (Make in India, Digital India and so on).

Thetweetswere collected intext format and then stored. The corpus containstherelated tweets pertaining
to the policy selected by the user.

The corpus contains not only the tweets themselves, but also a large amount of metadata associated
with each tweset, such asits date and time, the number of followers of the person tweeting, the location and
other information about the person tweeting and so on[5]. This information is useful for other predicting
activities like which location of people are for the scheme and which location of people are against the
scheme etc. The tweets are loaded in Scheme Ciritic, with the text and some of the metadata is highlighted.

Preprocessing of text is being done in the following manner

Word cloud to
> Tokenization — Stop word et the
. :> Stemming :> &

frequency

Extracted

@S/

The extracted tweets from the storage have to pass these stages

Tokenization: The process of breaking astream of text into words, phrases, symbols, or other meaningful
elements called tokens. It isthe process intended for exploration of the words in a sentence.

Sop Word Removal

The words which persist very frequently and that are essentially meaningless as they are act as connectors
for the sentences are called stop words. It iscommonly understood that stop words do not contribute to the
context or content of textual documents. Their frequency of occurrenceis usually very high and they usually
stand as the main obstacles in the information retrieval process. They prevent the exact content from being
understood by the user. So stop words should be identified and must be removed[6].

Stemming

The processof reducing wordsto their root. The rule-based replacement of word suffixesisapplied iteratively
intending to reduce the length of the words until a minimum length is reached. This is a widely used
procedure in text processing for information retrieval (IR) based on the assumption that posing a query
with the stem term results in retrieval of all the relevant non stem terms.

After this step we calculated the term frequency and inverse document frequency of the particular word
in the document.[7]
Word cloud
Word cloud can be created to visualize word frequency of thetext. It lets usfind out the buzzing topic of the
day on the particular policy.
3.2. Sentiment Analysis Phase

In this phase, we automaticaly extract sets of relevant positive and negative adjectives of the framework
we annotate the sentiment orientation of the identified opinion phrases in order to assign them with a
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positive or negative polarity label depending on their opinion holders underlying stance against the issues
they discuss.

To identify how citizens evaluate governmental decisions, we rely on the notion of words semantic
orientation and we try to discriminate between words of positive and negative sentiments as follows.

1. Detect the context: The context or the words related to the aspect terms are determined and then its
polarity is computed according to these words. Dependency parsing or smple distance functions could
be used to determine these wordg8].

2. Determinethepolarity: A Multinomial Naive-Bayes algorithm will be used to determine which among
them could be positive, negative or neutral. We propose to usefor learning aclassifier based on different
features:

» The terms frequency

» The Parts Of Speech features frequency

» The pre-polarity features

» Z-scorefeatures (the number of words which have Z-score more than three in each sentiment class)

Finally, the system aggregates the ratings of all sentiments expressed about the candidates of an aspect
to estimate its rating The aspects with positive orientation could be allowed to pass through the next level.

Based ontheoutput of the above analysis, we may not only capture the citizen'sviewpoints on concerned
policy issues but with the proper tools and techniques we may also be able to build predictive models about
how citizens assess public sector regulations.

3.3. Visualization of Summaries

Summariesare very informative but still harder for the user to understand why the topic received aparticular
rating.

The direct unstructured extraction would get al the tweets forcing users to read many often highly
redundant sentences about schemes.

Therefore it is desirable to generate concise textual summary of redundant opinions.
Example:

1. Make in India drive catches momentum

2 Make In India Super Hit

3. Makein Indiais intended to make India a manufacturing hub of the world.
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Sample abstractive summary from the above three tweets:

“Make in India drives catches momentum and it is regarded as a big hit intended for making India a
manufacturing hub of the world.”

When the end user wants to view the summaries on smaller screens like on a PDA, an informative and
concise abstractive summary would be a better solution. This is the main motive of going for abstractive
summaries.

A graph data structure is used to produce abstractive summaries of highly redundant opinions. The key
ideais to construct atextual graph that representsthe text to be summarized. Then, three unique properties
of this graph are used to explore and score various sub paths that help in generating candidate abstractive
summaries [9].

Our graph data structure is different in that each word unit is regarded as a node and the structure of
sentences are regarded as directed edges.

The algorithm used here is capable of finding out

* The redundant discussions

e Similar sequences with minor variations

* Nodes that look like hubs can be compressible

So finally we can view the summaries which will be of major help to the end users.

4. Demo

We will demonstrate our systemin the context of schemeslaunched by the government.We will demonstrate
the following features of Scheme critic:

The system is being divided into 4 modules

1. Policy search

2. Crowds Talk

3. Policy Summary

4. Sentiment

Scheme Ciritic enables users to select a category from the given number of categories.

(2] Twitter Analyzer

Select a Policy To Search The National Institution for Transforming India (NITI AAYOG)

Make In India
Digital India

Pro Poor Smart City Programme

The National Urban Development Mission

Pro Farmer Deen Dayal Upadhyaya Gram Jyoti Yojana

Pro Women Pragati Platform

Pro Senior Citizen Mission Housing for all

Pro Development Pradhan Mantri Ujjawala yojana
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Based on the users selection crowds talk about that policy is extracted. The tweets on the scheme
“Make in India” are shown here

[£] Twitter Based Sentiment Analyzer

[ Policy Search T Crowds TaIkT Policy Summary I Opinion ]

Crowds Talk For Policy Name Is Make In India
Crowds Talk
Journalist. Follow news on foreign affairs, media, vaping. 8
Journalist, filmmaker and entrepreneur. Author of Startup Capitals, Igbal, The Resurgence of Satyam. Co-founder, Startup Capitals and dirctor, Kitaab ) 4
Go2Pune: Jobs - All the latest Jobs, Careers, Employment & Recruitment in Pune, Maharashtra, India! Search & Post Jobs https:/it.co/j3WcnjCkf8
Farmer, Engineer
Track all of the latest Electronics News with Owler. View all companies in the Consumer Electronics Sector: hitps:/t.co/RK58us8Exw
PhD aspirant at @nyuniversity. Recovering reticent
An independent publication carrying authoritative opinion and the best of Indian reportage. The Wire is edited by @svaradarajan, @bombaywallah, and @mkvenu1
Passionate about working on projects, products and processes that help people work faster, better and happier.
Providing news, views & profiles on #Startups & #SME from the Number 1 Business Daily in India
Online portal for #gold and #jewellery saving schemes featuring India's most trusted jewellers. Get #JewelRich now.
CEO at SUKRIT INVESTMENTS & CONSULTANTS
AAPATRIOT
Edubilla is one of the best global education information portals. You can get complete information about all types of educational institutions
Marketing & Product Conversion Consultants | Business-first Digital Transformation | Team: @suitophobia @mel_CPTN @_Leeblake and a lil’ bit of @JasonDWallace
#Engineering student(3\8) at Rajasthan Technical University Kota.Contact on (rk97saini@amail.com). Views /Tweets are personal. RTs arent endorsement
The Holy Connection Labs. A platform for online publishing that enables writers,bloggers and trippers to connect, share and express. hitps://t. co/PDZi2H3yP4
EY is a global leader in assurance, tax, transaction and advisory services. We make a difference by helping our clients achieve their potential
Voice of the folks making digital marketing legendary at MindShift Interactive. We've covered marketing, research & influencer relations & content production!
The official Twitter feed of SAP India. SAP is the world's leading provider of business software, offering applications and semvice.
Deo Palace Deo Arungabad (Bihar)
SEO SMO Internet Marketing Analyst | Alia Fan | Modi Fan | #fun-loving #boy n #SuperHero by #Heart
Edubilla is one of the best global education information portals. You can get complete information about all types of educational institutions
Lead Center for Accelerating Innovation and Impact @ USAID, Saving Lives at Birth GC, Fighting Ebola GC, passionate about scaling innovation. Tweets my own
Retweets are not endorsements

| Support Narendra Modi ji
Periodista y productora de documentales. Redactora en @EFE. Reporto historias de pazy género en #Latinoamerica. Pasados docs sobre #Haiti y #exiliocubano

The tweets posted by which user and the date and time settings as well as the demographic location of
the user will be extracted as shown. This gives us a clarity of
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In order to find out the most trending topic or the topic which was discussed number of times by many
peopleif we click on theword cloud button it shows the words and how they are associated along with their
frequencies.

The sentiment of the collective opinion is being done using the agorithm said above
The opinions which are negative ,neutral and positive will be represented as a graph

Sentiment analysis is an excellent source of information about audience behavior and can provide us
many insightsto form a proper and effective marketing strategy. It allows you to measure what mattersthe
most for your business. We can get a sample graph in this manner to allow the end user a comparative
analysis.
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The final stage is preparing the summarized version of that particular scheme.

5. CONCLUSION

Scheme Ciritic is a system for performing real-time opinion mining about schemes launched by government
over the enormous wealth of user-generated content being currently produced. This system differs from
most previous opinion mining projects in multiple aspects. It aims at detecting opinions about specific
schemes regarding an open set of topics or issues. It mainly concentrates on investigating highly reactive
and short-lived user generated content such as tweets, which represent a great confront due to their un
structured nature. The output from the analysis helps us to develop your transformational socia strategy
roadmap giving the opinion on the schemes. The demo system gives a better experience to the policy
makers. As they will be knowing the pulse of the people in a more abstractive manner which not only save
time but also gives better user experience.
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