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EXECUTIVE SUMMARY

Micro-blogging websites have evolved to become a source of all kinds of information.
People post all kinds of real time messages on micro-blogs including their experience of
a service they use, opinions on a variety of topics and current issues, complains and

positive sentiments about the product they use.

Twitter offers a unique dataset in the world of brand sentiment. Brands receive
sentiment messages directly from their customers in real time on twitter. These brands
have the opportunity to analyze these messages to determine the consumer sentiment.
Telecom industry being a high volume service industry receives hundreds of comments
on their social media pages daily from their customers regarding their experiences,
complaints and opinions on the services provided.

The aim of this study is to analyze the sentiments of a corpus of tweets posted with
hashtags and twitter handles of major Telecom players in India, including VVodafone and
Airtel. The study aims to classify the tweet sentiments as positive, negative and neutral.
The purpose of this study is to identify key service areas of these companies which
require further improvements and the areas which provide positive experience to the
customers. The study further discovers trends from the data which may generate

actionable insights.
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CHAPTER -1

INTRODUCTION

The growth of social media over the last decade has revolutionized the way individuals and
companies interact with each other and the way companies conduct business. With millions
of people spending countless hours on social media to communicate, share, interact, and
thereby create user-generated data at an unprecedented rate, social media has become a
source of big data. (Reza Zafarani, Huan Liu et al, Cambridge University Press, 2014) There
are different types of online platforms used for engagement with the customers, including
blogs, social media websites such as Facebook and Twitter. With the help of social media
websites, costumer engagement with the organization occurs in real time. This type of
engagement with customer provides a unique opportunity for improving marketing

intelligence.

Social media data mining is the process of extracting, analyzing and representing actionable
patterns from social media data to fetch meaningful insights. It is observed that 30% of the
total customers that complaints about customer service do so using social networking
websites (Chandra, International Journal of Business Research, 2011). This data helps to
understand consumer behavior and provides an opportunity to learn about consumer
perceptions in real time, as they occur (Shintaro Okazaki et al, 2014). The increase in the
user generated content on social media sites have grown exponentially and presents a
unique challenge in interpreting, harnessing, and analyzing textual content as the data is too
large, fragmented and unorganized. Sentiment analysis is a useful technique that can help

overcome these challenges by extracting and analyzing large data from various sources.

Sentiment analysis is a textdata mining technique that evaluates textual content using
machine learning techniques. This research method is associated with the field of marketing,
sentiment analysis provides an effective and efficient evaluation of consumer opinions and
behavior in real time. (SearchBusinessAnalytics, 2016). It allows data extraction and
analysis from a very large dataset without obstructions and time delays. With the help of
sentiment analysis, marketers collect valuable data on attitudes and opinions in real time,

without any effect on generalizability, reliability and validity. Marketers also gain
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information on attitudes and opinions of consumers in real time. This helps marketers to

prevent the cost incurred in lengthy market research activities.

In this study, we apply sentiment analysis techniques to gauge the sentiments of the
customers regarding the services provided by Teleecom companies. The objective of this
study is to analyze the sentiments of a corpus of tweets posted with hashtags and twitter
handles of major Telecom players in India, including Vodafone and Airtel. The study aims
to classify the tweet sentiments as positive, negative and neutral. Further, the purpose of this
study is to identify key service areas which require further improvements and the areas

which provide positive experience to the customers.



CHAPTER-2

LITERATURE REVIEW

Kaplan and Haenlein (2010) define social media as “a group of Internet-based applications
that build on the ideological and technological foundations of Web 2.0, and that allow the
creation and exchange of user-generated content”.Social media include online social
communities (e.g. Twitter, Facebook, LinkedIn etc.), blogs, content communities (e.g.
Flickr, YouTube, etc.), wikis (e.g.Wikipedia), social bookmarking, and news sites (e.g.
Delicious, Digg, Reddit) (Boyd and Ellison, 2007; Constantinides and Fountain, 2008). The
primary difference between social media and the “old Web” is the availability of free,
accessible and easy-to-use online tools for content publishing, editing, sharing,
bookmarking, and classification that enable interactive exchanges between individuals and
groups (O’Leary, 2011).

Sentiment analysis is regarded as valuable technique in the field of “customer experience
analysis” (Kho, 2010). Unlike traditional surveys of customer opinions (often time-
consuming, cumbersome, formal, and costly), automated text-mining is more efficient
alternative for opinion analysis, especially when dealing with the instantaneous nature of
social media (Koppel and Schler, 2006; Deshpande and Sarkar, 2010; Arnold, 2011).

With a characteristic matter-of-fact honesty, genuineness and originality, consumer
commentaries in social media are one of the most sought types of information online
(Deshpande and Sarkar,2010). Consumers’ own reviews of products, services, and brands
are highly valued among online audiences (Burton and Khammash, 2010). Customers are
also eager and open to voice their dissatisfaction with products and services via social media
(Weiet al., 2008; Geho et al., 2010).

Research on opinion mining or sentiment analysis started with identifying opinion (or
sentiment) bearing words, e.g., great, amazing, wonderful, bad, and poor. Many researchers
have worked on mining such words and identifying their semantic orientations or polarity
determination (i.e., positive, negative and neutral).

Although blogs, review sites and forums are some of the richest sources of content
about customer experiences, recently research efforts in field have pointed at the
opportunities that Twitter opens for opinion-mining studies.



CHAPTER-3

SOCIAL MEDIA TRENDS IN INDIA

Social media usage in India increased manifolds, as the number of internet users in India
reached 375 million users. (Statista.com, 2016). India is a key market for social media
giants as India has mobile social media penetration of about 9% (Statista.com, 2016) and the
active online networking clients in India has developed to around 106 million. India is
among the main three nations regarding number of individuals utilizing Facebook (100m+
clients), while Twitter is seeing an expanded client base of more than 33 million (Ernst
Young, 2015). The expanded portable web infiltration is additionally observed as a key
supporter of expanded development in online networking utilization. Around 84% of
Facebook's 100 million clients in India get to it utilizing their cell phones. (Ernst Young,
2015).

Almost 80% brands that were surveyed and analyzed, consider Facebook to be one of the
most important social media platform , while about 47% of the brands that were surveyed
consider that Twitter is the second important channel to have presence on, followed by
YouTube (43% of the brands that were surveyed, consider youtube to be the third important
channel). (Ernst Young, 2015)

75% of India’s online population is digital consumers i.e. those who use digital media for
purchasing goods and services (Ernst Young, 2015). Trust in a brand and company is no
longer dependent only on company-controlled, traditional mass media channels, but rather
on peers and communities through social media and other digital channels. Therefore,
brands need to allocate a significant proportion of marketing budget for initiatives and
practices that focuses on social media marketing and marketing in any other digital

platform, that will help to market the product and services to these customers.

The top 3 objectives to be present on social media for the brands are Building Brand
Highlight Brand News/ Awareness, Customer Engagement and Building a Community.
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Fig 3.1: Objectives for being present on Social Media
(Source: Social Media Marketing-India Trends Study, EY, 2015)

3.1 Measuring Success of Social Media Platform

For measuring the success at social media platform, marketers use various metrics like

Brand sentiment analysis

It defines the motive, emotion for which the post is made. Sentiment analysis is a method
that helps to add context to the conversation and also analyze the tone of the conversation.

The number of positive, negative and neutral comments helps to measure the sentiment.

Customer engagement

With respect to social media platforms, it shows how often and how many consumers are
interacting with a brand. The customers or visitor are engaging with a brand when they are

performing certain activities on the platform like, comment, share, re-tweet and like.

Brand mentions

In a particular period of time, the number of times a brand gets mentioned in a social media

or webpage is called Brand Mentions.



Social reach

It measures the total number of people a brand is able to reach via various social media
networks it is present in. It is a measure of range of influence and takes into account the
number of, retweets, shares, repins, visitors (fans/ subscribers/ followers), click-through
rates, referral rates etc.

3.2 Measuring Brand Sentiment

Measuring Brand sentiment is a method which provides information about Brand health, to

evaluate campaigns and other initiatives or for competitive research.

As the online presence of a company increases manifolds, manual tracking of sentiment
becomes impossible. For tracking of these sentiments, many tools (both free and paid) are

available in the market.

Most organizations use social listening tools to monitor their brand sentiment. Tools used
for social listening purpose include Meltwater , SAS text analytics, Radian6, Simplify 360,

Iristrack, Social Mention, Hootsuite and Nethase.

2]
Yes

63%

Fig 3.2: Companies measuring Brand Sentiment using Social Listening Tools
(Source: Social Media Marketing-India Trends Study, EY, 2015)

Marketers believe that sentiment analysis has reaped benefits for their companies. Some of
the major benefits that organizations have realized by integrating these social listening tools
with marketing (social media) include effective management of customer queries, better

view of the consumer behavior and resolution on requests.
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Fig 3.3: Impact on Brand Sentiment after using Social Listening Tools
(Source: Social Media Marketing-India Trends Study, EY, 2015)

Companies are viewing these social media platforms as a place not only for marketing but
also for understanding their customer more effectively and earning a good brand name.
Customers are more satisfied when response time to their queries is less and the stated

response proves to be a useful conversation.
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Fig 3.4: Frequency of Updates on Social Media
(Source: Social Media Marketing-India Trends Study, EY, 2015)

In 2014, 38% brands were known to have average response time of 30 min or less

(compared to average response times stated by 25% brands for Facebook and 28% of brands

in 2013). (Ernst Young, 2015).

Average Response Time

What is your average response time in which you attempt to reply to users on a social networking platform?

Lo

<30 min

51.2%
50.1%

Average Response Times

13-24 hours

1
10% 20% 30% 20% s0% 60%

2014 Responses [ 2013 Twitter 2013 Facebook

Fig 3.5: Average Response Time on Social Media

(Source: Social Media Marketing-India Trends Study, EY, 2015)
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3.3 Using Twitter in Sentiment Analysis

In terms of regular number of visitors and registered users, Twitter is one of the most used
social media platform across the world. (Garg et al., Journal of Management Information
Systems, 2011). There are more than 161 million people associated with twitter. Twitter
receives more than 56 million tweets and more than 600 million search queries everyday,
which makes it an important social media platform for monitoring real-time interactions and
sharing information(Savage, 2011; Thelwall et al., Journal of American Society for
Information Science and Technology, 2011). With message size of not more than 140
chahacters it answers to a simple question “What are you doing?”, it has become the most
preferable platform for information gathering on social media(Geho et al.,2010; Gayo-
Avello, 2011; O’Leary, Communications of the ACM, 2011). Companies are using it to
address problems faced by their customers in real-time and to reach more population for
promoting their brand. A branch of sentiment analysis focuses on collecting tweets,
categorizing and analyzing them to get the opinion of population on their product and
services at different interval of time and using these results to continuously improve their

service in future (Fotis Misopoulos et al, 2014).

Sentiment analysis uses tweets because when a person tweets about any product, service or
event, he/she demonstrates an “information behavior”. This behavior is induced by an
opinion, perception, intent or judgment which therefore provides information about the
product, service, event or user. Savage (2011) observed that, “taken together tweets can
open a surprising window into the moods, thoughts, and activities of society at large” which
allows the company to get meaningful insights about the customer opinions but at the same

time when seen separately these tweets may seem useless.

The cases of sentiment analysis using twitter is still not very high, but the number of
companies using it as a source for gathering information is growing day by day. Various
methods and tools are being experimented continuously for analyzing tweets and revealing
useful information.(Thelwall et al., Journal of American Society for Information Science

and Technology 2011). Based on the above mentioned facts, the research is conducted



within the domain of sentiment analysis by providing an example how tweets can be
gathered and analyzed to gain knowledge about customer perception and experiences in

Telecom Sector.

Consumers of Telecom services actively post their experiences in the form of opinions,
complaints, suggestions etc. on a daily basis.

Hemant @hemantd111 12
& Unofficial response -

Dear @shubHASHISH you have very high expectations from

@VodafonelM _ in India customers are a-plenty_ 11

Expand

(%]
iy]
Py e]
=]

E Vodafone India odafonel 14 Sep
mshubhashish We called you more than once but you were
unavailable. Kindly let us know the best time to reach you.
Expand

Shubhashish @shubHASHISH 14 Sep
@VodafonelM because | have switched off that number. Can you
please respond to the email | sent you last week?

Expand

o
=]

Vodafone India @Vodafonell 17 Sep
_E;-ShUDhEIShiSh We called You more than once but You were
unavailable. Kindly let us know the best time to reach Yo

Expand

Shubhashish @shubHASHISH 17 Sep
@VodafonelM and | repeatedly tell you that the phone is switched off
as | am not in India. Do check my email or send an email.

Expand
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A '~ Stafford Fernandes
I‘ @, Delhi suffers Airtel

Airtel is the new Sonam Gupta

. Pranav wse navk 19 -1 :
Frustrated with the service of Alrtel ! No Network Problem continues ! Delhi
Suffers Airtel bit.ly/2f1F9Nb

= PUNdit RaveShankar ' Themangofellow - Nov 2
m Delhi Suffers Airtel. Entire India suffers Alrtel Almost every call drops.

M Rahul Singh  CricRahull {
Airtel spending money only in Advemsement not in services
ﬁ Call drop is the biggest issue Delhi Suffers Airtel

Fig 3.6: Tweets addressed to Vodafone and Airtel Handles

(Source: Twitter.com, 2017)

These aggregators can mine the customer comments and analyze them to understand the
general customer sentiment. They can further analyze areas which particularly require

immediate attention for improvement and areas which delight the customer.

For example: Multiple posts on a particular day about the call drops and voice disturbance
can make the company look into its operational issues and rectify them to deliver better

services and ensure customer satisfaction.

Customer sentiment can be measured over a long duration to analyze the impact of a newly
adopted strategy. These companies can mine for trends in their feed to understand the

customer better and thereby deliver a better service.
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CHAPTER-4

INDUSTRY PROFILE
4.1 Telecommunication in India

In the whole world India has the 2" largest telecommunication network in the terms of
telephone users (fixed & mobile phone) with 1.05 billion subscribers (as on 31 August
2016).

Even call tariffs in India are one of the lowest in the world because of huge competition
Indian market has, India also enjoys 2" largest Internet user-base in the world
(342.7 subscribers till 31t million internetMarch 2016).

Growth of Indian Mobile Subscribers and Key Milestones (2000-2015)

« Carriers purging

1000 non-profitable subs 80%
+ Supreme Court "Q% =0 76%
cancels licenses /’74% b3l
issued in 2008 919 =71% M
68% 368
« 3G services
750 4 launched | 6o
+ 3G &BWA
- auctions d s
[ + MNP launched i
s
E ] g
3 500 - - per / 0% %
n second -
H billing c
o + 122 new 26 ' 34% _g
= licenses 3
= + Dual technology b ®
= licenses awarded -
= 1
250 1 20%
Pays introduced FDI fimit /
+ CDMA allowed to increased from 1%
be a mobile tech 49% to 74%
= Licenses fees were 165]
reduced / 9%
0 +—e ,__,.w——-s”f—-‘!( E 0%

Mar' 00 Mar'01 Mar'02 Mar’03 Mar’04 Mar’0S Mar’06 Mar'07 Mar'08 Mar'09 Mar'10 Mar'll Mar' 12 Mar' 13 Mar'l4 Mar'ls

== \ireless Subs (Mn)  —O@~Teledensity (%)

Sources: TRAL CC Research & Analysis  Note 1: In this case ‘Teledensity' is defined as the total wireless subscribers as a % of population

Fig 4.1: The growth of Mobile Subscribers
(Source: TRAI, TechSci Research, ibef.org, 2016)
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In the Indian telecommunication industry the major sectors are telephone, internet &
television broadcast, in a country where telecommunication industry is in a process of
transforming into networks of next generation

Telecom industry in India has undergone liberalization & growth at a tremendous pace
since the onset of 1990s and is now one of the world's most competitive & fastest growing
markets. This Industry has already grown over 20 times in just a span of 10 years, in the
year 2001 there were under 37 million subscribers, which in the year 2011 has gone to over
846 million subscribers.

The socio-economic development in India has been supported by the advancement in and it
indeed has played a very important role to reduce the gap or the urban-rural digital divide to
some extent. With introduction of e-governance, it has also helped in increasing the level of
transparency of governance in India. The government of India now has been pragmatically
using modern telecommunication facilities in order to provide the rural folk with mass
education programmes.

1000

00 - |

800 | State-Owned Introduction Growth in Collutar Moklle

of Private Competition

1_& 700 4 | |
= CAGR
E 500 a5%
F | |
£ 500
2z
@ 400 | | |
[}
]
= 300 4

200 - CAGR | CAGR |

10%: 20%
100

o ok @n.g-. f‘ '\"I.rrhg;'rfﬁql'ﬁ-ﬂ ﬂ.@. e e BB AT i
-..E'u,f?’"@' G{bﬂ '#‘..gl Ef"ﬁ.“ﬂf‘ ﬂ.ﬁ?‘ ﬂf‘q 1@,@,&,‘@,"@{},@,&@1*&

| B Fixed Line Subscriber [mallion) Mobale Cellular Subscriber Imallion] |

Fig 4.2: The increase in Cellular and Fixed line subscribers
(Source: TechSci Research, ibef.org, 2016)
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4.2 Growth of Telecom Industry in India:

« India is the 2" largest telecommunication market in the world & it has the 3rd
highest number of internet users.

o Telephone subscriber base in India expanded at a CAGR of 19.96 %, becoming
1058.86 million during FY 07-16.

o The total telephone subscription was at 1,058.86 million, and the teledensity stood
at 83.36 %, in March, 2016.

Growth in total subscribers

1200
1000
800 -
600 -
400 -
200 1 &

1

\
E\ ‘:;
- - - —- - . v

FYO7 FY08 FY09 FY10 FY11 FY12 FY13 FY14 FY15

mmm Telephone Subscnbers (in mallions) —e—Teledensity

FY16

Source: Telecom Regulatory Authority of India, TechSci Research
Notes: CAGR - Compound Annual Growth Rate

Fig 4.3: Telephone Subscribers Growth in FY16(millions)
(Source: TRAI, TechSci Research, ibef.org, 2016)

Wireless Segment is dominating the market:

« India is currently the second-largest telecommunication market and has the third
highest number of internet users in the world.

o India’s telephone subscriber base expanded at a CAGR of 19.96 per cent, reaching
1058.86 million during FY07-16.

e In March 2016, total telephone subscription stood at 1,058.86 million, while
teledensity was at 83.36 percent

14
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Composition of telephone subscribers (FY16)

20% 0.4%

mUrban Wireless
m Rural Wireless
Urban Wireline

Rural Wireline

Source: Telecom Regulatory Authority of India, TechSci Research

Fig 4.4: Composition of Telephone Subscribers
(Source: TRAI, TechSci Research, ibef.org, 2016)

India is currently the world’s second-largest telecommunications market and has
registered strong growth in the past decade and half. The Indian mobile economy is
growing rapidly and will contribute substantially to India’s Gross Domestic Product
(GDP), according to report prepared by GSM Association (GSMA) in collaboration
with the Boston Consulting Group (BCG).

The liberal and reformist policies of the Government of India have been instrumental
along with strong consumer demand in the rapid growth in the Indian telecom sector.
The government has enabled easy market access to telecom equipment and a fair and
proactive regulatory framework that has ensured availability of telecom services to
consumer at affordable prices. The deregulation of Foreign Direct Investment (FDI)
norms has made the sector one of the fastest growing and a top five employment
opportunity generator in the country.

The Indian telecom sector is expected to generate four million direct and indirect
jobs over the next five years according to estimates by Randstad India. The
employment opportunities are expected to be created due to combination of
government’s efforts to increase penetration in rural areas and the rapid increase in
smartphone sales and rising internet usage.

International Data Corporation (IDC) predicts India to overtake US as the second-
largest smartphone market globally by 2017 and to maintain high growth rate over
the next few years as people switch to smartphones and gradually upgrade to 4G.

Market Size:

Driven by strong adoption of data consumption on handheld devices, the total
mobile services market revenue in India is expected to touch US$ 37 billion in 2017,
registering a Compound Annual Growth Rate (CAGR) of 5.2 per cent between 2014

15



and 2017, according to research firm IDC.

e According to a report by leading research firm Market Research Store, the Indian
telecommunication services market will likely grow by 10.3 per cent year-on-year to
reach US$ 103.9 billion by 2020.

e According to the Ericsson Mobility Report India, smartphone subscriptions in India
is expected to increase four-fold to 810 million users by 2021, while the total
smartphone traffic is expected to grow seventeen-fold to 4.2 Exabytes (EB) per
month by 2021.

e As per July 2014 TRAI report, India has close to 920 million total mobile
subscribers. Just 6 years back that number was 250 million, whereas 10 years back
in 2004 the same number was 48.3 million. That is a as huge a jump as it could.

With growth in numbers, our Telecom Industry has also evolved. We now have 4G too.
Mobile internet speeds are increasing, and more and more people are now coming on the
Internet thanks to growth in Smartphones.

We present to you the chart that shows this growth from 3.1 million mobile users to 920
million in 2014

Indian Mobile Subscriber Growth 2000 - 2014

151%

Fig 4.5: India Mobile Subscriber growth
(Source: Trak.in)
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4.3 Major Players: Facts and Figures

Overview
Subscribers!®! i )
Rank «  Operator's Name ¢ Technology : 4 Market Sharel'” 4 Ownership s
(in millions)
*Vodafone India - GSM-900/1800
(EDGE)
A _ Vodafone Group (45.1%)
2100 MHz UMTS, HSPA+, EVDO *Vodafone India - *Vodafone India - ) )
Aditya Birla Group (26%)
1 \lodafone-ldeal'!! 1800 MHz LTE 207.25 18.72% )
Avxiata Group Berhad
*|dea Cellular - GSM-900/1800 (EDGE) | *Idea Cellular - 193.23 | *Idea Cellular - 17.17% 2 )
Providence Equity

2100 MHz UMTS, HSPA+
LTE Band 3 (1800 MHz)'2

Airtel

GSM-900/1800 (EDGE)
2100 MHz UMTS, HSPA+
LTE Band 3 (1800 MHz),
LTE Band 40 (2300 MHz).
LTE Advanced

270.64

24.32%

Bharti Enterprises (64%)
SingTel (36%)

Jio

LTE Band 5 (850 MHz),
LTE Band 3 (1800 MHz),
LTE Band 40 (2300 MHz),
Voice over LTE

121

10.98%

Reliance Industries

BSNL Mobile

GSM-900/1800 (EDGE)
2100 MHz UMTS, HSPA+
CdmaOne, EVDO

17

96.9

8.80%

State-owned



5 Aircel

6 Reliance
Communications

7 Tata DoCoMo

8 Telenor India

9 MTS India

10 MTNL

This is a list of mobile network operators of India as on 25 March 2017.

Note:

(GSN-900/1800 (EDGE)
2100 MHz UMTS, HSPA+
2300 MHz TD-LTE

GSNM-900/1800 (EDGE)
2100 MHz UMTS, HSPA+
WIMAX

GSM-1800 (EDGE)
2100 MHz UMTS, HSPA+
CDMA, EVDO

WIMAX

GSM-1800 MHz (EDGE)
2300 MHz TD-LTE

CDMA2000, EVDO

GSM-900 MHz (EDGE)
2100 MHz UMTS, HSDPA

Airtel is acquiring Telenor.

1
2. Vodafone and Idea are merging
3. Reliance, Aircel, MTS are merging. Tata Docomo may also join them.
4. BSNL And MTNL are merging.

Active CDMA Operators:

91.3

86.5

33.0

916

5.9

36

8.38%

7.99%

9.17%

4.94%

0.60%

0.34%

Maxis Communications (74%)
Sindya Securities and Investments
(26%)

Reliance ADAG

Tata Teleservices (74%)
NTT DoCoMo (26%)

Telenor Group

Sistema (56.68%)
Shyam Group (23.98)
Government of Russia (17.14%)

State-owned

Fig 4.6: Major Telecom Players with their subscribers and market share
(Source: Wikipedia.org, 2017)

o Tata Indicom: Tata now has operations on a national scale. Numbers start with
'9246','9247','9293','9248'.

Tata (by the name 'Walky") and Reliance (by the name 'Fixed Wireless Phone') also offer a
landline hybrid phone. The phone is like a normal instrument, but instead of the phone cable
it has an antenna which connects to the network like any mobile phone. Internet connection
is also possible via dialup and using broadband. The call rates are comparable to landline

rates.

Defunct CDMA Operators:
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e« RCOM: Numbers start with '93" and are 10 digits long.
'9394','9393','9346','9396','9391",'9380','9347','7702',9292','936 7'

MTS: New CDMA operator but seems to be focusing only on data services (wireless)
Landline Operators:
Land line numbers are 8 digits long, and GSM / CDMA cellular operators are 10 digits.
« BSNL: Bharat Sanchar Nigam Limited: The oldest operator in the telephone
business. BSNL phone numbers start with the prefix '2'. (27, 23)
o Tata DoCoMo: Formerly Tata Teleservices. Numbers start with '6".

o AirTel: Newest of the landline operators. Airtel numbers start with '4".
e MTNL: Mahanagar Telecom Nigam Ltd.

Twitter handles of various Telecom Operators in India along with the number of their

followers:
Twitter Profiles Stats in India

Followings Followers
9 Reliance Mobile (@Relizncelobile) 2612 2 407 827
.-9 airtel India (@airtelindia) 8 2158 922

airtel
3 é Aircel (@Aircel) 5072 662 933
@ Vodafone India (@VodafonelN) 75 330 615 594
e Tata Docomo (@tatadocomo) ] 533 828
@ Bharti Airtel India (@Airtel_Presence) 78 467 262 024
e Telener India (@Telenorindia) 576 210 916
8 | !dea ) Ides Cellular (@ideacellular) 3 196 040

w

BSML = BSNL India (@BSNLCorporate) 94 75 309

Fig. 4.7: Twitter handles of various Telecom Operators in India

(Source: Socialbakers.com, 2017)
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Vodafone (Twitter handle: @vodafonelN)

Profile name @Vodafonell
Followers 615 594
Following 75 330

Tuveets 793 556
Bookmarks Add profile

Vodafone Group is a British multinational telecommunications company, with headquarters
in London. It predominantly operates services in the regions of Asia, Africa, Europe, and
Oceania. Among mobile operator groups globally, VVodafone ranked fifth by revenue and
second (behind China Mobile) in the number of connections (435.9 million) as of 2014.

Vodafone and operates networks in 26 countries and has partner networks in over 50

additional countries. Its Vodafone Global Enterprise division provides telecommunications
and IT services to corporate clients in 150 countries.owns
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Vodafone India Twitter Followers

last 6 months last 3 months last month last 2 weeks last week

0

650.0k

600.0k

550.0k

E socialbakers

DEC JAN AN FEB FEB MAR MAR MAR APR APR MAY
21 4 18 1 15 1 15 29 12 26 10

Fig 4.8: Change in number of followers of Vodafone India
(Source: Socialbakers.com, 2017)
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Reliance Mobile (Twitter handle: @ReliamceMobile)

Profile name @RelianceMobile

Followers 2 407 827

Following 2612

Tweets J6 718
ReLI/ANCe

Bookmarks Add profile

Reliance Jio Infocomm Limited, or Jio, is a LTE mobile network operator in India. It is a

wholly owned subsidiary of Reliance Industries headquartered in Navi

Mumbai,

Maharashtra that provides wireless 4G LTE service network (without 2G/3G based
services) and is the only "VoLTE-only' (Voice over LTE) operator in the country which

lacks legacy network support of 2G and 3G

The services were first beta-launched to Jio's partners and employees on 27 December
20150n the eve of 83rd birth anniversary of late Dhirubhai Ambani, founder of
Reliancelndustries, and later services were commercially launched on 5 September 2016.

Reliance Mobile Twitter Followers

W
M
[1%
[12]
=
i

last 6 months last 3 months last month last 2 we

O

2.4M
2.4M
2.4M
2.4M

2.4M

DEC JAN JAN FEB FEB MAR MAR MAR APR APR
21 4 18 1 15 1 15 29 12 26

Fig 4.9: Change in number of followers of Reliance Mobile
(Source: Socialbakers.com, 2017)
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Airtel (Twitter handle: @airtelindiai)

Profile name
9 Followers

Following

airtel

Bookmarks

Bharti Airtel Limited is an Indian global telecommunications services company based in
New Delhi, India. It operates in 18 countries across South Asia and Africa. Airtel provides
GSM, 3G and 4G LTE mobile services, fixed line broadband and voice services depending
upon the country of operation. It is the largest mobile network operator in India and the

@airtelindia
2 158 922

8

41 517

Add profile

third largest in the world with 400 million subscribers.

Airtel is credited with pioneering the business strategy of outsourcing all of its business
operations except marketing, sales and finance and building the 'minutes factory' model of
low cost and high volumes. The strategy has since been adopted by several operators.

airtel India Twitter Followers

last 3 months

last 8 months

O

2.1M

DEC JAN JAM FEB

21 4 18 1

last month

FEE
15

MAR

1

last 2 weeks

MAR MAR

15

29

APR

12

Fig 4.10: Change in number of followers of Airtel

(Source: Socialbakers.com, 2017)
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CHAPTER-5

METHODOLOGY

5.1 Significance of the study

The study is aimed at analyzing the customer sentiment of Telecom Service Providers
(Airtel and Vodafone) using their twitter handles and associated hashtags. The objective of
the research was to explore the potential outcomes that web-based social networking stage
Twitter offers for recognizing, checking, and breaking down client encounters with the end
goal of advancing administration execution. The research was led under the structure of

sentiment analysis.
5.2 Scope of the study

This study is focused on the telecom companies including Vodafone and Airtel their

customers and their management executives.
5.3 Research Methodology

Descriptive research techniques were employed for the study. Tweets addressed to
@airtelindia and @vodafonelN were extracted and preprocessed to remove hashtags, URLS,
@ symbols etc. These tweets were then analyzed using SPSS Text Analytics for Surveys

and results were plotted in the same.
5.4 Sample Size

A corpus of 1702 tweets of VVodafone and 994 tweets of Airtel posted between the dates 14-
April-2017 to 10-May-2017 was analyzed to determine their sentiment polarity.

5.5 Data Extraction:

A number of free GUI tools like Facepager and Rapidminer etc. are available for data

extraction , which uses the Twitter API in the background. However, a limitation of using
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such tools is that for a particular search term, tweets of past 7-8 days or a maximum of 2000

tweets can be extracted. This study involves analysis of a data collected over a period of 15

days, so a workaround had to be employed in order to extract more tweets. A semi-

automatic approach was employed to extract the tweets (Tillkeyling.com, 2016).

For extraction, the following steps were taken:

1. Using Rapidminer’s search twitter tool, tweets addressed to various telecom

companies were searched for using their handle (For Example: @vodafonelN)
between the dates 14" April 2017 to 10" May 2017.

2. The extracted tweets are displayed in form of a table which can be exported to excel

file using write excel command in the Rapidminer tool.

Result History
L )
Data

z

Statistics

Charts

Advanced
Charts

Annotations

f ExampleSet (Search Twitter)

ExampleSet (784 examples, 1special attribute, 11 regular attribttes)

Id

8578008980...
8554466626...
8554440645...
8579128013...
8579071186...
8579048233...
8579035109...
8579024294...
8579012278...
8579000404...
8578996182...
8578992554, .
8578986659...

8578966530...

Creatad-At

Apr 28,2017 ..
Apr2:,2017 ..
Apr2°,2017 ..
Apr 28, 2017 ..
Apr 28,2017 ...
Apr 28,2017 ..
Apr 28,2017 ..
Apr 28,2017 ..
Apr 28,2017 .
Apr 28,2017 ..
Apr 28,2017 ..
Apr 28, 2017 ..
Apr 28, 2017 ..

Apr 28, 2017 ..

Fig 5.1: Display table of searched twitter results in Rapidminer.

From-User
Pankaj Pach...
Akash Soni
Akash Soni
Snow leopard
Conspiracy T..
NITL Summit..
Racetherapy
Cool1
Common man
Ramya

SCM Consult.
Shereen Bhan
Mohammed ...

gavish george

From-User-ld

33464913

604430370

604430370

36€26015

10€324944

82€3161138...

39€786833

75252600

3309762926

8578900519..

286294527

96(87281

107937639

87094846

To-User

"

Akashtv

2

airindiain

?

?
timesofindia
ShereenBhan
ShereenBhan
airindiain
ShereenBhan
"

airindiain

airindiain
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To-Userdd
K
604430370
K
37573617
K

E
134758540
96087281
96087281
B7E73617
95087281
e
37573617

387573617

Filter (784 /784 examples):

Language
en
en
en
en
en
en
en
et
en
en
en
en
en

en

Source

<a href="http...
<a href="http:/...
<a href="http:/.
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<a href="http:/.
<a href="http:/...
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IF U CAN
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@airindiaini... !
@ShereenBh.. !
@jayantsinh... °
@airindiainh... *

@airindiain y..

Repository

»

© Add Data

Samples

» o8
» Bl Local Repository (0=LL

)

Cloud Repository (dizconnsciza



5.6 Data Cleaning and Pre-Processing

Before analyzing the records, they need to be pre-processed to remove different symbols
and URLs which are irrelevant for sentiment analysis. Following steps were taken in data
pre-processing.
1. Convert the tweets to lower case.
2. URLs —-The URLs in the tweets don’t fetch any information about the sentiment of
the tweet, so eliminate all of these URLs and replace with generic word URL
3. @username - Replace "@username" with generic word AT_username using Search
and Replace tool in Excel.
4. #hashtag - hash tags can give us some useful information, so it is useful to replace
them with the exact same word without the hash. (RavikantRajBlog, 2015) E.g.
#vodafonelN was replaced with 'vodafone'.

5.7 TOOLS USED

1. IBM SPSS Text Analytics for Surveys 4.0.1

SPSS Text Analytics for Surveys joins progressed etymological innovations to dependably
separate and characterize key ideas from open-finished overview reactions with manual
methods. It has powerful classification building calculations and straight forward simplified
usefulness, which empowers one to make classifications, or “category," into which reactions
will be ordered. The classifications delivered can likewise be reused to give predictable

outcomes over the same or comparable reviews.

Amid the extraction of key ideas and thoughts from your reactions, it depends on linguistic
based content investigation. This approach offers the speed and cost effectiveness of
statistics-based systems. And it also offers a far higher degree of accuracy. Linguistics-
based text analysis is based on the field of study known as natural language processing, also

known as computational linguistics.

For a thorough analysis, SPSS Text Analytics for Surveys provides a list of lexicon libraries

including:
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Customer Satisfaction Library
Product Satisfaction Library
Opinions Library

Slang Library

Information Library

o o k~ w N oE

Emoticon Library

These dictionaries provide an effective way of classifying text as expressing positive or
negative sentiment. Each library has further certain types defined in it
For example: The Opinions library has Positive, Positive Attitude, Positive Budget, Positive
Competence, Positive Feeling, Positive Functioning, Negative, Uncertain, Negative
Attitude, Negative Budget, Negative Competence, Negative Feeling, Negative Functioning

types defined under it, each type has a number of words defined under it.

3. Microsoft Excel -Microsoft Excel is a spreadsheet developed by Microsoft for
Windows, Mac OS X, Android and iOS. It features calculation, pivot tables,
graphing tools. The twitter data is cleaned and analyzed using Microsoft Excel once
sentiment analysis and categorization is done.

4. Tableau - Tableau, developed by Tableau Software, is software used for business
intelligence and analytics. It produces family of interactive data visualization based

on data.

5.8 Steps involved in sentiment analysis and category creation

1. Extraction of Concepts and Patterns: The extraction engine identifies
candidate key terms. These key terms are gathered under a principle concept.
Concepts are then gathered into types, which are an accumulation of similar
words such as negative opinion words, words related to customer service etc

For example: Words and patterns such as overcharge, cheap charges, high
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pricing, inexpensive can all be grouped under the concept ‘charges &
billing’.
Depending on dictionary, word matches, it’s categorized in different types.
For Example: Overcharge, High Pricing come under ‘NegativeBudget’ type in
Opinions Library.

Low charges, Inexpensive come under ‘PositiveBudget’ type in Opinions Library.

Refine and fine tune extraction results: The automatic extraction results depend on

the existing linguistic resources that come bundled with the software. The results

need to be fine-tuned for more accurate results. Fine tuning can be done in the
following ways:

a. Adding new libraries, types and words specific to the domain of words being
analyzed. For example: Words related to telecom industry can be added to the
linguistic resources for generating more accurate ‘concepts’.

b. Adding new synonyms to the existing words from the corpus being analyzed.

c. Excluding irrelevant words and patterns from further extractions.

d. Changing the ‘type’ of current words in the context of the text being analyzed.
For example: The word ‘cool’ can be generally associated as a positive feature
when associated with humans, however if the comments being analyzed are from
a feedback to a restaurant, ‘cool’ would be a negative word to associate with

food.

Build Categories: The software uses linguistic techniques to build categories based

on the concepts and types extracted.

For example: <Fare> + <Negative> may be a category with all the terms related to

type <fare> and <negative> together.

Refine Categories: The categories built automatically need further refinement for

more accurate results. Fine tuning of categories can be done in the following ways:

a. Define category rules: Rules can be defined to make categories. One can
combine the different ‘types’ and ‘concepts’ extracted in previous steps to make

categories. Boolean operators AND, OR and NOT can be used to combine types.
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For example:

Category ‘Negative Service Quality’ can be defined rules such as:

[waiting time] & <service> & (<Negative> | <NegativeFeeling Emoticon>)
b. Manually forcing comments to a particular category.

c. Combining similar categories.

START

EXTRACT CONCEPTS
AND TYPES

REFINE EXTRACTION

RESULTS AND
RE-EXTRACT
ITERATE FOR

ACCURATE RESULTS

BUILD CATEGORIES

REFINE CATEGORIES

Fig 5.2: Flowchart for Sentiment Analysis and Category Creation
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CHAPTER-6

ANALYSIS, INFERENCES AND RECOMMENDATIONS

6.1 Tweet Analysis of Vodafone India

A corpus of 1702 tweets addressed to @vodafoneIlN was analyzed to identify customer
sentiment polarity. The records were further classified into categories such as Customer
Support, Service Quality, Charges, Contextual to identify areas which attracted maximum

positive and negative comments.

Neutral/Contextual attracted the maximum number of comments, followed by service
quality, customer support, charges related issues.
Out of the total of 1702 tweets, 774 tweets corresponded to negative sentiment, 361 to

positive sentiment and rest 567 were neutral/contextual.

Positive | Negative Total

Charges 87 175 262
Service Quality 146 320 466
Customer Support 128 279 407
Neutral/Contextual 567

Table 6.1: Category wise negative and positive responses for Vodafone India
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Fig 6.2: Distribution of positive and negative tweets across various categories for Vodafone India
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Figure 6.3: Word Cloud of High Frequency Positive and Negative Words for Vodafone

As seen from the above figure, high frequency negative words such as problem, bad,
complaint, declined, pathetic, wrong, unable, frustrating, expensive, overcharge, not fair,
loot etc. were extracted. Amongst the positive words, thanks, fast, excellent, available,
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problem resolved, answered properly, resolved were common which mainly reflect effective

customer support system of VVodafone.

Mon + + + =+ + + + + . . @ @ @ & e 0 0 0o 0 0 0 @ o -
we HEHEHEHEHEHEHEHEHEHEH®H (@ . e o @O o o o o o o o
Wed | = &+ s & s e s s e s @8 @ @ @ @ 0 0 o 0o 0 o o o
Thu * *+ =+ « + « + + 8 @ ® ® @ ©® © o o ¢ o 0o o 0
Frifo s s sa s ala s s @& e o o e o o @ o o o o o .
Sat [+ s+ e s el e e e @ & e o e o @ e o o o -

Sun----------oo-o..----.o--
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Fig 6.4: Trend analysis of tweets over different time slots for VVodafone (Apr14-May10)

The above graph shows the aggregated values for interaction spread over the week. From
the above graph, it is observed that maximum number of tweets were captured in 1 pm - 4
pm slot, followed by 10 am - 1 pm.

175K
1.50 K
1.25K
1.00K
0.75K
0.50 k
0.25k .
: |-
Under10  10-30 30-60 60 -90 a0 mln 4h 4-6h 6-12h  12-24h  24-48h 48-T2h More
min min min min than 72

h

Fig 6.5: Response time segment for VVodafone tweets
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From the above graph, it is observed that most of the queries are responded under 10 min

time.

6.1.1 Inferences and Recommendations for VVodafone:

1. Based on the above data, service quality has attracted maximum share of negative
comments and the company needs to focus in this area. The customers also faced
issues related to call drops, service quality, noise, bad customer support and crew
being rude and unprofessional.

2. Customer support attracted more negative than positive comments, negative being
related to problem not being resolved, not being helpful; unanswered queries,
executives not being knowledgeable.

3. “Bad service quality” was the main captured theme from the analysis which can be
because people tend to tweet more about negative experience rather than positive
ones.

4. lIssues with lack of signal were also common. The company needs to focus on
overall better services including connectivity and smoother calls.

5. The number of tweets was highest in the 1 pm — 4 pm slot followed by 10 am — 1 pm
slot which shows that maximum tweets were posted during office hours, followed by
the tweets during the time of travel, followed by tweets in the night. Sunday
observed the maximum number of tweets with the number gradually dipping
throughout the week after Tuesday. Customer support can be done managed better
using this data to handle heavy volume of tweets addressed to customer care for
providing quick and effective response.

6. The difference in number of positive and negative posts is clearly visible which is

not good for the health of the brand.
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6.2 Tweet Analysis of Airtel

A corpus of 994 tweets addressed to @airtelindia was analyzed to identify customer
sentiment polarity. The records were further classified into categories such as Customer
Support, Billing and Charges Related, Service Quality, Contextual to identify areas which

attracted maximum positive and negative comments.

Out of the total of 994 tweets, 315 tweets corresponded to negative sentiment, 201 to

positive sentiment and rest 478 were neutral/contextual.

Positive | Negative Total

Charges 42 67 109
Service Quality 76 132 208
Customer Support 83 116 199
Contextual 478

Table 6.6: Category Wise Positive and Negative Responses for Airtel

M Positive

B Negative

Total

Charges Service Quality ~ Customer Support Contextual

Fig 6.7: Distribution of positive and negative tweets across various categories for Airtel
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Service Quality attracted maximum number of comments followed by Customer Support,

billing and charges related issues, user experience, app and neutral/contextual.

win unprofessional problem  great hope love quick fail

) updated better pathetic bad

ate Worst best thankyou ok

ridiculous newfeature missed booming kindly

Figure 6.8: Word Cloud of High Frequency Positive and Negative Words for Airtel

High frequency positive words like better, updated, © (happy smiley), great, hope, quick,
best etc. were extracted from the data. Negative words include unprofessional, pathetic,

problem, worst, ridiculous, missed etc.
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Fig 6.9: Trend analysis of tweets over different time slots for Airtel (Apr14-May10)
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From the above graph, it is observed that Thursday received the maximum number of tweets
followed by Friday and Saturday. Maximum number of tweets were captured in time slot

10am-2 pm followed by 6 pm-10 pm.
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Fig 6.10: Evolution of Interactions for Airtel (Apr14-May10)

From the above graph, it is observed that maximum interactions in the due course were 178

which happened on May 06, 2017 and the average interactions per day were 90.07.

Response Rate for User Questions ? Number of User Questions ? Avg Response Time ?
Responded 0 N/A
I Unresponded 2.5k Questions

Fig 6.11: Response Rate for Airtel (From 14" April to 10t May)
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The total number of questions that posted were 2.5 thousand and none of them were

responded, all of them were un-responded.

2.4k

Count Share

11 Retweets 220 9.05 %

B €« Replies 560 23.03 %
@ Likes 17k 67.93 %

Figure 6.12: Count of Retweets, Replies & Likes for Airtel

6.2.1 Inferences and Recommendations for Airtel:

1. Service quality issues, billing and charges related issues and customer care received
similar share of negative comments with service quality issues leading slightly than
others. Bad customer service, pathetic servicer and call delays were the main themes
extracted which reflect the same. The company needs to focus on these areas.

2. Service Quality was again the main theme in a lot of tweets which is common in all
the Telecom service providers.

3. Words such as unprofessional, pathetic, problem, worst, ridiculous, missed etc.
dominated the list of negative words which again reflect on service quality issues
and crew behavior.

4. No category received more positive than negative comments.
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5. The number of tweets was highest in the 10 am—2 pm slot followed by 6 pm-10 pm
slot which shows that maximum tweets were posted during office hours, followed by
the tweets during the time of travel, followed by tweets in the night. Thursday
observed the maximum number of tweets followed by Friday and Saturday.
Customer support can be done managed using this data to handle high volume of

tweets for providing quick and effective response.

6. Again, “Bad service quality” was the main captured theme from the analysis which

can be because people tend to tweet more about negative experience rather than
positive ones.

7. All of the queries were unresponded which is not good which also leads to negative

customer support and poor service quality.
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CHAPTER-7

LIMITATIONS OF THE STUDY

Sarcasm can’t be detected by automated sentiment analysis tools as it involves use of
positive words to express a negative meaning or vice versa.

The precision of sentiment analysis tool is not 100% and the tool can report false
positives and false negatives.

The recall of sentiment analysis tool is not 100% and the tool can possibly report le.ss
number of positives and negative comments than the actual number.

. All the tweets associated with the taxi aggregators during the period for which the
analysis is done could not be captured as users can use any expression in hashtags to
express their opinions. For example: The tweets addressed to jio can be addressed with
@vodafone, @vodafonelN, #vodafonesucks, #jio_vodafone,etc. There is no standard
convention of addressing companies in tweets and hence it is impossible to consider all
the cases.

Only one month’s data was used to conduct the study which could be a limiting factor in

determining the trends.

w
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CHAPTER-8

CONCLUSION

Tweets addressed to twitter handles of VVodafone and Airtel for the month of April were
extracted and analyzed. The tweets were analyzed for their sentiment polarity in terms of
positive, negative and neutral polarities. Further, the study categorized the tweets into
various service KPIs including Service Quality, Billing & charges related issues, Customer
Support etc and found areas which required improvements and areas of customer delight.

The study also extracted various entities to understand the general trends in the tweets.

Response time Analysis, time slot trend analysis and weekday-volume of tweets trend
analysis was done to uncover insights in the tweet patterns. The analysis graphs were
plotted to determine positive and negative effect of tweets to the brand reputation.
Recommendations based on the data and its analysis were made to various departments of
the aggregators.

The study concludes that the social media data can indeed be a rich source of information
which, if harnessed by the marketers, can lend organisations an upper edge over its
competitors. Analysis of this huge chunk of unstructured data can lead to actionable insights
and help marketers in better understanding of customer’s behaviour, perceptions and
feelings. It can help organisations in improving their products and services by listening to
their customers in real time. Organisations should build suitable talent and invest in social

media mining to reap the benefits of this data.
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