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[bookmark: _Toc377160833]Introduction
Telecom is one of the biggest success stories in India and it really transformed the lives of people of India. The various telecom companies both local and international players capitalized on the huge population of our country and increased its reach to 900 million subscribers[1]. During the process, various telecom companies had done optimization in the operations by outsourcing most of the key business operations. For a service based company to be different in the market, customer service can be a key differentiator. The other reasons why telecom companies should focus on customer service are very low switching costs for the customer and the high churn rates.
The course on Data mining and Business Intelligence taught us about data mining techniques such as Association Rule mining, Sentiment analysis, Clustering & Outlier analysis, Classification and Prediction etc. to solve business problems such as Churn management, Market basket analysis etc. This is the primary motivation for us to explore the problems in telecom sector where data mining techniques could be applied.
While doing the exploratory research study in telecom sector, we have come across an interesting trend in the market. The trend is that customers are expressing their problems on online platforms very actively. As of now, firms have focused only on twitter, but there are several other online platforms such as consumercourts.in, consumercomplaints.com, mouthshut.com etc. where customers share their complaints and reviews. Going forward, the number of review sites is going to grow even more. Also enterprises are treating social media as a channel to improve brand image and customer loyalty. For a service based company, a bad review on a social review site could create a huge damage to the reputation of the company.
In this report, we present a methodology to analyse the customer reviews on online sites and classify them into one or more dimensions of service. We also provide a solution to rank reviews and prioritize them so that the most important and severe ones can be addressed sooner.
[bookmark: _Toc377160834]Objective
To address the complaints of customers on different social media sites such as twitter and review sites such as mouthshut.com
** Most of the reviews on social media especially review based websites are negative, so we used words “complaints” and “reviews” interchangeably in this report.
[bookmark: _Toc377160835]Goals
To achieve the objective, we have fundamentally set following goals for our project, 
1. Categorization of the reviews by applying the service quality model which is most relevant to the telecom sector
2. Build a ranking system for reviews based on the severity of reviews and ability to take corrective action
[bookmark: _Toc377160836]Value to the business 
[bookmark: _Toc377160837]Why Categorization is important?
In the very competitive environment like India, companies need to look for key differentiation in providing customer service. For that companies need to break-down the service into various service quality attributes and focus on certain service attributes based on their strengths and competitive advantage. In this paper, we would like to come up with a service quality model that is appropriate for telecom sector.
Secondly, we would build a system that automatically classifies a review and maps them to a set of service quality attributes that are derived from the model.
[bookmark: _Toc377160838]How is ranking useful?
As the review sites are increasing day-by-day, companies need to prioritize the reviews they would take action on because of the limited resources. A dissatisfied customer can create a lot of damage to the company’s reputation on social media and it’s the reason why we are considering sentiment as one of the key metric while calculating the rank of a review.
[bookmark: _Toc377160839]Literature Survey
[bookmark: _Toc377086977][bookmark: _Toc377160840][bookmark: _Toc377086976]Learnings from existing service quality models
1.1.1 [bookmark: _Toc377160841]What is service quality?
Service quality is a measure of how well the service delivered matches customer expectations (3). Delivering quality service means conforming to customer expectations on a consistent basis. There is a set of key discrepancies or gaps that exists regarding executive perceptions of service quality and the tasks associated with service delivery to consumers. These gaps can be major hurdles in attempting to deliver a service which consumers would perceive as being of high quality. 
SERVQUAL model 
[ A Conceptual model of Service Quality and its implications for future research by A. Parasuraman, Valarie A. Zeithaml, & Leonard L. Berry – Refer to 3]
SERVQUAL model has 10 determinants which are listed down below, that may influence the appearance of gap. If the gap increases, then the customer’s perception of service quality decreases.
According to the SERVQUAL model, following are the determinants of service quality
1. Reliability – Consistency of performance, firm honours its promises in terms of accurate billing, performing service at the designated time
2. Responsiveness – Willingness or readiness of employees to provide service
3. Competence – Possession of required skills and knowledge to perform the service
4. Access – Approachability and ease of contact, convenient working hours, convenient location
5. Courtesy – Politeness, respect and friendliness of contact personnel
6. Communication – Keeping the customer informed about cost, service, understanding the consumer and listening to them
7. Credibility – Trustworthiness, honesty, company reputation
8. Security – Physical safety, financial security and confidentiality
9. Understanding/ Knowing the customer – Providing individual attention, recognizing regular customer
10. Tangibles – Physical facilities, appearance of personnel, tools or equipment used to provide service, other customers in service facility
This model is used as a common metric to measure the service quality in the service industry. There were several extensions of the model that came up pertinent to a given sector. The model is generic and cannot be applied directly to the telecom sector. For our requirements in the project, we need to clearly define what each of determinants mean in the context of telecom sector. That is when we looked at other models in our literature survey.
Block and Zeithamiel Model
[S.Lalitha and V.M Prasad,”CRM Component in Service Quality in Telecom Sector” Journal of Marketing & Communication (January - April 2012 Vol. 7 Issue 3) – Refer to 4 ]
According to Block and Zeithamiel model, Service quality is defined in terms of the functional quality and technical quality. Functional quality emphasized on ‘how’ a particular service was delivered. Technical quality also emphasized on ‘what’ customer actually receives from service. 
Functional quality includes the following attributes
a. Responsiveness
b. Reliability
c. Competence
d. Service mindedness
e. Communication
f. Credibility
g. Courtesy
h. Accessibility
Technical quality includes the following attributes
i. Knowledge
j. Technical solutions
k. Machines
l. Computerized systems
m. Employees technical ability
Even this definition is more generic to the service industry and it is difficult to apply directly to telecom sector. But they have come up with 13 determinants of service quality and some of them are different from the SERVQUAL model.
MS-QUAL Model
[Providing a Multidimensional Measurement Model for Assessing Mobile Telecommunication Service Quality (MS-Qual) by Seyed Yaghoub Hosseini, Manijeh Bahreini Zadeh, Alireza Ziaei Bideh – Refer to 5]

In order to have better understanding of service quality attributes in telecom sector, we looked into a model called Multidimensional measurement model for accessing the quality of service (MS-QUAL). This model was developed specially to measure service quality attributes in mobile telecommunication industry. According to the paper, the dimensions of telecommunication service quality and the items it includes are
1. Network Quality – Frequency of dropped calls, Voice quality and Coverage
2. Value added services - Variety of value-added services, Convenience in use of value-added services and Whether value-added services are up-to-date
3. Pricing plans - Offering the best plan that meets a customer‟s need, Ease of changing pricing plans and Delivery of information
4. Employees Competency - Employees are efficient and competent, Employees are courteous, polite and respectful and Employees are willing to help
5. Billing system - Provision of accurate billing, Ease of understanding and Resolving billing issues quickly
6. Customer service - Variety of customer support systems, Speed of complaint processing and Ease of reporting complaint
7. Convenience - number of retailers/kiosks, methods/locations for bill payment and Ease of subscribing and changing service
In the paper, it’s also mentioned what each dimension of above service comprises of.
The first two models are more generic and MS-QUAL model is specific to telecom sector. We developed a hybrid model encapsulating the information in these models. We used this model to categorize the reviews and a review can have multiple service dimensions. We will discuss the hybrid model in the next section.
[bookmark: _Toc377086981][bookmark: _Toc377160842]Learnings from ranking models of reviews
A CRM system for Social Media [Challenges and Experiences]
[A CRM system for Social Media [Challenges and Experiences]  by Jitendra Ajmera, Hyung-il Ahn, Meena Nagarajan, Ashish Verma, Danish Contractor, Stephen Dill & Matthew Denesuk – Refer to 8]
We learnt how to rank reviews from this paper. For ranking of posts in the context of social media, they have considered following parameters,
· Actionability score
· Author credibility score
· Business function importance


Actionability score (Ascore) of a post is calculated in the following way, 


Here 
 
  
  
 
 
 
	
Author credibility score (AuthorScore) Posts or reviews from certain users is honest while others engage in inflammatory responses. This score is used to distinguish the two set of users.

Business function importance (BFI): Certain functions of the business assume more preference than others. For example, posts relevant to the marketing and sales function receive higher priority during a new product release cycle. A business can give relative score out of 1 for each of their business functions based on the importance.

Overall score is given by,







[bookmark: _Toc377160843]Our Methodology
[bookmark: _Toc377160844][bookmark: _Toc373713533][bookmark: _Toc373713880]Categorization of reviews
[bookmark: _Toc377160845]Theoretical basis
In our approach, we evaluated the existing models that worked on service quality and other models of service quality especially in telecom sector. Ultimately we formed a hybrid model that capture service quality dimensions that are relevant to the telecom industry. The motivation for us to come up with the new model is that the dimensions of service quality should be comprehensive and exclusive.
We categorized the complaints using our model. The following are the dimensions of service which we felt are very relevant to the telecom sector
Our hybrid model of Service quality dimensions
	Service Attribute	

	Responsiveness

	Competence

	Reliability

	Communication

	Credibility

	Security

	Understanding the customer

	Tangibles

	Service mindedness

	Convenience



We took SERVQUAL model [3] as the base model which is widely accepted and made slight modifications based on the learnings from the other models.
We have added following dimensions to the SERVQUAL model, 
· Service mindedness
· Convenience
We borrowed the dimension “Service mindedness” from Block and Zeithamiel Model [4] and “Convenience” from MS-QUAL model.
Service mindedness refers to how willing the company would like to serve the customer who needs help. Customers are increasing looking for convenience in all the services. Both of these dimensions do not come under the purview of other dimensions in the SERV-QUAL model.
We removed following dimensions,
· Courtesy
· Accessibility
We have removed Courtesy as a dimension and we feel it is better explained by the Service mindedness of the company. We also removed accessibility as we felt accessibility can be provided by increasing the tangibles which could be no. of kiosks, towers etc.
The rationale behind doing the exercise is to clear identify which category or set of categories a review can belong to. If there is an overlap between the service dimensions it creates a lot of confusion and hard to do categorization.
More details and actual working of the derivation can be found in Appendix
[bookmark: _Toc377160846]Implementation
The implementation started with the extraction of data from the review sites. We have built a WebExtractor using PHP which can be used to extract reviews from any websites given some technical configuration such as XPath.


The results of the categorization we did are,
· A rules engine which contains the mapping between the categories we have and the keywords
· A system that works based on the rules engine and categorizes the data
[bookmark: _Toc377160847]Ranking of reviews
[bookmark: _Toc377160848]Theoretical basis
As described in the literature survey, we would like to adapt the model mentioned in [6] for our use case of ranking various customer reviews.
We considering following parameters for ranking of reviews, 
1. Actionabililty score
2. Service quality dimension a review belongs to
Actionability score further depends on the no. of comments posted on the review, time at which review is posted, positive sentiment strength and negative sentiment strength.
Category or set of categories is the result of previous section. The reason it is considered is that, companies focus on certain service dimensions more than others and may be there lies their competitive advantage.
Validation method for ranking reviews – Spearman’s Rank Correlation Coefficient
In order to evaluate the ranking model used, rank correlation coefficient is used. Correlation of ranking coefficient is used to compare two methods of ranking. 
· If the coefficient is 1, then the agreement between two methods of ranking is perfect
· If the coefficient is 0, then the two ranking methods are independent  
· If the coefficient is -1, then the two ranking methods are providing opposite ranks 
We are using Spearman’s correlation coefficient (ρ)[7] to evaluate the ranking method. Equation to calculate the coefficient is as follows


Where ρ - Correlation of ranking coefficient (Spearman’s ranking coefficient)
             n – No of objects or samples considered for comparison
              – rank of ith member based on two ranking methods
We used the above model to evaluate our ranking methodology with the test set of reviews
[bookmark: _Toc377160849]Implementation
Ranking model
Our ranking model is described in the following equation

 – A score that determines the rank of a review
 - Weight of Service quality attribute or dimension
 - Score of service quality attribute which is assumed in the following section
 – Weight given to the mobile number if present
 – Boolean corresponding to if mobile number is present or not
 – Weight of sentiment
 - No. of positive connotations	
- No. of negative connotations
Independent variables
· Whether mobile number is present or not
· Sentiment intensity in the review - we used SentiStrength which gave the positive intensity and the negative intensity in the review
· Service Quality attribute score
Dependent variable
· Rank of the review
We are going to use regression to find out the Weights described here. 

[bookmark: _Toc373713537][bookmark: _Toc373713884]Service quality metric score
In Section 3, we have come up with a hybrid model with a new set of service quality attributes that are pertaining to telecom today. These various service quality attributes are like business functions in a company. Based on the targeting strategy that the company has, the company would give preference to each of them.
Here we have assumed certain weights for each of the service quality attributes for the implementation
	Service Attribute	
	Weights ( Assumption )

	Responsiveness
	0.8

	Competence
	0.9

	Reliability
	0.9

	Communication
	1

	Credibility
	0.9

	Security
	1

	Understanding the customer
	0.7

	Tangibles
	0.7

	Service mindedness
	0.8

	Convenience
	0.7


[bookmark: _Toc377160850]Procedure explained in a chart

[bookmark: _Toc377160851]Data sources
The data is extracted from an review website called http://www.consumercomplaints.in/
We have collected data about two mobile operators Aircel and Airtel. The total number of reviews we collected are 2000.
Aircel data – http://www.consumercomplaints.in/?search=aircel
Airtel data -  http://www.consumercomplaints.in/?search=airtel
Results
[bookmark: _Toc377160852]Results of Categorization
Data source : http://www.consumercomplaints.in/
Given a review, our model analyzes the content of the review and determines the Service Quality Attribute for the review. The results of some of the reviews which went into our model are shown below
Rule mapping 
	SERV-QUAL
	Keywords

	Responsiveness
	no response, no proper response, Non responding, not responding

	Reliability
	misleading services, not working, network problem, frequent disconnection, connection failure

	Competence
	worst service, reckless sales rep, customer care, customer care executive

	Communication
	wrong communication, misleading communication

	Credibility
	not promise, paisa\/min, wrong, unknowingly, detection,  activation , recharged,  assure ,  bill ,  discrepancy ,  Cancellation ,  additional ,       activated without ,  balance ,  deduction ,  cuttings ,  deducted

	Security
	shared,  contact.details,  extortion calls,  fake company,  teasing,  unwanted calls,  fake call,  prank call

	Understanding or knowing the customer
	Deactivation, pricing plans, vas, pack(s), mnp

	Tangibles
	website, network coverage, no signal

	Service mindedness (new)
	sim blocked, service, discontinued, deactivated

	Convenience (new)
	delete account,  post-paid,  speed,  delay,  activation 




















Sample reviews and their results
	Review
	SQA 1
	SQA 2
	SQA 3

	Irresponsible Customer Service Rude ResponseAnupama Reddy,Using an Aircel SIM numbered 8801711045,Hyderabad.   Am very frustrated and lost my patience in calling Customer Care and raising a complaint.     1. Hello Tune or so called Caller Tune has been activated on my Number in my absence and Amount of Rs. 30 has been deducted from my balance...
	Competence
	Credibility
	Service mindedness

	Aircel company customer care representative makes false promiseAircel company customer care representative committed to give me a postpaid connection number of my choice, but now the company is providing me a different postpaid number after address vitrifaction and payment done by me, which is totally disgusting and disappointing matter.  I am writing to aware all my friends please keep away from the fake promise...
	Reliability
	Competence
	Convenience

	Unscrupulous &amp; constant balance deductions, Unresponsiveness of registered complaints, Automatic VAS activationaircel. com by logging into &quot;My account&quot; section on website.  Found complaint number 1-12543435861 active.  Stated new complaint regarding May 22nd issue online (complaint no.  - 1-12572219102).  SMS confirms both complaints with their respective numbers to be resolved or reverted by 24th May...
	Credibility
	Understanding or knowing the customer
	Tangibles

	unmentioned balance cuttings my Aircel prepaid number is 8686990766. i have got this number 3-4 months back. aircel 3g mornings are activated on my number when i bought the sim. its free for 30 days. they never mentioned that it will cost  5 per day after 30 days. When i call them. they used to tell me that i have clicked on some blind links while browsing(they didn&#039;t mentioned aircel 3g mornings)...
	Credibility
	
	




[bookmark: _Toc377160853]Categorization Results Of Aircel Data
DATA SOURCE : http://www.consumercomplaints.in/?search=airtel
Total reviews : 1000
	SQA
	Count of complaints

	Communication
	7

	Competence
	261

	Convenience
	162

	Credibility
	458

	Reliability
	145

	Responsiveness
	14

	Security
	8

	Service mindedness
	323

	Tangibles
	40

	Understanding or knowing the customer
	163



[bookmark: _Toc377160854]Categorization Results For Airtel Data

DATA SOURCE : http://www.consumercomplaints.in/?search=airCel
Total reviews : 1000
	SQA
	Count of complaints

	Communication
	15

	Competence
	256

	Convenience
	235

	Credibility
	422

	Reliability
	316

	Responsiveness
	15

	Security
	7

	Service mindedness
	311

	Tangibles
	49

	Understanding or knowing the customer
	111

	Communication
	15



Comparing Airtel Vs Aircel in terms of no. of complaints in each of the service quality attributes mentioned

[bookmark: _Toc377160855]Results of Ranking
In order to rank the reviews, ordinal regression is used to get the parameter estimates.
 
	Model Fitting Information

	Model
	-2 Log Likelihood
	Chi-Square
	df
	Sig.

	Intercept Only
	766.781
	
	
	

	Final
	744.001
	22.781
	3
	.000

	Link function: Logit.



Significance is less than 0.1, which shows at least one of the regression coefficients is non zero.

	Parameter Estimates

	
	Estimate
	Std. Error
	Wald
	Df
	Sig.
	95% Confidence Interval

	
	
	
	
	
	
	Lower Bound
	Upper Bound

	
	Sentiment
	.809
	.192
	17.759
	1
	.000
	.433
	1.185

	
	ServiceQualityAttribute
	-1.420
	.558
	6.465
	1
	.011
	-2.514
	-.325

	
	[MobileNumberstatus=0]
	.717
	.394
	3.319
	1
	.068
	-.054
	1.489

	
	[MobileNumberstatus=1]
	0a
	.
	.
	0
	.
	.
	.

	Link function: Logit.

	a. This parameter is set to zero because it is redundant.




The results from the regression are,
0.717
0.809
-1.420
These parameters are used to find the rank score for all reviews based on the above equation. Then these reviews can be sorted based on the rank score to find the rank of individual reviews.
Validation of the ranking method
In order to evaluate the ranking model, sample set of 100 reviews were manually ranked. For the test set of reviews, ranks were obtained based on the above method. Then Spearman’s rank correlation coefficient is computed as follows

0.673
 of 0.673 indicates the set of manual ranking of reviews and the ranking obtained by our new model are positively correlated and are close to each other. 
Business benefits from the results
Based on the ranking of reviews, customer care executives can efficiently respond to the queries and issues of the customer from review sites. As social media sites are open to all customers, prioritizing the issues and responding promptly to the concerned person can help service providers to maintain a positive image of the brand among customers and increase their brand loyalty. 
2 [bookmark: _Toc377160856]Conclusion
After studying various Service quality models, we have come up with our own model which we believe is best suited for Telecom sector. The hybrid model we built encompasses details given in three different models and we believe it is more appropriate and with the rule mapping it is very practical to be adopted by a telecom operator.
[bookmark: _GoBack]During the time of research, we also found that a review could belong to multiple categories, so we considered multiple categories even while ranking the reviews. We have also proposed a method for ranking of reviews based on the severity and actionability score using the metrics that are relevant for telecom service sector. We have also evaluated the ranking results based on the Spearman’s Rank Correlation Coefficient.
The Telecom companies can use our solution to keep a check on various review sites and improve the customer satisfaction and reduce churn. This is a very cost-effective solution as all the things we suggested can be done by technology and manual intervention is not required. Manual intervention is required only while resolving the issues.
[bookmark: _Toc377160857]Limitations of the solution
While doing the ranking of reviews, there are several other parameters that we could consider such as high paying customers, frequent usage customers, no. of comments, the author, the page rank of the website etc. Due to limitation of data availability we could not consider them. 
While generating the rule-engine, we had looked around 200 reviews and it is done by two people. This could be improved by increasing the diversity of the people reviewing and the sites they are reviewing.
We have made certain assumptions while doing supervision. So with the involvement of a domain expert, the solution could be improved
3 [bookmark: _Toc377160858]Scope for future work
The same model could also be used for Conversational data which is just not reviews in Twitter. Even for the ranked reviews, we can apply slicing and dicing using Service attributes such as 2G, 3G, Data, Voice etc.
[bookmark: _Toc377160859]Learnings
[bookmark: _Toc377160860]Anil
· First of all, I learnt how to measure the quality of service, what are the various models that are available in research
· Based on the literature survey we did, I also learnt various models came up from the original SERV-QUAL model customized for the specific domain
· After evaluating the applications of SERV-QUAL to other domains and some other models specific to telecom sector, we could come up on own the model and the service quality attributes that best determines service quality in Telecom sector
· While doing processing, I learnt new ways of extracting data from the web
· I learnt about supervised and unsupervised categorization of data and how a mix of it can be used
· For processing, for the first time we used R and I learnt writing scripts in R for regression and processing of data
[bookmark: _Toc377160861] Parthiban
I learnt about the current trends in providing service through social media. More and more people are expressing their concerns and experience in social networking sites. Large number of people also follow these sites and keep track of the updates. So addressing issues through online is becoming very critical for the telecom companies to provide better service and differentiate from other players. Being a highly competitive industry, telecom companies need to retain more customers by improving their service as most of the factors are common to all players.
I also learnt about the service quality metrics and how it is measured. I also learnt various categorizations of services and service metrics used by telecom companies. Some practices used in other countries to provide service to customers through online. Mapping the keywords related to the telecom complaints to the high level attributes (metrics) of service quality. I learnt a new programming language R which is extensively used in analytics and is also faster than many UI based software used in this industry. This learning can also be used to solve problems in other sub domains of analytics.
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[bookmark: _Toc377160864]Derivation of our categorization model

	SERV-QUAL
	Block and Zeithamiel model
	MS-QUAL

	Responsiveness
	Responsiveness
	

	Reliability
	Reliability
	Network quality

	Competence
	Competence
	Employee – efficient and competent

	
	Employees technical ability (Technical)
	

	
	Technical solutions
	

	
	Knowledge
	

	Communication
	Communication
	Billing – ease of understanding

	
	
	Pricing plan – delivery of info 

	Credibility
	Credibility
	Billing - accuracy

	Courtesy
	Courtesy
	Polite and courteous - Employees

	Accessibility
	Accessibility
	

	Security
	
	

	Understanding or knowing the customer
	
	Pricing plans – offering best plan

	
	
	VAS – new services, Adding new service without asking

	
	
	Value added services – Variety of services

	Tangibles
	Machines
	Network quality, coverage, Sim cards

	
	Computerized systems
	Variety of support systems, Website

	
	
	No of retail/ kiosk – channels of bill payment

	Service mindedness (fn)
	Service mindedness (
	Willing to help, Discontinuing service

	Convenience
	
	Billing – resolving issues quickly

	
	
	Pricing plan – ease of change

	
	
	VAS – Convenience in  use

	
	
	Ease of changing services, Ease of closure

	
	
	Speed of complaint processing

	
	
	Ease of reporting complaints

	
	
	Unable to connect

	
	
	Speed to providing service, activation




Procedure


First a random sampling of 100 reviews is done


Then values of the independent variables are calculated for each of the reviews


Using the parameters and the values of the independent variables, rank score is obtained for test set of reviews


Then ordinal regression is done in SPSS to the find the parameters of the independent variables in the regression model


These sampled reviews are ranked by a domain expert


Regression model is constructed with rank as the dependent variable and sentiment score, mobile number status and service quality attribute as independent variables


Then the rank of the reviews is obtained by sorting the rank score


Evaluation of the ranking model is done using the Spearman's ranking correlation coefficient






Supervise a small set of reviews taken randomly and assign a relavent Service Quality Attribute


Identify the keywords that are common for an SQA


Generate a mapping of SQA to the regular expression of keywords


Iterate over this process and make sure all the relavent keywords are found for a given SQA


Extract the reviews from the website from review website - we have written an WebExtractor for this. 

















Aircel Vs Airtel - no. of complaints in each SQA

Aircel	
Communication	Competence	Convenience	Credibility	Reliability	Responsiveness	Security	Service mindedness	Tangibles	Understanding or knowing the customer	7	261	162	458	145	14	8	323	40	163	Airtel	
Communication	Competence	Convenience	Credibility	Reliability	Responsiveness	Security	Service mindedness	Tangibles	Understanding or knowing the customer	15	256	235	422	316	15	7	311	49	111	
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