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Abstract 
Service quality and customer satisfaction are very important concepts that companies must 

understand in order to remain competitive in business and hence grow. It is very important for 

companies to know how to measure these constructs from the consumers’ perspective in order to 

better understand their needs and hence satisfy them. Service quality is considered very important 

because it leads to higher customer satisfaction, profitability, reduced cost, customer loyalty and 

retention. Purpose – The main purpose of this study theoretically is finding out how applicable the 

SERVQUAL model is in the context of Indian railways stores and empirically, describe how 

internal consumers (other departments namely mechanical department, engineering department, 

electrical department, signal and telecom department, traffic and operation department, account 

department, and personal department) perceive service quality and whether they are satisfied with 

services offered by stores department in Indian railways.   

 

Design/methodology/approach – A self-compiled questionnaire was developed from the 

SERVQUAL instrument and distributed to group A, group B, and group C officials of all other user 

departments from various zones and production units of Indian railways to determine their 

perceptions of service quality from stores department. Field survey was conducted at divisions such 

as Delhi division, Agra division, Ajmer division and diesel/ electric loco sheds at Visakhaptnam, 

Guntakal, Ghaziabad and also visited Workshops such as Pratapnagar workshop, kota workshop, 

Alambagh workshop, gorkapur workshop.  

 

This study is aimed at determining the overall service quality perceived by user departments 

and identify those dimensions that bring satisfaction to users. Expectations by user are summarized 

as 22 questions in Section -1 and Perceptions are summarized as a questioner of 22 queries in 

Section-2. Then, the gap between two are measured to look into satisfaction of user department. It 

was found that the overall service quality perceived by consumers was not satisfactory meaning 

expectations exceeded perceptions and all the dimensions showed higher expectations than 

perceptions of services. Also, several other findings are also discussed. 

Keywords: SERVQUAL, Service quality, customer satisfaction, Indian Railways, Store 

Department.  
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Chapter – 1: Introduction 
 
Indian railways is one of the world's largest railway networks comprising a route of 65,436 km 

and carries 8,425 million passengers and 1050.18 million tons of freight in a year. However, in 

today’s dynamic world most of the service firms in the transport sector are facing the heat of the 

competition from its rivals. In case of Indian Railways, the competition is from different modes of 

transport such as Roadways, Airways etc. Indian Railways is a mammoth organization with several 

departments spread across 17 zones across the nation. Since the several departments of IR are 

interwoven and interdependent. Any ineffectiveness of one department affects the working of 

entire Railways. The scope of this project is to look into the specific aspects such as level of 

service provided by Stores department to other departments. 

 

Store department has been entrusted the job of procuring material, warehousing it and 

distributing it to various consumer departments. Store has to ensure 5R’s (right quality, right 

quantity right price, right place, and right time) in its working. Role of store department becomes 

important because it acts as service provider to other departments.  Stores take part in supplying 

material to Electric Sheds, Workshops, Diesel sheds, Production Units, Open line activities and also 

for different maintenance activities.  How well the store department has performed in delivering 

the efficient and quality service to its customers (other departments) can only be known by 

getting feedback about its services from customer. 

However, there are few Lacunae in the working of the department and faces challenges 

such as with the delivery of stores, quality in service providing, situations like out of stock and 

availability of stores. In the increased expectations of passengers, who are end customers, 

expectations of consuming departments such as Mechanical, Electrical, Engineering departments 

are raised in terms of responsiveness and assurance from Store Department. In this respect, this 

project is taken up to conduct a scientific study on satisfaction of customers of stores department. 

The aim of the project is to analyze the gap between the level of expectation of customer 

and level of service provided by the stores department. The above analysis is performed using 

established SERVQUAL model. The SERVQUAL model aims to measure and manage service quality 

by deploying a questionnaire that measures both the customer expectations of service quality in 

terms of different dimensions such as reliability, assurance, tangibles, empathy and 

responsiveness.  
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This will give us insights into gap between customer expectation and management 

perception, between management perception and service quality specification, between service 

quality specification and service delivery, between service delivery and external communication, 

between expected service and experienced service.  

This will also enable store officers to identify the most effective ways of closing service 

quality gaps and choose which gaps to focus on. This will be achieved by measuring the customer 

expectations and performance on the various SERVQUAL dimensions hence evaluating the gap 

scores obtained between the user expectations and perceptions of service experienced. This will 

also enable us to identify strengths and weaknesses in service quality of store department. 

Summarily, our goal is to understand both the expectations and perceptions of customers and also 

measure them from their perspective in order to identify gaps in delivering service quality in order 

to ensure customer satisfaction. 

Further scope for improvement in this area will also be suggested. 
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Chapter – 2: Literature Review 
 
In service marketing literature, service quality is generally defined as the overall assessment of 

a service by the customers, (Eshghi et al., 2008, p.121) or the extent to which a service meets 

customer’s needs or expectations, Asubonteng et al., (1996). Parasuraman et al., (1985) define 

service quality as “The discrepancy between consumers’ perceptions of services offered by a 

particular firm and their expectations about firms offering such services”. If what is perceived is 

below expectation, consumer judges quality as low and if what is perceived is meets or exceeds 

expectation then consumer sees quality to be high 

Various models have been developed to measure service quality following these approaches 

either attitude-based measures or disconfirmation models. According to (Shahin, p.2), it is very 

important to measure service quality because it allows for comparisons before and after changes, 

identifies quality related problems, and helps in developing clear standards for service delivery.  

The SERVPERF model developed by Cronin & Taylor, (1992), uses the performance approach 

method which measures service quality based on customer’s overall feeling towards service. This 

model is good to measure service quality but does not provide information on how customers will 

prefer service to be in order for service providers to make improvements.    

Teas, (1993), developed the Evaluated Performance model which measures the gap between 

perceived performance and the ideal amount of a dimension of service quality, rather than the 

customer’s expectation. This was to solve some of the criticism of some previous models 

Gronroos, (1984); Parasuraman et al., (1985, 1988). 

Parasuraman et al., (1985), developed a model of service quality after carrying out a study on 

four service settings: retail banking, credit card services, repair and maintenance of electrical 

appliances, and long-distance telephone services. The SERVQUAL model represents service quality 

as the discrepancy between a customer’s expectations of service offering and the customer’s 

perceptions of the service received Parasuraman et al., (1985). This makes it an attitude measure. 

What this model strives to measure exactly is the consumer perception of the service quality 

which depends on the size of the gap between expected service and perceived service which in 

turn, depends on the gaps under the control of the service provider such as delivery of service, 

marketing, (Parasuraman et al., 1985). This measurement of service quality is based on both on 

how consumer evaluates the service delivery process and the outcome of the service, 

(Parasuraman et al., 1985, p.42). A good service quality is considered as one which meets or 
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exceeds consumer’s expectation of the service (Parasuraman et al., 1985, p.46).  The SERVQUAL 

model was made of ten dimensions of service quality when created; tangibles, reliability, 

responsiveness, communication, credibility, security, competence, courtesy, understanding the 

customer, and access, Parasuraman et al., (1985, p.47-48) but later on these dimensions were 

reduced to five because some dimensions were overlapping (communication, credibility, security, 

competence, courtesy, understanding customers and access) and they included, Tangibles- 

physical facilities, equipments, and staff appearance. Reliability- ability to perform the promised 

service dependably and accurately; Responsiveness- willingness to help customers and provide 

prompt service;  

Assurance- knowledge and courtesy of employees and their ability to inspire trust and 

confidence; Empathy- caring, individual attention the firm provides its customers (Parasuraman et 

al., 1988, p.23).  These dimensions mainly focus on the human aspects of service delivery 

(responsiveness, reliability, assurance, and empathy) and the tangibles of service. According to 

study carried out by Ladhari, (2009), it is recommended that the SERVQUAL model is a good scale 

to use when measuring service quality in various specific industries but that it is appropriate to 

choose the most important dimensions of this model that fit to that particular service being 

measured in order to assure reliable and valid results. In this regard, we will use this model 

because it takes into account customer’s expectation of a service as well as perceptions of the 

service which is best way to measure service quality in service sector (Shahin, 2005, p.3).  Buttle, 

(1996, p.8) makes mentions of several researchers that have used the SERVQUAL model in various 

industries (retailing, restaurants, banking, telecommunication industry, airline catering, local 

government, hotels, hospitals, and education). He further suggests that service quality has 

become an important topic because of its apparent relationship to costs, profitability, customer 

satisfaction, customer retention and positive word of mouth and it is widely considered as a driver 

of corporate marketing and financial performance. In our study, we are more interested in service 

quality and customer satisfaction by using the SERVQUAL model to assess them in Store 

department of Indian Railways. 
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Chapter – 3: Methodology 
 

The purpose of this chapter is to present, discuss and argue for our choices made in 

designing the research framework of this study. We are carrying a quantitative study using self-

completion questionnaires in order to make our study very objective. We are basing our study on a 

model which has been designed already and this model called the SERVQUAL model will enable 

obtain answers from users about their perceptions, service quality and customer satisfaction.   

 

The discrepancy between expectations and perceptions (Perception – Expectation) formed 

the gap scores that were used to assess service quality and customer satisfaction. Negative gap 

scores show that service quality is perceived poor and hence no customer satisfaction while positive 

gap scores show that higher service quality and hence customer satisfaction. The SERVPERF 

model developed by Cronin & Taylor, (1992), was derived from the SERVQUAL model by 

dropping the expectations and measuring service quality perceptions just by evaluating the 

customer’s the overall feeling towards the service. In their study, they identified four important 

equations: 

SERVQUAL =Performance – Expectations 

Weighted SERVQUAL = importance x (performance – expectations) 

SERVPERF = performance 

Weighted SERFPERF = importance x (performance) 

Implicitly the SERVPERF model assesses customers experience based on the same 

attributes as the SERVQUAL and conforms more closely on the implications of satisfaction and 

attitude literature. 

In our case, the theory and the problem derived from it come first and this leads to the 

process of collecting data. We use the deductive approach between our research problem comes 

from existing theories. The theory used is from the SERVQUAL model which measures the gap 

between expected service and perceived service and our problem is finding out if it is applicable in 

measuring service quality, from this model, we are able to collect data on the expectations and 

perceptions of consumers that will give results to our research questions on how consumers 

perceive service quality and what dimensions consumers are satisfied with.  

From the study, it was found that overall service quality was perceived low (-4.1) 

meaning expectations exceeded perceptions of services. 
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Designing questionnaire: 

We first of all had to revisit our research objectives and determine what information we need to 

collect the data. Questioner is designed based on selected parameters such as reliability, assurance, 

tangibles, empathy and responsiveness. These parameters are defined as follows. 

 

Dimension Definition 

Tangibility Physical facilities, equipment, and appearance of personnel 

Reliability Ability to perform the promised service dependably and accurately 

Responsiveness Willingness to help customers and provide prompt service 

Assurance Knowledge and courtesy of employees and their ability to inspire trust 

and confidence 

Empathy Caring individualized attention the firm provides to its customers. 

 

 
Figure-2: Conceptual Framework 

 

Our questionnaire for the survey will comprise of two parts; The first and the second part of 

the questions are the main parts of the questionnaire that comprises of 22 questions each aimed at 

finding the respondents’ opinions pertaining to the expectations and perceptions of service quality 

in user department. The first part is aimed at measuring the expectations of the customers. These 

are statements that seek to describe how the state of services in the store department should look 

like. The statements are coined in such a way that they express a desire of the respondents for a 

particular attribute of service quality. 
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Fig: 

Measuring service quality using SERVQUAL model  

The second part seeks to measure perceptions. These are also statements that are 

descriptions of particular service attributes in the store department for which respondents are 

expected to rank these statements according to how far they think these statements apply to the 

stores department. 
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Chapter – 4: Empirical Descriptions 
 

 

This chapter is designed in a way that leads easily to the points that we wish to make regarding our 

research questions and objectives of study and that are best aligned with the methodological choices 

discussed earlier in the study. This means that, we will discuss how data was collected, what 

sample we took, the way the questionnaire was designed, the measurement of variables, coding of 

data.  

The SERVQUAL model proposed by Parasuraman et al., (1988), was used as the main guide for 

our structured questionnaire where data was collected accurately on the customers’ expectations 

and perceptions of service quality. This guide provided information on the following research 

purposes; to test the applicability of the SERVQUAL model in the stores context and also to know 

how consumers perceive service quality in stores and identify which attributes bring satisfaction. 

We used the SERVQUAL 5 dimensions (Tangibles, Reliability, Responsiveness, Assurance, and 

Empathy) which are subdivided into 22 statements.  

As stipulated by the SERVQUAL model, the statements are divided into two parts, the first part 

seeks to measure the expectations of customers and the second part seeks to measure their 

perceptions. Both expectations and perceptions are measured using a 7-point scale to rate their level 

of agreement or disagreement (1- strongly disagree and 7- strongly agree), on which the higher 

numbers indicate higher level of expectation or perceptions.  

Perceptions are based on the actual service they receive by stores department, while expectations 

are based on past experiences and information received about stores. Service quality scores are the 

difference between the perception and expectation scores (P-E) with a possible range of values 

from -6 to +6 (-6 stands for very dissatisfied and +6 means very satisfied). 

 The quality score measures the service gap or the degree to which expectations exceed perceptions. 

The more positive the P-E scores, the higher the level of service quality leading to a higher level of 

customer satisfaction. Satisfaction and service quality are both treated together as functions of a 

customer’s perceptions and expectations. In most cases, when expectation and perception are equal, 

service quality is satisfactory.  
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In this study, we use the disconfirmation paradigm which is based on the discrepancy theories. 

According to this paradigm, consumer’s satisfaction judgements are the result of consumer’s 

perceptions of the difference between their perception of performance and their expectations. 

Positive disconfirmation leads to increased satisfaction while negative disconfirmation leads to 

decreased satisfaction.  

This theory has been used to develop questionnaire. The SERVQUAL dimensions/items are main 

variables used in this study and we coded these dimensions/items in order to ease our analysis of 

data collected. Here is the coding of the variables for analysis.   
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Questionnaires 
Railways: ---------Department: ------------------------Group of Employee (√ any one) A/B/ C 
The questionnaire below is in two sections. The first section asks you to rank services which must 
be provided by model stores department according to your expectations. The second section asks 
you to rank the service provided by stores department according to your experiences and 
perceptions.The information provided by employees is purely for research and analysis purpose 
and have no other implications. 
 
You should rank each statement as follows: 
 
Strongly Disagree             Strongly Agree 

1  2                    3           4               5                        6                  7 
 

First Section 

1.Model stores department should reduce number of vetting stages.  
2.Model stores department should have skilled staff available round the clock.  
3.Employee of model stores department should cooperate and should showsincere interest in 
resolving problem. 

 

4. Model stores department provide supplies at the time they promised to do so.  
5.Model stores department should observe transparency and proper accountable of firms rating.  
6. Model stores department should procure best quality of material.  
7. Model stores department should observe the policy of value of money.  
8. Do you feel Just In Time supply concept shall be implemented in stores department?  
9. Should model stores department encourage frequent visit of consignee to stores premises?  
10. Employees of model stores department should know the technical know-how to product.  
11. Do you think stores department have sufficient power to discharge their duties effectively?  
12. Do you think model stores department should have 9.00 to 5.00 working hours?  
13. Do you think model stores department should permit out of stock up to a certain level for 
non-criticalitems? 

 

14. Model stores department should follow speedy registration of demand and supply of stores.  
15. Should model stores department appoint a dedicated individual employee to resolve problem 
arising in indenting procedure? 

 

16. Should model stores department insist on error free record keeping?  
17. Do you think long term contract should be introduced to get dedicated vendors and 
consistent quality of supplies? 

 

18. Model stores department should have up to the state of art technological advancement and 
computerisation of stores. 

 

19. Do you feel unification of PL number will help in improvement of stores service?  
20. Should model stores department avoid multiple inspections?  
21. Should model stores department understand the specific need of user department?  
22. Do you feel user department should understand the problem arising in store procedure?  
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Second section 

You should rank each statement as follows: 
Strongly disagree        strongly agree 
1   2  3  4  5  6           7 

1. Do you think existing number of vetting stages are satisfactory?  
2. Staff of stores department is skilled and available when required.  
3. Stores personnel’s are cooperative and shows interest in resolving problems.  
4. Store department supplies the material on promised time.  
5. Proper accountable and transparency is observed by stores department in rating of firms.  
6. Stores procured are best in quality.  
7. Policy of ‘Value of Money’ is taken care by store department while placing orders.  
8. Material is delivered in accordance with ‘Just in Time’ mode.  
9. Personnel’s from user department goes for frequent visit to stores premises.  
10. Stores personnel’s are well versed with technical details of product.  
11. Stores personnel’s can effectively discharge their duties with existing official powers.  
12. Stores department fully comply with the needs in 9 to 5 working hour.  
13. There are many cases of out of stock for non-critical items.  
14. Registration of demand and supply of stores is quick.  
15. In case any problem arises in indenting,it is attended personally by stores personnel’s.  
16. Record keeping is up to mark.  
17. Present form of short term contracts are capable of providing consistent quality of 
material. 

 

18. Present state of computerization and technology is sufficient to meet the requirement.  
19. Present form of nomenclature of item is satisfactorily meeting the purpose.  
20. Present method of multiple inspections is beneficial.  
21. Stores department easily caters with the specific need of user department.  
22. User department cooperate and understand the problem of stores department.  

 
Any other remark/suggestion (in brief): -----------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------- 
 

END 
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SERVQUAL Dimensions/Items 

Tangibles (TA) 

 
Q.No Attribute Dimension 

2 TA1 Model stores department should have skilled staff available round the clock 
12 TA2  Do you think model stores department should have 9 to 5 working hours? 
14 TA3  Model stores department should follow speedy registration of demand and supply of 

stores 
18 TA4  Model stores department should have up to the state of art technological 

advancement and computerisation of stores 
 

Reliability (RL) 

Q.No Attribute Dimensions 

4  RL1  Model stores department provide supplies at the time they promised to do so 
8  RL2  Do you feel Just In Time supply concept shall be implemented in stores 

department? 
17  RL3  Do you think long term contract should be introduced to get dedicated vendors and 

consistent quality of supplies? 
19  RL4  Do you feel unification of PL number will help in improvement of stores service? 
20  RL5  Should model stores department avoid multiple inspections? 

 

Responsiveness (RN) 

Q.No Attribute Dimensions 

3  RN1 Employee of model stores department should cooperate and should showsincere 
interest in resolving problem 

10  RN2  Employees of model stores department should know the technical know-how to 
product 

15  RN3  Should model stores department appoint a dedicated individual employee to 
resolve problem arising in indenting procedure? 

21  RN4  Should model stores department understand the specific need of user department? 
 

Assurance (AS) 

Q.No Attribute Dimensions 

5  AS1 Model stores department should observe transparency and proper accountable of 
firms rating 
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6  AS2  Model stores department should procure best quality of material 
7  AS3  Model stores department should observe the policy of value of money 

16  AS4  Should model stores department insist on error free record keeping? 
 

Empathy (EM) 

Q.No Attribute Dimensions 

1 EM1  Model stores department should reduce number of vetting stages 
9  EM2  Should model stores department encourage frequent visit of consignee to 

stores premises? 
11  EM3  Do you think stores department have sufficient power to discharge their 

duties effectively? 
13  EM4  Do you think model stores department should permit out of stock up to a 

certain level for non-criticalitems? 
22  EM5  Do you feel user department should understand the problem arising in store 

procedure? 
 

 
 

Calculation and analysis: 
Gap table is calculated and attached as annexure-1. 
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    Statistical Analysis          
             

Q.No 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 
Mean -1.6 -1.2 -1.9 -2.2 -1.9 -2.2 -1.7 -1.4 -0.4 -1.8 -0.6 0.2 0.3 -2.0 -1.6 -1.9 -1.1 -2.0 -2.0 -0.6 -2.0 -0.7 
Mode -2.0 0.0 0.0 -2.0 -2.0 -2.0 -2.0 0.0 0.0 0.0 0.0 0.0 0.0 -2.0 0.0 0.0 0.0 -1.0 -2.0 0.0 -2.0 0.0 

SD 2.7 2.5 2.1 2.2 2.0 2.3 2.1 2.4 2.5 2.3 2.2 2.6 2.6 2.2 2.4 2.3 2.4 2.2 1.9 2.7 2.3 2.4 
Skewness 0.5 0.2 0.1 0.1 0.4 0.5 0.2 0.2 0.3 0.3 -0.3 0.1 -0.1 0.4 0.0 0.2 0.2 0.1 0.2 0.3 0.6 0.0 
Std error 

of skewness 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 

Is the data 
symmetry 
 If yes =1.  

1.0 0.0 0.0 0.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 

kurtosis 0.3 -0.4 -0.4 -0.5 0.6 0.5 0.5 0.0 0.0 0.2 0.1 0.1 -0.1 0.6 -0.4 -0.5 -0.2 -0.4 0.3 0.1 0.6 0.2 
Std error of 

kurtosis 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

Median -2 -1 -2 -2 -2 -2 -2 -1 0 -2 0 0 0 -2 -1 -2 -1 -2 -2 0 -2 0 

Margin of  
Error 80 % 
confidence 

level 

0.24 0.23 0.19 0.20 0.18 0.21 0.19 0.22 0.23 0.21 0.20 0.23 0.23 0.20 0.21 0.20 0.21 0.20 0.17 0.24 0.20 0.21 

 
 

Overall margin of error is 0.208491 at 80% confidence level 
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Recoding 

TA- Average gap score for tangible items = (TA1+TA2+TA3+TA4)/4 
RL- Average gap score for reliability items = (RL1+RL2+RL3+RL4+RL5)/5 
RN- Average gap score for responsiveness items = (RN1+RN2+RN3+RN4)/4 
AS- Average gap score for assurance items = (AS1+AS2+AS3+AS4)/4 
EM- Average gap score for empathy items = (EM1+EM2+EM3+EM4+EM5)/5 

PR- Average gap score for product items = (PR1+PR2)/2 
 
 

Dimension Statement Expectation 
Score 

Perception 
Score Gap Score Average for 

Dimension 
Tangibles TA1 5.02 3.81 -1.2 

-1.24 
 TA 2 4.22 4.45 +0.2 
 TA 3 6.07 4.10 -2.0 
 TA 4 6.15 4.15 -2.0 

Reliability RL1 6.16 4.01 -2.2 

-1.46 
 RL 2 5.48 4.04 -1.4 
 RL 3 5.29 4.14 -1.1 
 RL 4 6.25 4.24 -2.0 
 RL 5 4.29 4.29 -0.6 

Responsiveness RN1 6.22 4.29 -1.9 

-1.82 
 RN 2 5.61 3.79 -1.8 
 RN3 5.57 3.98 -1.6 
 RN 4 5.91 3.96 -2.0 

Assurance AS1 6.28 4.41 -1.9 

-1.92 
 AS 2 6.34 4.11 -2.2 
 AS 3 6.17 4.43 -1.7 
 AS 4 6.18 4.25 -1.9 

Empathy EM1 5.52 3.89 -1.6 

-0.6 
 EM 2 4.71 4.35 -0.4 
 EM 3 5.12 4.47 -0.6 
 EM 4 4.49 4.80 +0.3 
 EM 5 5.26 4.52 -0.7 
      

Un-weighted Average SERVQUAL score: -1.41 
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Chapter-5: Conclusion & Recommendations 
 

Making improvement in internal customer satisfaction levels has a profound effect on how 

an organization meets external customer’s requirements, internal morale and motivation, and 

course, the bottom line. Let’s review a few key points from this project work- Satisfying Internal 

Customer of Stores Department on Indian Railways’. 

External customer satisfaction is dependent on an organization’s internal customer 

relationships. Improving relationships between internal customers helping them determine what it is 

require from their partners will lead to increased external customer satisfaction and loyalty. 

External customer satisfaction is something that can be measured and used to guide improvements 

within an organization’s processes. 

 By using the SERVQUAL technique and other related techniques which are presented and 

applied on Indian railways in this project work can pinpoint critical internal links, assess necessary 

changes in order to improve service and promote partnership among teammates along the internal 

customer chain of stores department. By improving critical link relationships, one can increase 

external customer satisfaction and long term- term customer loyalty- both of which will keep an 

organization on a long term competitive path. Always remember the slogan ‘Satisfy Internal 

customers First!’ 

 

Description of Dimensions Question Wise 

  Model stores department should reduce number of vetting stages have an average gap 

score of -1.63 and the median gap is -2. The model score is -2. The standard deviation is 2.67 

indicating the spread of gaps away from the mean. The distribution is negativelyskewed with a 

skewness of 0.46 which indicates that the figures are deviated more to the left. The kurtosis value is 

0.32 which mean that there is clustering somewhere away from the mean. Margin of error is .237 

for 80% confidence level. The negative value of average gap score tells that front line 

employees/internal customers are not interested to reduce the number of vetting stages in the 

procurement of stores and stores department shall continue with existing number of vetting stages. 

Model stores department should have skilled staff available round the clock have an average 

gap score of -1.21 and the median gap is -1. The model score is 0. The standard deviation is 2.54 

indicating the spread of gaps away from the mean. The distribution is negatively skewed with a 

skewness of 0.22 which indicates that the figures are deviated more to the left. The kurtosis value is 

-0.40 which mean that there is clustering somewhere away from the mean. Margin of error is .23 
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for 80% confidence level. The negative value of average gap score tells that front line 

employees/internal customers are not interested to have skilled staff available round the clock and 

stores department shall continue with existing normal shift of working at depots. 

Employee of Model stores department should cooperate and show sincere interest in 

resolving problems have an average gap score of -1.93 and the median gap is -2. The model score is 

0. The standard deviation is 2.11 indicating the spread of gaps away from the mean. The 

distribution is negatively skewed with a skewness of 0.08 which indicates that the figures are 

deviated more to the left. The kurtosis value is -0.37 which mean that there is clustering somewhere 

away from the mean. Margin of error is .19 for 80% confidence level.  The negative value of 

average gap score tells that front line employees/internal customers expects more cooperation from 

stores department and stores department shall cooperate with them in resolving their stores related 

problems. 

Model stores department should provide supplies at the time they promised to do so have an 

average gap score of -2.15 and the median gap is -2. The model score is -2. The standard deviation 

is 2.24 indicating the spread of gaps away from the mean. The distribution is negativelyskewed 

with a skewness of 0.13 which indicates that the figures are deviated more to the left. The kurtosis 

value is -0.51 which mean that there is clustering somewhere away from the mean. Margin of error 

is .20 for 80% confidence level.  The large negative value of average gap score tells that front line 

employees/internal customers expects that stores department shall supply the stores to them on the 

promised time ( great dissatisfaction) and stores department shall improve its demand registration 

process, file movement and tracking system, and vendor directory updating system . 

Model stores department should observe transparency and proper accountable of firms 

rating have an average gap score of -1.88 and the median gap is -2. The model score is -2. The 

standard deviation is 2.05 indicating the spread of gaps away from the mean. The distribution is 

negativelyskewed with a skewness of 0.41 which indicates that the figures are deviated more to the 

left. The kurtosis value is 0.60 which mean that there is clustering somewhere away from the mean. 

Margin of error is .18 for 80% confidence level.   The large negative value of average gap score 

tells that front line employees/internal customers expects that stores department shall observe 

transparency and accountability in the rating firms and stores department shall upload consolidated 

firms rating list on the website for their satisfaction . 

Model stores department should procure best quality of materialshave an average gap score 

of -2.24 and the median gap is -2. The model score is -2. The standard deviation is 2.33 indicating 

the spread of gaps away from the mean. The distribution is negativelyskewed with a skewness of 

0.54 which indicates that the figures are deviated more to the left. The kurtosis value is 0.50 which 
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mean that there is clustering somewhere away from the mean. Margin of error is .207 for 80% 

confidence level.  The large negative value of average gap score tells that front line 

employees/internal customers expects that stores department shall procure best quality of materials 

and stores department shall procure (at least stock items) stores on life cycle cost basis for their 

satisfaction . 

Model stores department should observe the policy of value for money have an average gap 

score of -1.75 and the median gap is -2. The model score is -2. The standard deviation is 2.08 

indicating the spread of gaps away from the mean. The distribution is negatively skewed with a 

skewness of 0.19 which indicates that the figures are deviated more to the left. The kurtosis value is 

0.46 which mean that there is clustering somewhere away from the mean. Margin of error is .19 for 

80% confidence level.  The negative value of average gap score tells that front line 

employees/internal customers expects that stores department shall observe the policy of value for 

money and stores department shall procure (at least stock items) stores on life cycle cost basis to 

achieve this objective. 

Just In Time supply concept shall be implemented in stores department have an average gap 

score of -1.45 and the median gap is -1. The model score is 0. The standard deviation is 2.43 

indicating the spread of gaps away from the mean. The distribution is negatively skewed with a 

skewness of 0.20 which indicates that the figures are deviated more to the left. The kurtosis value is 

-0.04 which mean that there is clustering somewhere near to the mean. Margin of error is .216 for 

80% confidence level.   The negative value of average gap score tells that front line 

employees/internal customers expects that Just In Time supply concept shall be implemented in the 

stores department and stores department shall implement the Just In Time supply conceptto achieve 

this objective. 

Should model stores department encourage frequent visit of consignee to stores premises 

have an average gap score of -.37 and the median gap is -0. The model score is 0. The standard 

deviation is 2.55 indicating the spread of gaps away from the mean. The distribution is negatively 

skewed with a skewness of 0.31 which indicates that the figures are deviated more to the left. The 

kurtosis value is 0.03 which mean that there is clustering somewhere near to the mean. Margin of 

error is .23 for 80% confidence level.   The small negative value of average gap score tells that 

front line employees/internal customers are interested to have frequent visits to stores premises to 

some lesser extent and stores department shall encourage them for their satisfaction. 

Employees of model stores department should know the technical knowhow to product have 

an average gap score of -1.82 and the median gap is -2. The model score is 0. The standard 

deviation is 2.31 indicating the spread of gaps away from the mean. The distribution is negatively 
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skewed with a skewness of 0.26 which indicates that the figures are deviated more to the left. The 

kurtosis value is 0.17 which mean that there is clustering somewhere away from the mean. Margin 

of error is .21 for 80% confidence level.   The negative value of average gap score tells that front 

line employees/internal customers expects that stores department shall have more and more 

technical employees and  zonal railways shall recruit technical/engineers and material 

management/logistics and supply chain management specialist for stores department.   

Model stores department should have sufficient powers to discharge their duties effectively 

have an average gap score of -0.65 and the median gap is -0. The model score is 0. The standard 

deviation is 2.20 indicating the spread of gaps away from the mean. The distribution is positively 

skewed with a skewness of -0.32 which indicates that the figures are deviated more to the right. The 

kurtosis value is 0.05 which mean that there is clustering somewhere near to the mean. Margin of 

error is .20 for 80% confidence level.  The negative value of average gap score tells that front line 

employees/internal customers expects that stores department shall be delegated with more powers 

to discharge their duties effectively and zonal railways/ railway board shall delegate some more 

power to stores department to discharge their duties. 

Model stores department should have 9.00 AM. to 05.PM working hours have an average 

gap score of 0.22 and the median gap is -0. The model score is 0. The standard deviation is 2.64 

indicating the spread of gaps away from the mean. The distribution is negatively skewed with a 

skewness of 0.07 which indicates that the figures are deviated more to the left. The kurtosis value is 

0.13which mean that there is clustering somewhere away from the mean. Margin of error is .20 for 

80% confidence level.  The positive value of average gap score tells that front line 

employees/internal customers expect that stores department shall have 9.00 AM to 05.00 PM 

working hours and they are fully satisfied with these working hours and there is no need for any 

change in this regard. 

Model stores department should permit out of stock up to a certain level for non-critical 

items have an average gap score of 0.30 and the median gap is -0. The model score is 0. The 

standard deviation is 2.62 indicating the spread of gaps away from the mean. The distribution is 

positively skewed with a skewness of -0.11 which indicates that the figures are deviated more to the 

right. The kurtosis value is -0.07 which mean that there is clustering somewhere near to the mean. 

Margin of error is .23 for 80% confidence level.  The positive value of average gap score tells that 

front line employees/internal customers may allow stock out of some noncritical items and existing 

system of inventory control using ABC/VED matrix is sufficient and there is no need for any 

change in this regard. 
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Model stores department should follow speedy registration of demand and supply of stores 

has an average gap score of -1.97 and the median gap is -2. The model score is -2. The standard 

deviation is 2.19 indicating the spread of gaps away from the mean. The distribution is negatively 

skewed with a skewness of 0.39 which indicates that the figures are deviated more to the left. The 

kurtosis value is 0.59 which mean that there is clustering somewhere away from the mean. Margin 

of error is .20 for 80% confidence level.   The negative value of average gap score tells that front 

line employees / internal customers expects that stores department should follow a system of 

speedy registration of demand and supply of stores and stores department shall improve its demand 

registration process, file movement and tracking system, and vendor directory updating system for 

their satisfaction . 

Should Model stores department appoint a dedicated individual employee to resolve 

problem arising in indenting process have an average gap score of -1.60 and the median gap is -1. 

The model score is 0. The standard deviation is 2.37 indicating the spread of gaps away from the 

mean. The distribution is negatively skewed with a skewness of 0.04 which indicates that the 

figures are deviated more to the left. The kurtosis value is -0.43 which mean that there is clustering 

somewhere away from the mean. Margin of error is .21 for 80% confidence level.  The negative 

value of average gap score tells that front line employees/internal customers expects that stores 

department shall appoint a dedicated individual employee to resolve problem arising in indenting 

process and stores department shall appoint a liaison official  for their satisfaction . 

Should Model stores department insist error free record keeping have an average gap score 

of -1.94 and the median gap is -2. The model score is 0. The standard deviation is 2.30 indicating 

the spread of gaps away from the mean. The distribution is negatively skewed with a skewness of 

0.20 which indicates that the figures are deviated more to the left. The kurtosis value is -0.45which 

mean that there is clustering somewhere away from the mean. Margin of error is .20 for 80% 

confidence level.  The negative value of average gap score tells that front line employees/internal 

customers expects that stores department shall maintain error free record keeping  and stores 

department shall observe error free record keeping  for their satisfaction . 

Do you think long term contract should be introduced to get dedicated vendors and 

consistent quality of supplies have an average gap score of -1.15 and the median gap is -1. The 

model score is 0. The standard deviation is 2.39 indicating the spread of gaps away from the mean. 

The distribution is negatively skewed with a skewness of 0.21 which indicates that the figures are 

deviated more to the left. The kurtosis value is -0.22which mean that there is clustering somewhere 

away from the mean. Margin of error is .21 for 80% confidence level.  The negative value of 

average gap score tells that front line employees/internal customers expects that stores department 
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shall shift from present policy of short term contract to long term contract with the help of railway 

board for their satisfaction and to improve the quality of stores . 

Model stores department should have up to the state of art technological advancement and 

computerization of stores have an average gap score of -2.00 and the median gap is -1. The model 

score is -1. The standard deviation is 2.23 indicating the spread of gaps away from the mean. The 

distribution is negatively skewed with a skewness of 0.09 which indicates that the figures are 

deviated more to the left. The kurtosis value is -0.41 which mean that there is clustering somewhere 

away from the mean. Margin of error is .199 for 80% confidence level.  The large negative value of 

average gap score tells that front line employees/internal customers feels stores department is still 

lagging behind in computerization of purchase offices and depots and stores department shall 

concentrate more and more on computerization of stores department for their satisfaction and to 

improve the quality of service . 

Do you feel unification of PL number will help in improvement of stores service have an 

average gap score of -2.02 and the median gap is -2. The model score is -2. The standard deviation 

is 1.94 indicating the spread of gaps away from the mean. The distribution is negatively skewed 

with a skewness of 0.16 which indicates that the figures are deviated more to the left. The kurtosis 

value is 0.33which mean that there is clustering somewhere away from the mean. Margin of error is 

.173 for 80% confidence level.  The large negative value of average gap score tells that front line 

employees/internal customers feels that efficiency and effective on railways can be improved with 

unification of PL numbers of stock items  and stores department shall concentrate more and more 

on unification of PL for their satisfaction and to improve the quality of service . 

Should model stores department avoid multiple inspections have an average gap score of -

0.60 and the median gap is 0. The model score is -0. The standard deviation is 2.71 indicating the 

spread of gaps away from the mean. The distribution is negatively skewed with a skewness of 0.27 

which indicates that the figures are deviated more to the left. The kurtosis value is 0.08 which mean 

that there is clustering somewhere near to the mean. Margin of error is .24 for 80% confidence 

level.   The negative value of average gap score tells that front line employees/internal customers 

feels that store department shall avoid multiple inspections of stores. Multiple inspections of stores 

is key reason for delayed supply of stores rather than a tool to ensure the quality of stores and stores 

department shall devise a policy of inspection of stores similar to which is recently adopted by 

DGS&D and responsibilities shall be fixed on a single agency for any fault. 

Should model stores department understand the specific need of user departments have an 

average gap score of -1.96 and the median gap is -2. The model score is -2. The standard deviation 

is 2.30 indicating the spread of gaps away from the mean. The distribution is negativelyskewed 
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with a skewness of 0.58 which indicates that the figures are deviated more to the left. The kurtosis 

value is 0.60 which mean that there is clustering somewhere away from the mean. Margin of error 

is .20 for 80% confidence level.   The negative value of average gap score tells that front line 

employees/internal customers feels that store department shall understood their specific needs and 

stores department should acts accordingly to improve service level and for better satisfaction. 

Do you feel user department should understand the problems arising stores department 

have an average gap score of -0.75 and the median gap is 0. The model score is -0. The standard 

deviation is 2.37 indicating the spread of gaps away from the mean. The distribution is negatively 

skewed with a skewness of 0.03 which indicates that the figures are deviated more to the left. The 

kurtosis value is 0.15 which mean that there is clustering somewhere away from the mean. Margin 

of error is .21 for 80% confidence level.   The negative value of average gap score of this survey 

tells that front line employees/internal customers accepted themselves that generally did not try to 

understand problems of stores department and appears apathetic in extending the cooperation with 

stores department. User departments should extend their cooperation to stores department and try to 

understand that stores department is also governed by rules and regulations and many problems are 

beyond their control. User departments shall acts in coordination with stores department to improve 

service level and for better satisfaction. 

Limitations and Future Research   
There were limitations in this study that need to be acknowledged. First, the study was 

limited to only stores department, therefore the reliability of the results restrict the extent to which 

the findings can be generalized across the other departments services. Secondly, this study looked 

at the perceptions of front line employees (FLE)/internal customers, thereby excluding the views of 

apex management namely Railway Board. Given the financial, legal, and resource constraints under 

which stores department works, it can be argued that it is crucial to measure management 

perceptions of organizational service quality practices so that they can also understand customer 

expectations.  

Such information will then assist management in identifying cost-effective ways of closing 

service quality gaps and of prioritizing which gaps to focus on, a critical decision given the scarcity 

of resources. Thirdly, original arguments that SERVQUAL’s five dimensions are transportable to 

other service sectors remains to be verified and are exactly not applicable in stores department in 

Indian railways. However due care have been taken on this factor while designing the questionnaire 

for survey. This study provides useful guidelines for future research to improve stores department 

on Indian railways.   
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Annexure-1 
Gap Table 

Q.No 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 

 
S.No                                             

Feed back 1 -1 -5 -2 -5 -2 -3 -2 -6 0 -5 0 -4 -3 -5 0 -4 1 -2 -6 3 0 0 
Feed back 2 -2 -3 -2 -4 -4 -4 -2 1 2 -4 -3 2 2 -3 -2 -1 -2 -2 -2 -1 -3 -2 
Feed back 3 -4 -5 -5 -3 -5 -4 -4 -3 1 -4 -2 5 2 -4 -5 -4 -2 -5 -2 -2 -4 2 
Feed back 4 -2 -3 -3 -4 -3 -3 -3 0 0 -4 0 0 -2 -3 -4 -4 0 -3 -3 0 -4 2 
Feed back 5 -2 -6 -3 -3 -2 -2 -2 0 2 -2 0 0 3 -3 -3 -2 1 -3 -2 0 -2 -2 
Feed back 6 -1 -2 -2 -3 -2 -3 -2 2 4 -3 0 1 3 -4 0 -2 5 -4 -3 0 -2 2 
Feed back 7 -1 -3 -2 -4 -4 -2 -1 2 0 -5 4 2 -3 -1 -2 -1 -1 -2 0 -3 -3 -2 
Feed back 8 -5 -4 -5 -6 -5 -4 -4 -3 -1 -5 1 2 -2 -4 -5 -5 -4 -6 -3 -4 -4 2 
Feed back 9 -4 -5 -3 -2 -3 -2 -2 -1 3 -4 0 0 -1 -3 -3 -3 0 -2 -4 1 -2 4 
Feed back 10 -2 -2 -3 -3 -2 -3 -2 2 5 -3 0 1 2 -4 -3 -2 3 -3 -3 0 -3 3 
Feed back 11 -1 -2 -3 -3 -3 -3 -3 -2 -6 -6 -3 5 5 -4 -4 -2 -1 -2 -3 0 -3 -2 
Feed back 12 -2 -1 -4 -2 -3 -4 -3 -4 0 -4 0 -1 2 -3 -3 -3 1 -1 -3 2 -1 1 
Feed back 13 -2 -2 -4 -2 -3 -2 -3 -4 0 -3 -1 -1 2 -3 -3 -3 1 -2 -2 3 -2 0 
Feed back 14 -5 -6 -4 -6 -5 -4 -4 -6 -4 -5 0 1 1 -4 -5 -3 -4 -4 -4 6 -4 5 
Feed back 15 -2 -1 -1 -2 -4 -3 0 -2 -4 -5 -2 5 2 -2 -2 -2 0 -2 -3 0 -3 -2 
Feed back 16 -2 3 0 -2 -1 -1 0 -1 -1 -2 2 3 1 -1 -1 -1 -1 -2 -1 1 0 -2 
Feed back 17 -6 -5 -6 -5 -6 -5 -5 -6 -5 -5 -6 -5 -6 -5 -5 -4 -5 -5 -6 -6 -4 -6 
Feed back 18 -1 0 -2 -1 1 0 -2 0 1 0 2 -1 -4 -2 -1 -2 4 0 -1 0 -1 -2 
Feed back 19 -2 -1 2 2 -1 0 -4 2 -2 0 1 -1 -2 2 1 -3 -3 0 3 -3 3 -2 
Feed back 20 0 0 -3 -3 -4 -4 -3 -3 -3 -3 -2 3 0 -3 0 -2 -4 -4 -3 -4 -4 -1 
Feed back 21 -2 -3 0 -2 -2 -4 -3 -6 -1 -3 -4 -6 -2 -6 -4 -5 -3 -3 -6 -6 -6 -3 
Feed back 22 0 0 0 -4 0 0 -2 -2 0 0 -2 5 0 0 0 0 0 0 -2 6 -3 6 
Feed back 23 -3 -5 -5 -2 0 -3 -5 0 -3 -3 -3 1 5 -1 1 -5 0 -3 -3 -1 -3 -4 
Feed back 24 -1 -2 -4 -1 0 -2 -1 -1 -2 -2 -5 2 2 -2 -1 -5 -2 -5 -5 -5 -4 -2 
Feed back 25 1 -2 -4 -1 0 -2 -1 -1 -2 -2 -5 2 2 -2 -1 -5 -2 -5 -5 -5 -4 -2 
Feed back 26 0 0 0 0 0 0 0 0 -2 0 -2 0 -2 0 0 -2 0 0 0 0 0 0 
Feed back 27 0 0 0 0 0 0 -1 0 1 0 0 0 0 0 0 0 0 0 0 3 2 2 
Feed back 28 0 -2 -5 -1 -1 -2 -2 -1 -3 -2 -3 1 -1 -2 -2 -5 -2 -5 -5 -3 -4 -3 
Feed back 29 -6 -3 -5 -2 -3 -3 -4 -1 -4 -1 -4 6 0 -3 -2 -3 -1 -1 -2 -1 -5 -5 
Feed back 30 -2 1 -1 1 2 -3 -1 1 3 -2 -3 6 2 1 -2 -4 -3 -5 -6 -2 -2 -2 
Feed back 31 -5 2 -2 -3 -2 -2 -1 -3 1 -3 -2 0 4 -2 -4 -2 -4 -2 -1 -5 -2 0 
Feed back 32 0 4 2 1 0 0 1 3 0 3 0 2 0 2 1 1 0 -2 -1 0 1 0 
Feed back 33 0 2 -2 -2 -2 -2 0 5 -2 5 2 -2 -5 2 2 0 2 4 3 2 -1 -4 
Feed back 34 -2 4 2 -1 -3 3 -2 4 -3 -1 4 -2 5 6 0 -4 -4 2 -1 -2 4 5 
Feed back 35 0 0 -2 -4 -2 -5 0 -2 -2 0 -3 4 -2 -1 -3 4 -5 -1 2 -2 -3 5 
Feed back 36 -5 2 -2 -3 -1 -3 0 -3 1 -2 1 -1 2 1 1 -5 -1 -3 0 -1 -1 1 
Feed back 37 -2 -2 -1 -3 -3 -3 -3 0 3 2 -4 2 -1 -1 -1 1 0 -3 -2 -3 0 -1 
Feed back 38 -2 3 -1 1 1 2 1 0 -1 0 2 1 3 -2 -2 -2 2 -2 0 0 3 3 
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Feed back 39 1 -2 -1 -2 -1 -3 2 3 0 -3 0 -4 3 -5 -5 -3 0 -1 -3 0 0 3 
Feed back 40 3 1 0 -1 -3 -1 -1 -2 1 -2 0 -1 1 -1 2 0 3 -6 -1 -1 -1 0 
Feed back 41 -1 2 -1 0 -2 -2 0 -1 1 -2 -2 2 1 -1 -2 -1 1 -1 0 0 -1 0 
Feed back 42 -2 3 0 -1 -2 -2 -1 -1 0 -2 0 0 1 -1 -2 -4 2 -2 -1 0 -1 1 
Feed back 43 -1 1 0 0 -1 -3 0 -5 0 -1 0 -1 2 -3 -2 -2 2 -4 -1 0 -2 2 
Feed back 44 -2 1 0 -1 -1 -3 0 -4 0 0 0 -1 2 -2 -2 -2 3 -3 0 0 -2 2 
Feed back 45 -2 2 -1 -2 -3 -3 -2 -1 -2 2 2 -1 0 -2 1 -1 4 -2 -1 1 -2 1 
Feed back 46 4 -3 -4 -6 -5 -6 0 3 1 -6 -3 0 -3 -6 -6 -6 6 -6 -3 4 -5 -1 
Feed back 47 -6 -2 -1 -2 -3 -4 -6 -6 -1 -5 -5 -6 1 -6 -6 -6 -6 -6 -6 -6 -6 -3 
Feed back 48 -2 -4 -2 -5 -2 -4 -2 -6 -2 -3 -5 -2 3 -5 -5 -3 -4 -5 -2 -4 -4 -3 
Feed back 49 -6 -5 -3 -6 -2 -4 -1 -3 5 -3 0 1 0 -6 -5 -4 -2 -6 -5 -4 -4 -1 
Feed back 50 -2 0 0 -1 0 0 -1 1 1 1 -3 0 2 -1 0 3 0 2 2 -4 0 -3 
Feed back 51 -2 1 -2 -1 1 -1 -1 -2 -1 0 -1 -2 -1 -1 1 1 0 -1 -2 0 2 2 
Feed back 52 -1 -3 0 1 3 1 -2 0 -1 0 -1 0 2 0 0 2 2 0 0 0 2 2 
Feed back 53 -3 -4 -3 -3 -2 -4 -1 -3 4 -2 0 -4 3 -5 -4 -1 -3 -6 -3 -4 -4 -1 
Feed back 54 3 3 3 3 3 3 3 3 3 3 3 3 6 3 3 3 3 3 3 3 6 3 
Feed back 55 2 -3 -4 -2 -4 -2 -5 0 4 -5 1 -1 4 -3 -1 -5 -1 -1 -3 0 -3 1 
Feed back 56 1 1 -2 -4 -3 -2 -2 -2 -2 -3 0 -3 0 -3 -2 -2 -1 -2 -1 1 -2 -2 
Feed back 57 -3 4 -1 -2 -2 -2 -1 -2 -4 0 0 0 -3 -1 0 -2 2 -2 -2 -2 -1 -3 
Feed back 58 -3 -5 -4 -5 -3 -5 -3 -4 -1 -4 1 4 0 -5 -5 -5 -2 -4 -2 1 -4 -3 
Feed back 59 -5 -1 -3 0 -3 0 0 3 1 -2 -3 0 0 0 4 0 -2 -2 -2 4 0 0 
Feed back 60 -1 -2 -1 -3 -2 -1 -1 -2 -1 0 2 -2 -1 -3 -2 -1 0 0 -1 0 -1 0 
Feed back 61 -2 -1 -2 -3 -2 -4 0 -3 -1 -3 -2 0 2 -3 -2 -3 -2 -3 -3 -3 -3 -1 
Feed back 62 0 0 1 1 -2 1 4 -2 -2 0 4 0 2 1 -2 -4 -1 0 -3 -3 4 -1 
Feed back 63 3 3 -2 -1 -4 0 3 -1 6 -5 -4 5 3 -1 -1 -5 -4 -3 -2 -1 -1 0 
Feed back 64 -2 1 -1 1 2 -2 1 2 -2 1 2 3 -2 -2 -1 -4 -5 -5 -6 -2 -2 -2 
Feed back 65 3 -3 -1 1 0 -3 -6 0 0 0 -3 6 3 0 -3 -5 -3 -6 -6 0 -1 -6 
Feed back 66 -1 -1 -5 -3 -1 -1 -4 -3 -1 -1 -2 -1 -3 -4 -4 -5 -2 -4 -5 -3 -4 -3 
Feed back 67 -1 1 -2 0 1 0 -3 0 0 -3 -2 6 -6 -5 0 -4 0 -1 -1 -6 -3 -3 
Feed back 68 0 0 -2 0 0 -1 -2 -3 0 0 -3 5 0 0 0 0 -2 0 -2 6 3 0 
Feed back 69 -1 -2 -2 -2 -2 -2 -2 0 -3 -2 -1 -1 2 0 0 -4 -1 -5 -3 -5 -2 -4 
Feed back 70 0 0 -6 0 -3 -3 -4 -5 -6 -1 -2 -6 -6 -2 -6 -4 -4 0 0 -6 -1 -6 
Feed back 71 -4 0 0 -1 -2 0 1 0 -1 1 0 6 0 -4 -4 -1 0 -4 -1 -2 -2 0 
Feed back 72 -5 -1 -2 -3 -2 -4 -2 -4 -4 -4 -2 -3 -3 -3 -4 -3 -5 -3 -2 -4 -4 -1 
Feed back 73 -2 0 -6 -3 -4 -2 -6 -3 -1 -4 -3 0 2 -5 -3 -6 -4 -6 -4 2 -4 -4 
Feed back 74 -4 -3 0 -4 1 -1 2 0 2 0 2 4 2 3 2 1 0 3 3 0 1 -1 
Feed back 75 2 3 3 2 4 5 2 3 2 3 2 4 2 3 2 1 0 3 4 2 5 -1 
Feed back 76 0 2 -1 -1 -3 -3 -3 -2 5 -1 -4 5 4 4 -4 -5 0 -5 -1 2 -2 0 
Feed back 77 -4 -2 -3 -4 -3 -5 -5 -1 2 -4 -4 2 -5 -5 -3 -6 -5 -4 -4 -5 -5 -3 
Feed back 78 -5 -4 1 -4 -3 -5 -6 0 2 -5 -5 2 -5 -6 -4 -6 -3 -5 -4 -4 -6 -4 
Feed back 79 -5 -4 -3 -1 -3 -3 -2 -1 -4 0 -4 5 -1 -3 -2 -2 0 0 -2 -1 -4 -4 
Feed back 80 -1 -2 -1 -1 -2 -2 0 -2 -2 -3 -2 2 -2 -3 -2 -4 -1 -1 -4 0 -2 -1 
Feed back 81 0 -3 -3 -1 -3 1 -2 -1 -2 5 1 -2 -3 -2 -3 -1 -5 2 -3 1 -1 -3 
Feed back 82 -1 -4 -5 -2 -2 -4 -3 1 4 -1 -3 -1 -3 -3 -4 -4 -2 -1 -5 -2 -2 -4 
Feed back 83 4 5 5 2 6 5 6 1 1 -1 1 4 5 5 1 -5 -1 -3 -3 1 1 0 
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Feed back 84 -4 -1 -1 -2 -2 -1 -1 4 1 -1 0 6 3 -2 -2 -2 -2 0 -2 0 -1 -4 
Feed back 85 -4 -2 0 -2 -3 -4 -1 -2 -3 -2 -3 2 -1 -2 -4 -3 -1 -2 -1 -2 -1 2 
Feed back 86 0 -3 -6 -6 -6 -6 0 -3 6 -6 -6 6 -6 -6 -6 -6 0 -6 -6 0 -6 -3 
Feed back 87 -1 0 -5 -3 0 -2 -3 3 5 -1 -2 5 -1 0 -2 -1 0 -3 -1 1 -2 0 
Feed back 88 -1 -4 -3 -1 -1 2 -1 5 -4 -1 1 -5 -4 -1 -3 -2 -2 1 -4 2 0 -2 
Feed back 89 -6 0 -3 -4 -4 -4 -3 -3 0 -5 -4 2 1 -4 -4 -6 -4 -5 -5 -4 -5 -5 
Feed back 90 -2 -2 -1 -4 -5 -3 -2 0 0 -3 1 -3 -1 -1 5 -1 -2 -2 -1 -2 -2 -1 
Feed back 91 -2 -2 -5 -5 -5 -6 -3 -4 0 -1 -1 0 -2 -3 -5 -4 0 -5 -3 -1 -1 -2 
Feed back 92 0 -1 -5 -6 -6 -6 -4 -5 -1 1 2 -1 4 0 -1 -5 -1 -5 -4 -4 -6 -1 
Feed back 93 -2 2 1 -2 2 0 -1 1 -1 0 2 1 4 2 2 0 -5 -3 -3 -1 0 1 
Feed back 94 -3 2 0 -1 1 -1 1 0 0 -1 0 1 5 1 0 2 -4 -3 -6 0 -1 0 
Feed back 95 1 1 -5 -6 -4 -4 -3 -1 -3 -4 2 1 5 -5 -1 -4 -1 -5 -2 1 -5 0 
Feed back 96 -3 1 1 0 -1 0 0 0 1 0 2 0 1 -6 -6 -4 -5 -4 -2 -1 -4 -1 
Feed back 97 5 -2 2 -3 2 -2 1 -2 2 -1 3 3 6 -2 -3 3 -3 -2 2 6 -2 2 
Feed back 98 2 5 -1 -2 -1 -2 0 0 1 0 2 5 4 -2 -1 -2 -2 -3 0 6 -2 0 
Feed back 99 -3 0 -3 -2 -2 -3 -3 -3 -3 2 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 
Feed back 100 -6 0 0 0 0 -6 -1 -2 0 0 6 0 2 -5 0 -6 -2 -6 -3 6 -4 -6 
Feed back 101 1 0 -1 -1 0 -4 -3 0 2 -4 0 -4 1 -1 -4 0 1 3 0 -4 5 2 
Feed back 102 -3 -1 -2 0 -2 -1 3 -1 5 -1 1 0 1 -1 -2 1 -2 0 -1 3 2 0 
Feed back 103 -2 -4 -4 0 0 0 -5 -2 1 1 1 1 0 -2 0 0 0 -1 0 1 0 6 
Feed back 104 -3 -1 1 0 -3 1 -3 2 2 -2 2 1 1 -3 -1 -1 0 0 -1 3 1 0 
Feed back 105 -1 -5 -2 -3 -2 -4 -5 -2 4 -4 2 1 -1 -3 0 -3 -2 -2 -4 5 -5 2 
Feed back 106 3 -1 1 1 -1 -2 0 -3 -5 -5 2 0 6 -2 -5 0 -2 -4 -1 0 -2 0 
Feed back 107 -3 -6 -5 -5 -5 -5 -4 -3 -4 -6 1 2 -1 -3 -4 -3 -2 -6 -5 -4 -5 -2 
Feed back 108 2 -5 -1 -2 -2 -1 -1 -5 0 -4 0 0 0 -3 -1 0 -1 -5 0 3 -1 4 
Feed back 109 -6 -6 -4 -4 -5 -6 -4 -6 -3 -6 -5 -6 -6 -5 -6 -3 -6 -1 -1 -3 -5 -3 
Feed back 110 0 -4 -2 -5 -2 -2 -1 -2 0 1 1 0 1 -2 0 -1 1 1 -1 0 -1 0 
Feed back 111 -3 0 -3 -5 -2 -5 -2 -3 -2 -1 -1 -5 -2 -3 -1 -3 -1 -1 -5 0 -3 -2 
Feed back 112 -1 5 -2 0 -1 2 0 1 0 -2 -2 4 0 -1 -1 0 0 -2 -2 2 1 2 
Feed back 113 -5 0 -4 0 -1 -2 -1 -3 1 -2 -2 0 1 -3 -3 1 -4 1 -3 1 -1 -3 
Feed back 114 1 0 0 0 1 -2 0 1 1 0 1 -1 -1 0 -2 1 -2 -2 -2 1 1 1 
Feed back 115 1 1 0 1 3 -3 -2 -5 0 -1 -2 -3 1 -2 -4 -1 0 0 -1 -1 -4 -3 
Feed back 116 -1 -1 -1 0 0 1 -1 -2 -2 -1 2 0 4 0 0 1 0 -4 -2 2 -1 1 
Feed back 117 -3 -1 -4 -5 -2 -4 -4 1 -5 -5 -2 1 5 -3 -3 -1 -2 -5 -5 5 -2 0 
Feed back 118 -6 -4 -5 -5 -3 -4 -5 -6 -4 -5 -4 -3 -5 -4 -5 -3 -5 -3 -2 -5 -4 -6 
Feed back 119 0 0 -2 -3 0 -2 -1 -4 4 -1 0 -1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 
Feed back 120 -3 -2 -4 -2 -2 -6 -6 -5 -3 -3 -1 0 3 -1 -2 -4 -4 -3 -1 -3 -2 2 
Feed back 121 -6 -5 -6 -6 -6 -6 -4 -4 -6 -6 -5 -5 -6 -6 -6 -5 -5 -3 -2 -6 -5 -6 
Feed back 122 -6 -6 -4 -5 -5 -6 -6 -4 -2 -2 0 -1 0 -3 -5 -3 -4 0 -2 -4 -4 1 
Feed back 123 1 -1 1 1 -3 -1 -1 2 1 0 1 2 -3 -1 1 2 0 1 0 2 0 -1 
Feed back 124 1 -1 -2 -3 -3 -2 1 -1 0 -1 0 -1 -2 0 -1 0 -2 -3 -3 -2 0 0 
Feed back 125 -6 0 0 0 0 0 0 0 -6 0 0 0 0 0 0 0 1 -2 0 6 0 0 
Feed back 126 -6 -3 0 0 0 -6 -4 6 2 -5 -1 -3 2 -6 -6 -4 -6 -6 -6 0 -1 -1 
Feed back 127 -6 0 -1 -2 0 0 2 1 0 0 -4 0 3 -2 0 3 -4 0 -3 -4 0 -4 
Feed back 128 -3 -4 -3 -4 -2 -4 -4 -3 -3 -4 -1 -4 3 -3 -4 -3 -2 -4 -3 -2 -4 -4 
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Feed back 129 -3 -4 -3 -4 -2 -4 -4 -3 -3 -4 0 -3 3 -5 0 -4 -3 -3 -3 -1 -5 -4 
Feed back 130 -3 -4 -3 -4 -2 -4 -4 -3 -3 -4 -1 -4 3 -3 -4 -3 -2 -4 -3 -1 -4 -4 
Feed back 131 -6 -5 -4 -4 -5 -5 -6 -4 -2 -2 1 -1 -2 -4 -3 -4 1 -1 -3 -3 -3 1 
Feed back 132 -6 -5 -4 -4 -5 -5 -5 -4 -2 -2 1 0 0 -3 -3 -4 -3 1 -1 -3 -3 1 
Feed back 133 -5 -4 -3 -5 -2 -4 -2 -4 -2 -4 -1 -1 -1 -4 -3 -1 -2 -3 -3 -3 -2 0 
Feed back 134 -1 -1 -1 -1 -1 -2 -2 -1 1 -1 0 0 0 -2 -1 -1 -1 0 -1 2 -1 -1 
Feed back 135 0 -1 -3 -3 -4 -2 -4 -4 -4 -2 -1 0 0 -4 -4 -4 -4 -4 -4 -1 -2 -4 
Feed back 136 2 2 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 
Feed back 137 0 1 -1 -1 -1 2 2 0 0 1 -1 -1 1 1 1 1 1 2 0 -1 -1 -2 
Feed back 138 -4 -2 -1 -2 -3 -3 -4 -2 -1 -3 -2 0 0 -2 -2 0 -1 -1 -2 -3 -2 0 
Feed back 139 0 4 -4 0 -3 -4 -3 -1 -2 -5 -1 1 1 -2 3 0 -3 -1 -2 -1 -3 -2 
Feed back 140 6 -4 -1 0 -1 -4 -3 1 1 -5 1 0 1 -4 -4 0 -3 -4 -2 -3 -4 -4 
Feed back 141 -4 -5 -4 -6 -2 -5 0 0 -3 -4 -1 1 0 0 0 0 0 -4 -4 -3 -4 -3 
Feed back 142 -1 -5 -5 -5 -4 -2 -4 -4 -2 0 -1 -1 -2 -3 -3 -4 -3 -4 -3 1 -3 2 
Feed back 143 0 -1 0 0 -2 -2 -1 2 0 0 0 1 0 1 0 -1 0 2 -1 1 -1 0 
Feed back 144 -3 -1 -2 -3 -1 -1 -3 -4 2 -2 2 -3 3 -2 -1 -2 2 2 -2 1 -3 -2 
Feed back 145 0 -4 -2 -3 -1 -1 -3 -2 3 -1 1 -3 5 -2 0 -1 1 -1 -3 0 -3 -1 
Feed back 146 -2 0 -2 -1 0 2 -2 -1 -2 -2 -4 -4 3 -2 -3 -2 3 2 -5 3 -2 2 
Feed back 147 1 -5 -2 -2 -1 -1 -2 -1 2 -2 1 -3 6 -2 -1 -2 1 -2 -2 1 -2 1 
Feed back 148 -6 -4 -5 -5 -5 -5 -2 -1 1 -5 -2 0 3 -3 -5 -2 -2 -2 -2 2 -5 -1 
Feed back 149 -1 -5 -5 -6 -2 -6 -3 1 0 0 1 1 -1 -5 1 0 3 -1 -2 -1 -3 -5 
Feed back 150 -2 -3 -5 -6 -3 -5 -1 0 1 -1 2 1 -2 -3 0 0 2 0 -2 0 -2 -2 
Feed back 151 -2 -4 -5 -4 -4 -3 -2 0 0 -1 2 0 -2 -2 -1 0 3 -1 -4 2 -3 -4 
Feed back 152 1 1 -5 3 -4 2 2 -1 0 -6 -6 1 1 -3 -3 -2 -1 -2 -2 -3 -4 1 
Feed back 153 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 3 0 
Feed back 154 0 -5 -6 -5 -4 -6 -2 -3 -3 -3 -1 -1 0 -3 -4 -4 -3 -4 -4 2 -3 2 
Feed back 155 -4 2 -2 -4 -5 -5 0 -4 -4 -5 1 0 5 -5 -4 -1 -4 0 -1 1 0 0 
Feed back 156 -6 0 -6 -6 -6 -6 -6 -6 6 -6 0 0 6 -6 -6 -2 -6 -3 -1 -2 -6 2 
Feed back 157 -2 1 -4 -4 -4 -3 -2 -5 -5 -6 -4 -2 -1 -2 -6 1 -5 -4 -1 -3 -4 3 
Feed back 158 -4 -1 1 -2 -3 -2 -1 -1 -1 -2 -1 0 -1 0 0 -1 1 -1 0 -1 0 1 
Feed back 159 -2 1 0 -3 -1 -1 0 -1 -2 2 -1 1 3 -2 0 0 0 -1 -2 4 0 0 
Feed back 160 3 -2 -2 -3 -3 -2 -1 -2 1 -2 2 1 2 -1 3 -1 3 -2 0 1 -2 0 
Feed back 161 0 -2 -4 -5 -5 -1 -2 -4 -2 -3 0 1 3 -6 -5 -3 -4 -1 -3 2 -1 1 
Feed back 162 -2 -1 -3 -2 -2 -2 -5 -3 0 0 0 0 -1 -1 3 0 2 -1 -1 0 -2 0 
Feed back 163 -3 0 -3 -6 -1 -2 -1 -6 -2 -3 0 1 1 -2 -4 -2 -3 -1 2 -3 1 -1 
Feed back 164 -2 -2 0 -1 -1 0 0 0 2 -2 0 1 1 -1 2 0 1 2 1 4 1 0 
Feed back 165 0 1 -3 -1 1 -2 0 -3 -4 -2 0 0 -1 -4 -1 2 -4 -1 -1 4 -2 -5 
Feed back 166 -5 -1 -5 -5 -2 -5 -2 -1 -3 1 3 3 0 -2 0 -2 -3 -1 -1 -2 -5 -2 
Feed back 167 -4 -4 -1 -4 -1 -1 -2 -2 -1 0 -3 2 3 -2 -3 -2 -5 -1 -2 1 -3 -3 
Feed back 168 6 -1 0 -2 0 -1 -2 -1 -2 2 1 2 -3 2 0 1 -1 0 -1 -1 0 0 
Feed back 169 -4 -3 -2 -4 -2 -2 -2 -1 -2 -3 3 0 -2 -3 0 -1 -2 -3 -3 -1 -2 0 
Feed back 170 -6 -1 -2 -3 -1 -2 0 -2 0 -1 -1 -1 1 -2 0 -2 -2 -1 -2 -2 -1 -1 
Feed back 171 -1 0 0 1 2 5 -3 1 -1 2 -6 -2 -1 1 2 -5 -4 -6 -3 -4 -5 -6 
Feed back 172 -3 -3 -3 -5 -5 -6 -6 -3 5 -4 1 1 -3 -6 -5 -6 -4 -2 -4 -5 -5 1 
Feed back 173 -1 0 0 1 2 5 -3 1 -1 6 -6 -2 -1 1 2 -5 -4 -3 -4 -5 -6 -4 
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Feed back 174 1 -3 -5 -5 -3 -6 -4 -3 -4 -4 -1 -1 -1 -3 -3 -2 1 1 -4 -5 -5 2 
Feed back 175 -5 -4 -5 -5 -4 -5 -5 -5 -3 -3 -1 -4 -2 -5 -2 -5 -5 -5 -3 -2 -5 -4 
Feed back 176 6 -4 -4 -4 -4 -5 -3 1 -1 -1 -1 -1 2 -2 -1 -3 -2 -3 -1 2 -1 0 
Feed back 177 6 -2 -1 -2 -3 -4 -3 -1 0 0 -2 -1 0 -2 -1 -3 -2 -3 -3 -1 -3 -2 
Feed back 178 -3 3 0 -1 -2 -1 -2 -2 -2 -1 0 1 0 -1 0 0 -2 -2 0 -1 -2 -1 
Feed back 179 -5 0 -1 -5 -5 -6 -2 -2 -3 -1 -2 -1 -2 -3 -4 -2 -3 -4 -3 -1 -3 -2 
Feed back 180 -2 3 -4 -4 -3 -2 -1 -2 -2 -4 -4 0 -2 -2 -3 -3 -1 -1 0 -2 -3 -3 
Feed back 181 -2 -1 -1 -2 -1 -1 1 -3 0 -3 0 2 -2 -2 1 0 0 -1 -2 -2 0 1 
Feed back 182 -2 -1 -1 -1 -1 -1 0 -2 0 -2 0 3 -1 -2 1 0 -2 0 -3 -2 0 1 
Feed back 183 -1 1 1 2 -2 -3 0 -3 0 -1 0 1 -1 0 1 5 -1 -2 1 0 -1 1 
Feed back 184 -3 0 -1 1 -3 -1 -2 -1 5 -1 0 0 -1 -1 -2 -2 -2 -1 -2 -1 -2 0 
Feed back 185 -4 -5 -4 -6 -5 -5 -2 -5 3 -4 -1 -3 -2 -4 0 -5 -2 0 0 -1 -4 1 
Feed back 186 -4 -5 -4 -6 -5 -6 -3 -6 4 -6 0 -5 -2 -4 -1 -5 -2 -1 -5 0 -6 1 
Feed back 187 -5 -4 -3 -5 -5 -5 -3 -5 4 -6 0 -5 -2 -4 -1 -5 0 -1 -2 0 -6 1 
Feed back 188 -5 4 0 -3 -2 -2 -1 0 -1 -2 -1 1 2 -2 2 2 0 -1 -1 -6 -3 -1 
Feed back 189 -3 -3 -2 -4 -1 -3 -2 -4 2 -3 0 5 2 -2 0 -2 0 -2 -2 -4 -3 3 
Feed back 190 -1 -2 -2 -2 -2 -3 -3 -3 -3 -3 -1 1 0 -1 1 -3 1 -2 -2 -1 -1 0 
Feed back 191 0 5 0 0 0 0 0 0 0 0 0 0 0 0 -6 -5 -3 -5 -2 0 -4 0 
Feed back 192 -3 -2 -4 -3 -2 -5 -2 -2 0 -1 0 -2 -2 -1 -1 -1 2 -1 -2 0 -2 -1 
Feed back 193 -1 -2 0 -1 -2 0 -1 0 2 0 2 3 1 -1 -1 1 2 0 -3 -1 1 -2 
Feed back 194 1 0 0 1 -1 1 1 1 0 2 0 1 2 0 0 1 3 0 -1 0 1 0 
Feed back 195 -2 -2 1 0 1 1 0 1 -2 0 1 -1 -1 0 1 2 0 0 -2 0 0 -1 
Feed back 196 -2 -1 1 0 0 1 0 1 -2 0 1 -1 -1 0 1 2 0 0 -2 0 0 -1 
Feed back 197 -1 -2 -2 -4 -2 -1 -2 -2 1 -2 -2 -3 0 0 1 -1 -1 -1 1 -1 -1 -1 
Feed back 198 -1 1 1 0 1 1 1 2 1 1 1 0 -1 0 1 0 -1 -3 -1 -1 -1 0 
Feed back 199 0 0 2 -1 0 -1 -1 -2 -1 0 1 -1 0 0 0 0 0 0 1 -1 -2 0 
Feed back 200 0 1 1 2 0 -1 0 -2 0 -1 0 1 2 1 1 0 2 -3 -3 0 0 0 
Feed back 201 5 2 -1 -1 0 -2 0 0 6 -1 0 0 -2 -2 -1 -1 2 -1 0 3 -1 0 
Feed back 202 -5 -1 -2 1 -3 -1 0 -6 1 -1 -1 3 2 1 -1 -3 -4 -5 -4 -2 -4 -3 
Feed back 203 -2 0 0 -2 -2 -2 -2 -2 0 0 -2 0 0 0 -2 -2 0 0 0 0 0 -2 
Feed back 204 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Feed back 205 3 -1 0 1 -2 -4 -5 0 -3 -4 3 1 0 0 2 -6 5 0 1 0 -5 0 
Feed back 206 3 -1 0 5 -4 -2 -4 -5 0 -3 -1 5 -4 0 5 0 3 -6 -5 6 -5 0 
Feed back 207 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 


