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Abstract

Purpose: This paper shows how to evaluate and analyze the service quality for airline business and provide
feasible suggestions to improve the service. The purpose is to illustrate how the two quality improvement
methods, SERVQUAL and QFD, can be combined and used to improve the service quality for service companies
such as airlines.

Design/Methodology/Approach: The data were obtained by the way of interviewing the customers who have
experienced the service offered by Air Macau, with tool of SERVQUAL. Comparing the perceived scores of Air
Macau to the customers’ expected value as well as to its competitors, we finally believe that the shortest board of
service quality is the “responsiveness” among its five dimensions. Quality function deployment is then used to
translate customers’ actual requirements into practical service measures to further improvement.

Findings: It is more effective if SERVQUAL is combined with QFD in evaluating firm's quality and quality
improvement.

Research Limitations: Effectiveness should be tested over time with bottom line evidences.

Practical Implications: Practitioners should use more than one effective methods in quality improvement
whenever possible.

Social Implications: People are more aware of SERVQUAL and QFD.

Keywords: service quality, SERVQUAL, quality function deployment, quality improvement, quality
management, combined methods

1. Introduction

Tourism industry played an important and dominant role in Macau's economic development. Visitors'
experiencing the service industry is the overall impression of the entire Macau fundament. And aviation industry
has a direct impact on the quality of service upon international visitors’ first impression to Macau. As the local's
largest airline company and as the first line to face tens of thousands of international tourists, quality of service
of Air Macau represent the overall Macau aviation industry service quality.

To study and probe Air Macau service real problems and bottleneck, this paper utilizes data to make statistics
analysis via the use of SERVQUAL and QFD house of quality as well as data derived from questionnaire survey.
Thus we can make an assessment of Air Macau, to find out the gap between results customers perceived and
ideal value in their minds. Meanwhile we make comparisons with China Southern Airlines, domestic airline
company to figure out weaknesses of Macau Airline.

Compare to famous international airlines, quality of service has become one of the obstacles that slow the
upgrade of competitiveness. Complaints from the network analysis illustrate that service quality is the problem
customers concentrated, mainly related to poor service attitude, flight delays and so on. But how to measure the
level of service? Where are the specific problems? How is the feeling of customer perceived? What are
customers’ expectations? Which problems are the bottlenecks?...... To draw the appropriate answer, we need to
use standard evaluation tools SERVQUAL quality questionnaires and QFD layer. Followed we will select data
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via standard SERVQUAL questionnaire survey of customer perceptions and expectations, then take advantage of
QFD for quality statistical analysis to come to our survey results and conclusions. Our approach, integrating
different available methods in the application is consistent to the concept that quality management should be
viewed in way of cybernetics, proposed by Pan (2006).

2. SERVQUAL
2.1 Introduction to SERVQUAL Model

In 1988, American sales training experts Parasuraman, Zeithamal and Berry proposed the famous service quality
assessment method SERVQUAL model (short for service quality), which obtained many marketing
scientists’ approvals and was considered to be a typical method that was suitable in evaluating each kind of
service quality.

In SERVQUAL model, customers’ perceptions decide the customers’ appraisals, and customers’ perceptions of
service quality depend on the difference between customer’s perception of what customers expect and what they
actually receive. (Therefore this model also is called “expectation-perception” model). The perception of service
quality is a comprehensive judgment or view about whether the service has high quality. Service perception is
the feeling what customers actually experience. Customer’s perception is decided by organization’ each activity
including superintendent’s management, staff’s service and so on. Customer’s expectation is that customer’s
demand and desire, for instance they think the service provider should provide some kinds of service for them,
but not will provide. It is based on organization’s market communication, organization’s image, other customer’s
oral propaganda, and customers’ needs/wants and so on. Customer’s expectation is precondition in development
high-quality. The key to provide high-quality service is to surpass the user’s expectation.

SERVQUAL model: SERVQUAL score = actual feeling score — expectation score.
2.2 Using SERVQUAL Model for Evaluating Service Quality of Air Macau

SERVQUAL is an empirically derived method that may be used by a service organization to improve service
quality. The resulting gap analysis may be used as a driver for service quality improvement. SERVQUAL is an
assessment model that assesses service quality from the standpoint of customers, depends on whether meet
customers’ needs, and draws attention on service ideas that keeping the centered on customers in the process.
SERVQUAL can bring valuable diagnostic message to enterprises, be easy to use, and its cost is low. The
SERVQUAL model has demonstrated the enormous superiority in evaluating service quality.

This method will compare with some outstanding company which is professional in some service and industry.
Finally, to analysis the gap between performances the enterprise really showed and what customers expected,
which will help enterprises improve their service quality. We will use SERVQUAL model to appraise AIR
Macau’s service quality, collect the grades of what customers expect of a service and what they actually receive
in Air Macau using standardized questionnaire, find the disparity between what customers expect and what the
Air Macau actually delivery. At the same time, we take the well- known Chinese airline China Southern
Airline as comparison object, contrast the disparity between Air Macau and China Southern Airline, and finally
seek for the insufficiency.

2.3 Questionnaire Survey
2.3.1 Questionnaire Design

There are 5 factors: tangibles, reliability, responsiveness, assurance, and empathy, also called five key
dimensions.

TANGIBLES - the appearance of physical facilities, equipment, personnel and information material.

RELIABILITY - the ability to perform the service accurately and dependably. RESPONSIVENESS - the
willingness to help customers and provide a prompt service. ASSURANCE - a combination of the following:
Competence - having the requisite skills and knowledge; Courtesy - politeness, respect, consideration and
friendliness of contact staff; Credibility - trustworthiness, believability and honesty of staff. Security - freedom
from danger, risk or doubt.

EMPATHY - a combination of the following: Access (physical and social) - approachability and ease of contact;
Communication - keeping customers informed in a language they understand and really listening to them;
Understanding the customer - making the effort to get to know customers and their specific needs

The SERVQUAL survey has two parts; (1) customer expectations and (2) customer perceptions. In the
questionnaire, the customers’ expectation is defined as “what the service should do”. Grading takes 7 values, “7”
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means strongly agree, while “1” means strongly disagree, the others are “very agree” “agree” “general”
“disagree” “very disagree”, the values decrease progressively in turn. First, we should measure the customers’
expectations, which are made up of past experience, advertisement, promotion, enterprise image and
word-of-mouth and so on; then to measure customers’ perceptions, what they actually receive in Air Macau and
China Southern Airline.

2.3.2 Questionnaire Collection

We carried out 90 sampling investigations (Air Macau 30 copies, China Southern Airline 30 copies, Air Macau&
China Southern Airline 30 copies), take back 90 copies. Effective questionnaire rate is 100%

Table 1. Statistical result of our questionnaire collection

1.Gender M 41 F 49

2.How many times  1-2times:38 3-5times:20 Above 5 tiems:32

3.Education bachelor:82 master:6 high school: 2

4.Reasons Business Trip:8  Visiting Relatives:17  Travelling:43 Others:26 (school, inexpensive)

2.3.3 Test for the Equality of Three or More Population Means

Because we choose different target participants to fulfill the questionnaire, we need an ANOVA to test whether
the expectation values of different region people are significantly different. According to the 22 different
questions listed on SERVQUAL, we need to do ANOVA test for each question to test whether the average is
significantly different under different sample.

We first construct a hypothesis test as follows:
Ho: mi=po=p;  (Null)
H.: Not all population means are equal (Alternative)

ANOVA table for Questionl:

Source Sum of Squares degree of freedom Mean Square F value (MSTR/MSE)
Regression 2.16 2 1.08 1.07

Error 87.40 87 1.00

Total 89.56 89

Here we know that the numerator degree of freedom($,) is equal to 3-1=2 and the denominator degree of
freedom(9d,) is equal to 90-3=87, and let’s suppose a=0.05. Checking the F distribution table, we fail to find the
exact value when 6,=2 and

8,=87, but we find two adjacent value to estimate it. We find that whend,=2, and 6,=60, the critical value=3.15,
and whend,;=2, and 6,=120, critical value=3.07, so we can conclude that the critical value under the
conditiond;=2, and 8,=87, should between 3.15 and 3.07. Because the F value=1.07<Fs5(2,87), we conclude
that the expectation value from different regions are not significantly different.

Using the same method, we produce the Analysis of Variance (ANOVA) for the remaining 21 questions, and the
results are shown below:

ANOVA table for Question2:

Source Sum of Squares degree of freedom Mean Square F value (MSTR/MSE)
Regression 0.47 2 0.23 0.17

Error 117.63 87 1.35

Total 118.1 89
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ANOVA table for Question3:

Source Sum of Squares degree of freedom Mean Square F value (MSTR/MSE)
Regression 0.47 2 0.23 0.33

Error 61.93 87 0.71

Total 62.4 89

ANOVA table for Question4:

Source Sum of Squares degree of freedom Mean Square F value (MSTR/MSE)
Regression 2.49 2 1.24 1.67

Error 64.67 87 0.74

Total 67.16 89

ANOVA table for Question5:

Source Sum of Squares degree of freedom Mean Square F value (MSTR/MSE)
Regression 0.96 2 0.48 0.68

Error 61.53 87 0.71

Total 62.49 89

ANOVA table for Question6:

Source Sum of Squares degree of freedom Mean Square F value (MSTR/MSE)
Regression 2.16 2 1.08 1.73

Error 5433 87 0.62

Total 56.49 89

ANOVA table for Question7:

Source Sum of Squares degree of freedom Mean Square F value (MSTR/MSE)
Regression 0.87 2 0.43 0.45

Error 83.63 87 0.96

Total 84.5 89

ANOVA table for Question8:

Source Sum of Squares degree of freedom Mean Square F value (MSTR/MSE)
Regression 1.36 2 0.68 0.57

Error 104.3 87 1.2

Total 105.66 89

ANOVA table for Question9:

Source Sum of Squares degree of freedom Mean Square F value (MSTR/MSE)
Regression 0.87 2 0.43 0.48

Error 78.73 87 0.9

Total 79.6 89

ANOVA table for Question10:

Source Sum of Squares degree of freedom Mean Square F value (MSTR/MSE)
Regression 1.27 2 0.63 0.59

Error 93.63 87 1.08

Total 94.9 89
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ANOVA table for Questionl1:

Source Sum of Squares degree of freedom Mean Square F value (MSTR/MSE)
Regression 0.87 2 0.43 0.55

Error 68.73 87 0.79

Total 69.6 89

ANOVA table for Question12:

Source Sum of Squares degree of freedom Mean Square F value (MSTR/MSE)
Regression 1.76 2 0.88 0.85

Error 89.90 87 1.03

Total 91.66 89

ANOVA table for Question13:

Source Sum of Squares degree of freedom Mean Square F value (MSTR/MSE)
Regression 3.82 2 1.91 2.02

Error 83.23 87 0.95

Total 87.05 89

ANOVA table for Question14:

Source Sum of Squares degree of freedom Mean Square F value (MSTR/MSE)
Regression 0.69 2 0.34 0.34

Error 88.43 87 1.02

Total 89.12 89

ANOVA table for Questionl5:

Source Sum of Squares degree of freedom Mean Square F value (MSTR/MSE)
Regression 1.42 2 0.71 0.74

Error 83.20 87 0.96

Total 84.62 89

ANOVA table for Question16:

Source Sum of Squares degree of freedom Mean Square F value (MSTR/MSE)
Regression 2.22 2 1.11 2.01

Error 48.10 87 0.55

Total 50.32 89

ANOVA table for Question17:

Source Sum of Squares degree of freedom Mean Square F value (MSTR/MSE)
Regression 1.87 2 0.93 0.94

Error 86.23 87 0.99

Total 88.1 89

ANOVA table for Questionl8:

Source Sum of Squares degree of freedom Mean Square F value (MSTR/MSE)
Regression 0.42 2 0.21 0.18

Error 102.7 87 1.18

Total 103.12 89
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ANOVA table for Question19:

Source Sum of Squares degree of freedom Mean Square F value (MSTR/MSE)
Regression 1.09 2 0.54 0.45
Error 106.20 87 1.22
Total 107.29 89
ANOVA table for Question20:
Source Sum of Squares degree of freedom Mean Square F value (MSTR/MSE)
Regression 1.76 2 0.88 0.54
Error 140.47 87 1.61
Total 142.23 89
ANOVA table for Question21:
Source Sum of Squares degree of freedom Mean Square F value (MSTR/MSE)
Regression 1.27 2 0.63 0.39
Error 141.23 87 1.62
Total 142.5 89

ANOVA table for Question22:

Source

Sum of Squares

degree of freedom

Mean Square

F value (MSTR/MSE)

Regression

Error
Total

0.27
143.33
143.6

2
87
89

0.13
1.65

0.08

To summarize, we find that the maximum of the F values for 22 questions is 2, but the critical value is between
3.07 and 3.15, which means that F values are absolutely less than the critical value. So our conclusion of the 22
questions is that the expectation values of the questionnaires from 3 different regions are not significantly
different, therefore, the meaningful goal is to gather all the data together regardless of its source region.

2.3.4 Analysis of Questionnaire Results

2.3.4.1 Framework of the Study

At first, to find the difference between customers’ expectations of service and the service that customers actually
receive in Air Macau. At the same time, to calculate the difference customers’ expectation and what customers
actually receive in China Southern Airline. Second, we compared the Air Macau’s results with China Southern
Airline’s results. Finally, seek for the disparity and make the improvement.

2. Research Approach

Research variable:

Tangibles

Reliability

Responsiveness—

Assurance

Empathy

Customers’ —
Perception
in Air Macao (P)

Customers’
Expectation (E)

Customers”

Difference

P-E

npro

Comparison

Difference
P-E

Perception
in China Southern
Airline (P)

1. Customers’ perception (P). Customers’ perception is that the degree that customers actually receive the service

which Airlines delivery.

2. Customers’ expectation (E). Customers’ expectation is the “satisfied service” which customers think that ideal
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Airlines should delivery.

3. Difference (P-E). It is the difference between what customers expect of a service and what they actually
receive. According to the positive or negative and size of P-E value, we may judge the Airlines’ service quality.
When P-E is positive, it means the service what customers actually receive is better than that the customers
expect. This Airline’s service quality tends to perfect; when P-E is negative, it means the service what the Airline
deliveries doesn’t meet the customers’ needs. This Airline should improve their service quality. When P-E is
around zero, it means that this company has provided the service which just meets the customers’ needs. We will
seek for specific reasons that why company’s service quality cannot meet customers’ needs, according to assess
22 differences in expectations and perceptions by using the differencing technique. Finally, we should improve
and enhance the service quality.

We have calculated 22 means of customers’ expectation on the basis of the 90 questionnaires, average
expectation of 60 questionnaires of Air Macau and 60 questionnaires of China Southern Airline, and
SERVQUAL 5 dimensions. As follows:

Table 2. SERVQUAL Analysis of 90 questionnaires

Item Air Macau China Southern Air Average Air Macau Difference China southern
number  Ave. Perception  Ave. Perception Expectation Difference
1 5.20 5.17 6.22 -1.02 -1.05
2 4.72 4.97 5.77 -1.05 -0.80
3 5.60 5.50 6.49 -0.89 -0.99
4 5.00 5.10 6.38 -1.38 -1.28
5 4.90 5.20 6.49 -1.59 -1.29
6 4.80 5.27 6.49 -1.69 -1.22
7 4.69 5.08 6.17 -1.48 -1.09
8 4.69 5.07 6.32 -1.63 -1.25
9 4.80 5.07 6.27 -1.47 -1.20
10 4.90 5.14 6.30 -1.40 -1.16
11 4.90 5.22 6.40 -1.50 -1.18
12 5.20 5.15 6.32 -1.12 -1.17
13 4.97 4.88 6.28 -1.31 -1.40
14 4.95 5.22 6.15 -1.20 -0.93
15 4.95 5.17 6.24 -1.29 -1.07
16 5.42 5.40 6.54 -1.12 -1.14
17 5.05 5.12 6.10 -1.05 -0.98
18 4.87 4.95 6.14 -1.27 -1.19
19 4.50 4.72 5.93 -1.43 -1.21
20 434 4.75 5.56 -1.22 -0.81
21 437 4.62 5.83 -1.46 -1.21
22 4.15 4.80 5.73 -1.58 -0.93

The averages for each of the dimensions of service quality were computed by averaging the items pertaining to
the dimension. Finally, differences for the dimension were computed as follows:

Table 3. Summary of service quality for the five dimensions

Air Macau Perception ~ China Southern Air Perception ~ Expectation ~ Air Macau  China Southern Air

Tangible Difference= 5.13 5.18 6.21 -1.08 -1.03
Reliability Difference= 4.77 5.14 6.35 -1.58 -1.21
Responsiveness Difference=  4.99 5.10 6.33 -1.34 -1.23
Assurance Difference= 5.09 5.23 6.26 -1.17 -1.03
Empathy Difference= 4.45 4.77 5.84 -1.39 -1.07
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2.1 Analysis the service quality of Air Macau

The differences show that the negative mismatches exist in five dimensions. In other words, the service quality
that Air Macau delivered didn’t meet customers’ expectation. The dimension of reliability has greatest negative
mismatch, with empathy as a close second. 22 items of P-E are all negative. We should improve the service
quality of Air Macau. Among these, the score of difference in Air Macau “when a customer has a problem,
excellent Airlines companies will show a sincere interest in solving it” is lowest. The score of “excellent Airline
companies will have modern-looking equipment’ is largest.

Therefore, the process improvement efforts should focus on improving reliability, the training program should
also focus on teaching employees to be empathetic.

Table 2 shows, in five dimensions, Reliability difference >Empathy difference>Responsiveness
difference>Assurance difference>Tangible difference.

EXPECTATION
S

7 —

6 —

PERCEPTION
S

2 —

A -

Figure 2. Two-dimensional services plane for Air Macau service quality

Note. 1. Tangible, 2. Reliability, 3. Responsiveness, 4. Assurance, 5. Empathy

Using the information form Table 2, it is fairly simple to develop a two-dimensional services plane. The vertical
axis reflects the expectations score axis the horizontal axis relates to the perceptions score. We can learn that the
areas of five dimensions where expectations are high and perceptions are all relatively low. The score of
reliability difference is the lowest, so the Air Macau should improve this area at first.

2.2 In comparison with China Southern Airline

From the information of table 2-3, we can learn that the scores of differences in 5 dimensions of China Southern
Airline are all larger than that of Air Macau. In others words, the service quality that China Southern Airline
deliveries is better than the service quality that customers actually receive from Air Macau. Among the 22
questions, “l. Excellent airline companies will have modern- looking equipment” “3. Employees at excellent
airline companies will be neat-appearing” “12. Employees in excellent airline companies will always be willing
to help customers” “16. Employees in excellent airline companies will be consistently courteous with customers”,
the average perceptions of Air Macau are larger than that of China Southern Airline. The service quality what Air
Macau deliveries in these 4 items receives customers’ praise. The other 18 scores of Air Macau are all lower than
that of China Southern Airline. So we could promote and improve the service quality of Air Macau, using China
Southern Airline as standard reference.

3. The QFD Analysis
3.1 OFD Model
3.1.1 Overview

As discussed above, the definition of quality has changed radically, which is, from “meet the standard of design”
to “satisfy the customer needs”. It’s actually a revolution for both manufacture and service industry.

Against such a backdrop, QFD (Quality Function Deployment) was first developed in Japan in the late 1960s by
Professor Yoji Akan and Professor Shigeru Mizuno as a quality system. Basically, QFD developed from the
method of fishbone. In 1972, with the application of QFD to the design of an oil tanker at the Kobe Shipyards of
Mitsubishi Heavy Industry, the fishbone diagrams grew unwieldy. Since the effects shared multiple causes, the
fishbone could be changed into a spreadsheet or matrix format. The rows were desired effects of customer
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satisfaction, and the columns were the controlling and measurable causes.

In 1978, the two professors integrated the QFD model in the book “Quality Function Deployment”. Then QFD
was introduced into America and adopted in the system of aircraft communication industry which achieved a
great success. Following that, the U.S. Department of Defense issued DODD5000.51, the document of “Total
Quality Management”, in which the QFD was stated as the method of making military products. At the same
time, QFD was absorbed by a lot of other industries in America such as Auto Industry and American Supplier
Institute (ASI). It was used as one of the technical methods to decrease the fluctuation of quality and increase the
reliability of products.

3.1.2 Definition

As described by Dr. Yoji Akan, QFD is a “method to transform user demands into design quality, to deploy the
functions forming quality, and to deploy methods for achieving the design quality into subsystems and
component parts, and ultimately to specific elements of the manufacturing process”.

In short, QFD is a structured approach to defining customer needs or requirements (Voice of the Customer) and
translating them into specific plans (Technical Requirement) to produce high quality products to meet those
needs.

In detail, the "voice of the customer" is the term to describe these stated and unstated customer needs or
requirements. We can capture those needs in a variety of ways, such as direct discussion or interviews, surveys,
customer specifications, etc. This understanding of the customer needs is then summarized in a product planning
matrix or "House of Quality". These matrices are used to translate higher level "what's" or needs into lower level
"how's" - product requirements or technical characteristics to satisfy these needs. In addition, we always need the
integration of each department, say, engineering, manufacturing, finance, and others, to ensure the process of
improvement is efficient and effective. Only through a great cooperation in-house, we can get high quality
products or services that satisfy the customers’ needs indeed.

3.1.3 Assumptions

There are two basic assumptions for QFD: one is the market survey results are accurate. The other one states that
customer needs can be documented and captured and they remain stable during the whole process.

The foundation of QFD method that we will use in the discussion of improving the service level of Air Macau
are the conclusion of SERVQUAL questionnaire and the ANOVA analysis we have probed in section 2. The 5
dimensions of SERVQUAL define and measure the actual need of customers. Indeed, the quantized needs are
very useful for our further discussion of QFD.

3.1.4 House of Quality

The House of Quality is a sort of conceptual map, which provides means to the inter-functional planning and
coordination of product improvement and product development. In a way this method brings the customer needs
in the focus to design or to redesign the product and service. The customer actual needs which we got from the
search form the base of the house. Corresponding engineering characteristics are specified which should be in
clear measurable term. The interdependencies are mapped which are in the form of the roof of the house.
Accordingly, technical difficulties in achieving the desired changes are calculated. Then the final targets are set
in clear measurable terms. In essence with the help of customer needs, the product’s design and redesign are
realizable.

The House of Quality contains six major components: (1) Customer requirements: A structured list of
requirements derived from customer statement. (2) Technical requirement: A structured set of relevant and
measurable product characteristics. (3) Planning matrix: Illustrates customer perceptions observed in the market
surveys. The matrix includes relative importance of customer requirements, company and competitor’s
performance in satisfying these requirements. (4) Interrelationship matrix: Illustrates the QFD team’s perceptions
of interrelationships between technical and customer requirements. (5) Technical correlation (Roof) matrix: Used
to identify where technical requirements support or impede each other in the product design. By doing this, QFD
teams can highlight innovation opportunities. (6) Technical priorities, benchmarks and targets: It’s a matrix to
record the priorities assigned to technical requirements, the measures of technical performance achieved by
company and competitor, and the degree of difficulty involved in developing each requirement.

Figure 3 shows how the House of Quality structured. Now we will use such a model to discuss the detail steps
for developing the service level of Air Macau.
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of
S

4. Inter-
relationships

Figure 3. Structure of House of Quality

3.2 Service improvement of Air Macau by using QFD
3.2.1 Capture Voice of the Customer

Identifying the character and the content of service is a good starting of capturing the Voice of the Customer. It’s
important to remember that there is no one monolithic voice of the customer. Customer voices are diverse. All
we need is the identified basic customer needs. Frequently, customers will try to express their needs in terms of
“how” the need can be satisfied and not in terms of “what” the need is. The condition limits, or say, make it
difficult to set the list of customer needs. So after capturing the responds from the customers, breaking down the
general needs into more specific and defined requirements is essential.

As analyzed in Section 2, we captured the customer needs by using SERVQUAL questionnaire. Those needs
were well defined and quantized during the design phase of questionnaire. Accordingly, the customer needs we
stated are adaptive. According to the standardized questionnaire, the customer needs are defined as five
dimensions: tangibles, reliability, responsiveness, assurance and empathy. Base on the SERVQUAL conclusion,
“reliability” was the one we should put most attention to. Basically, it’s under our preconception that “reliability”
turned into the result: for the quality of air service, the meaning of reliability which include safe and punctual is
the basic need of customers and the reason for choosing such a transportation method. Hence, we include
reliability in the process evaluation.

The SERVQUAL identifies reliability as follows: (1) When excellent air company promises to do something by a
certain time, they will do so. (2) When a passenger has a problem; excellent air company will show a sincere
interest in solving it. (3) Excellent airline company will get things right the first time. (4) Excellent Airline
Company will provide their services at the time they promise to do so. (5) Excellent Airline Company will insist
on error-free records.

According to the output, for expectation, the first and second one issues got the highest score. That means the
fulfilling of the promises and the solicitude shown are the most important factors to the passengers. Air Macau
states promise of “To achieve the highest standards of safety and reliability” and “To deliver quality customer
services”. After considering the reality to Air Macau, we used a brainstorming method to get the segment of
customer requirements. Table 3 shows all the 14 elements:

Table 3. All the 14 elements

Customer requirements (What)

High standard of safe Convenient to change flight
Low fault rate Rational flight schedule
Little noise Wide destination

Stable and comfortable More flight frequency
Delicious food provided  High punctuality
. . High efficiency
Variety language service .
of solving problems

More promotions Error-free record
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3.2.2 Build the “House of Quality”

Since the customer requirements have been identified, the House of Quality can begin subsequently. The
sequence of designing the air service improvement planning matrix is as follows:

1. The Voice of the Customer, which we shown in table 3, was listed in the left hand side of the matrix.

2. Establish the technical characteristics to respond to customer requirements and organize into related
categories. In the case, we tried to find the specific technical characteristics and relative support technical
requirements for air service. When we search the appropriate technical requirements, the 3 conditions have been
considered: 1) Meaningful — must be subsequently actionable to drive the design process; they can’t be abstract.
2) Measurable — must be able to define a garget value and clearly determine whether the characteristic has been
achieved or not. 3) Global — must not imply or constrain design alternatives to any one technical solution or
approach.

Obviously, the technical requirements of service are very different from those of manufacturing. Air service,
particularly, has some features:

1) Intangible and abstract: the services provided by air transportation are intangible and various in kinds.
Passengers cannot take a look nor have a try before pay. Also, it’s hard to change or return purchase if the
services “have defects” like a product.

2) Unsteady: affected by the weather, manual operation, machine condition and the structure of plane, the flight
would not be as stable as we want. Although it’s definitely safer than any other transportation mode, there would
be very low survival rate and cause a huge death toll once an accident takes place.

3) It cannot be stored: once the air service provided, it should be consumed. For instance, it’s a loss in condition
that any ticket has not been purchased.

After discussing a few times, our team stated some relevant technical requirements and shown in Table 4:

Table 4. Relevant technical requirements

Technical requirements (How)

Type of aircraft Storage of food
Materials and facilities Design of flight
Flying experience of pilot Staff Training
Safety management system Network support
Airbus line

. L Financial support
operations monitoring system

Strategic alliance with
Storage of lash-up o ]
other airline companies

3. Develop relationships between customer requirements and technical requirements. These relationships
define the degree to which as technical characteristics satisfy the customer requirements. We used a set of
symbols to mark them and also weights (we recommend using 9-3-1 weighting factors) to indicate the strength
of the relationship — strong, medium and weak. As shown in the House of Quality, the relationships between
passenger requirements and the aircraft technical requirements were defined in the middle of the House of
Quality. Take customer requirements of “High standard of safe” as an example, we hold that it has “strong”
relationship with the technical requirements of “Type of aircraft”, “Materials and facilities”, “Flying experience
of pilot”, “Safety management system”; “medium” relationship with “Airbus line operations monitoring system”
and “weak” relationship with “Storage of lash-up”. And it has scarcely any relationship with other technical

requirements.

4. Demonstrate the correlations between technical requirements in the roof of the house. The same as forming
the relationship between customer requirements and technical requirements, we used a series of symbols to mark
the interrelationship of technical requirements. If improving one of the technical requirement help another one’s
improvement, we define they have positive correlation. On the contrary, it would be a negative correlation. In the
process of evaluating the improvement planning, the engineer should take those technical requirements which
have negative correlation into consideration firstly to eliminate or reduce bad effect. In the case, we used ®
mark the “strong positive relationship”, O to mark the “positive relationship”, X to mark the “negative
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relationship” and ¢ to mark the “strong negative relationship”. Accordingly, we gave the weights of each kind
of relationship which are +9, +3, -3 and -9.

5. Perform a competitive assessment of the customer requirements. It’s an assessment of how the company
product or service compares with those of the key competitors. In our case, we chose China South Airlines and
Singapore Airlines as the competitors. This part illustrates the competitive landscape in the airline market. We
can find out both the strengths and weakness of Air Macau in fulfilling the customer requirements. The
comparisons are on a five-point scale with 5 being high. Shown on the right side of Figure3-2, “Us” stands for
Air Macau, “A” means China South Airlines and “B” stands for Singapore Airlines. There are some reasons for
choosing these two airline companies as the major competitors. First, all the three airline companies are located
in Asia. Their culture is more or less similar with each other. Second, as the biggest airline company in Mainland
China, the operation style and the achievement of China South Airlines is typical. Equally, Singapore Airlines
has got very high evaluation from passengers all over the world. We believe it should be the quality benchmark
in the airline market. Final, the quantized judge of opinion we got in the SERVQUAL questionnaire are the basis
of assigning marks in this part.

6. Prioritize customer requirements. On the far right side of Figure3-2 are customer requirements priorities.
These priorities include importance to customer, target value, sales point, and absolute weight.

Importance is a subjective assessment of how critical a particular customer requirement. It’s on a 10-point scale,
with 10 being most importance. The customer requirements which got relatively high score of importance and in
low competitive assessments should be paid more attention to. According to the result of the questionnaire, we
scored every customer requirement. For example, in the respect of “Convenient to change flight”, the importance
is 6, and the competitive level for Air Macau is just 2; and for “More flight frequency”, Air Macau got the score
of 5 in importance, and 2 in competitive level. Such two customer requirements should be paid more attention to.

Target values are set on a 5-point scale (where 1 is no change, 3 is improve the service, and 5 is make the service
better than the competition). The sales point is established on a scale of 1 or 2, with 2 meaning high-sales effect
and 1 being low effect on sales. The absolute weight is then found by multiplying the three factors. This is
expressed in the following equation:

Absolute Weight = Customer Importance x Target Value x Sales Point

Based on the output of the House of Quality, the “High punctuality” got the highest absolute weight. The second
high is “Stable and comfortable” and “Low fault rate” won the third place.

7. Prioritize technical requirements. As shown in Figure3-2, technical requirements are prioritized by
determining degree of difficulty, target value, absolute weight, and relative weight. The difficulty is always
assigned by design engineers. They determine the degree by technical testing and consulting the literature. Since
this part of assessment needs professional knowledge about airplane, we could just get relatively objective
evaluation by browsing some news and Internet information. Note that our goal was to get the idea of aspect of
service improvement, not to discuss the specific fulfilling steps. So the degree of difficulty would not affect our
researching of finding the prioritized technical requirement. The target value for the technical requirements is
defined the same way the target values for the customer requirement were assigned.

The values for absolute and relative weights are now established. The method we integrate as follows:

Absolute Weight=) Relationship between Customer and Technical Requirements x Importance to the
Customer

Relative Weight=) Relationship between Customer and Technical Requirements x Customer Requirements
Absolute Weight

The figure 3 shown follow is the output of “House of Quality”:

Source: Service Management, Sixth edition, James A. Fitzsimmons, Mona J. Fitzsimmons, Chapter 6 Service
Quality, House of Quality, PP117
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Figure 4. The analytical output of House of Quality

8. Final evaluation. The relative and absolute weights for technical requirements are evaluated to determine
what engineering decisions need to be made to improve the design based on customer input. This is performed
by computing a percentage weight factor for each of the absolute weight and relative weight factors.

As can be seen in our case, the “Design of flight”” got the highest absolute weight (15%). For relative weight, all
of “Design of flight”, “Airbus line operations monitoring system” and “Materials and facilities” got the highest
rate.

So our conclusion here is that Air Macau may focus on developing the three technical requirements which are
“Design of flight”, “Airbus line operations monitoring system” and “Materials and facilities”.

3.3 Sensitivity Analysis of Robustness of QFD

Because QFD model has the robustness characteristic, here we want to reveal this characteristic by doing a
sensitivity analysis, and at the same time, to prove that our conclusion is correct.

We rate from 9 to 1 to show the relationship between customer requirements and technique requirements in our
QFD model. Here we change the importance rating while remain other the same, and we look at the output again.
First, we use 7 instead to show strong associated, 3 to represent somewhat associated and 1 to stand for weak
associated. After using this new rating scale, let’s see the output as below:
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Rating= (7, 3, 1)

Difficulty 9 4 5 3 3 2 2 8 4 3 8 7

Target value 4 2 2 4 3 3 2 4 1 5 4 5
Absolute weight 185 197 170 117 182 78 49 251 127 95 135 101
Absolute factor ~ 0.11  0.12 0.10 0.07 0.11 005 003 0.15 008 0.06 0.08 0.06
Relative weight 1227 1487 1289 864 1551 354 294 1506 318 296 582 474
Relative factor 012 0.15 013 0.08 0.15 003 003 015 0.03 003 006 0.05

Let’s review our original output using rating (9, 3, 1):

Difficulty 9 4 5 3 3 2 2 8 4 3 8 7

Target value 4 2 2 4 3 3 2 4 1 5 4 5
Absolute weight 231 249 204 135 218 90 63 309 161 119 159 111
Absolute factor ~ 0.11  0.12 0.10 0.07 0.11 0.04 0.03 0.15 0.08 0.06 0.08 0.05
Relative weight 1509 1899 1557 972 1875 378 378 1866 386 368 678 534
Relative factor 0.12 0.15 0.13 008 0.15 003 0.03 0.15 0.03 003 0.05 0.04

Comparing the two outputs, we find that although we change the rating scale and the absolute values change, the
relative values remain the same. The highest three items are still “Materials and facilities”, “Airbus line
operations monitoring system” and “Design of flight”.

We change the importance rating once more, and decide to see whether the result changes as we anticipate. This
time, we change the rating scale from (9,3,1) to (9,3,0). Again let’s see the output as below:

Difficulty 9 4 5 3 3 2 2 8 4 3 8 7
Target value 4 2 2 4 3 3 2 4 1 5 4 5
Absolute weight 231 249 195 135 213 81 63 309 153 108 159 111
Absolute factor  0.12  0.12  0.10 0.07 0.11 0.04 0.03 0.15 008 005 008 0.06
Relative weight 1509 1899 1467 972 1860 324 378 1866 306 324 678 534
Relative factor 012 0.16 012 0.08 0.15 003 003 015 0.03 0.03 0.06 0.04

This time, as we earlier anticipated, the result remains the same, and the three items are still those. We can
conclude that our model is meaningful and robust, because the sensitivity analysis proves that the results remain
the same no matter how we change the rating scale.

3.4 Limitations on our QFD Model

Last but not the least; we have to mention the limitations on our QFD model. In the process of constructing our
Quality House of QFD model, one of the items named “degree of difficulty” of technique requirements, and its
rating scale ranges from 1 to 10, which means that 1 is the least difficult and 10 the most difficult. The rating
requires professional technique engineers to subjectively mark the score according to their related experiences.
Although we group-discussed for several times, checked the related websites and reference books, and discussed
with our academic advisor about our results, we are neither professionals nor related-specialty student. It is
inevitable that our final results may not be exactly correct, due to our lack of practical experiences and expertise
knowledge. Moreover, we mainly focus on the orientation of the improvement instead of further concreted
measures. Because of our lack in the related knowledge, we also do not further discuss the feasibility of our
improvement advices. So, briefly speaking these three drawbacks are the limitation on our QFD model.

4. Conclusion and Future Considerations

Tourism and gambling is the leading economic body of Macau SAR, so that the direct economic activities such
as aviation, airport operation, and catering on the airplanes, as well as the related indirect economic units such as
travel agency, hotel, restaurant, and logistics are closely linked to people from all walks of life. As a result,
whether Macau aviation can develop healthily imposes great importance on Macau economy.
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Air Macau is the regional international airline company which is regarded Macau as its base. With the fast pace
of financial development in Macau, Air Macau faces great opportunities to develop itself, however, meanwhile
the economic crisis and the increasingly high oil price strikes the company. For the future development of Air
Macau, opportunities go along with challenges.

For aviation, a special service industry, service quality management is vital to its service management.
According to our analysis above, “tangibility” of Air Macau is satisfying to its customers; more concretely, Air
Macau can offer satisfying modern tangible facility on its planes. In other words, tangibility can be regarded as
Air Macau’s strength.

In the contrary, reliability is the shortest board of Air Macau, which means that customers think that the company
can’t provide its service as it promised. In our questionnaire, the corresponding question is “When you have
problems, Air Macau is sympathetic and reassuring” which gets the lowest score. Besides, “Air Macau provides
its service at the time it promises to do so”, “When Air Macau promises to do something by a certain time, and it
does so”, “Air Macau is dependable” and “Air Macau keeps its records accurately” also get low score. Actually,
many customers regard reliability as the most important item of the five dimensions. So, how to provide the
reliable services is the next target of service improvement for Air Macau.

According to the above results, we discover the shortcomings of Air Macau and now we provide several possible
suggestions on improvement.

Reviewed our QFD analysis result, we find that punctuality of airline is the customers’ focus, which is also the
item that enjoys the highest score of customer requirement. It is logical that any delay or cancellation of airline
would affect customers’ travelling plan and the following plans. To solve this problem, we come up with some
feasible suggestions as follows:

First of all, sufficient hardware ensuring work is needed. For example, necessary hardware checking before
taking-off and before landing, advanced equipment during flying, and advanced navigation or communication
facility.

Besides, reschedule on the fight courses and the number of fights. Unreasonable fight courses and redundant
fights cause the problem of supply accesses demand, which then cause financial loss and customers’ expectation
to decrease.

A quick-respond remedy is needed if the fight delays or is cancelled. Aviation company needs to promptly report
the latest news to customers in the waiting room, how long the fight will be delayed, and explain the reasons to
the customers. Furthermore, there is a rich literature from the fields of quality control and continuous
improvement that will enable greater success for Asian and other aliens to improve service This literature is
exemplified in the areas of industrial experimentation, health policy and technology, machine learning, Al and
similar fields with the scope of management science/operations research and quality technology. Such
applications from problems in similar fields may permit future improvements in quality of service not heretofore
practiced. (See; Pan & Jarrett, 2008; Jarrett & Pan, 2009; Pan, 2005a; Pan, 2005b; etc.)

The limitations of the combined methods shown in this paper is that although SERVQUAL can help more
accurately identify the customer requirements inputs in QFD, however, the way to improve later steps of QFD
methods with SERVQUAL to make deeper combination of these two methods still leaves as issues for future
studies.
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