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ABSTRACT 

In an attempt to portray all information released from the 

service quality studies the service quality radar map (SQRM), 

is designed in this paper firstly and a generalized service qual-

ity score GSQS follows. GSQS is defined by way of the 

weighted average of differences between relative frequencies 

of customers’ performance perception and performance ex-

pectation, thus can avoid the problems involved in the 

gap-based SERVQUAL scale and caused by skewed distribu-

tions. A special case of GSQS, the stochastic dominance ser-

vice quality score (SDSQS) whose ideal come from the second 

stochastic dominance criterion is used to illustrate how a 

standardized score can be constructed to meet the required 

condition of SQRM. After that the two-stage service quality 

score (TSQS) is proposed. It is believed that SQRM with 

TSQS will make a contribution to exhibit the overall informa-

tion of service quality delivered by a company---both aca-

demically and practically. 

I. INTRODUCTION 

Depicting service quality research findings graphically is a 

powerful way to communicate research information. However, 

a challenge still faced by researchers and practitioners is how 

to convert a complex set of data into single graph that can be 

comprehended easily by executives, managers or other per-

sons who will make decisions based on their research of ser-

vice quality. A simple way of tracking service performance 

that shows the scores for service reliability which is one of 

service factors have been done by Sivadas [42]. The zones of 

tolerance charts (Berry, et al. [4]) can show the information of 

dimensionality of service attributes only. The Impor-

tance-performance matrix (IPM) developed by Martilla and 

James [25] is such a technique that is extensively used in mar-

keting research. In attempting to improve the function of IPM, 

Lambert and Sharma [21] and Lambert and Stock [22] display 

almost the same information as that in the Performance 
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Evaluation Matrix (PEM). Following them, Hung, et al. [17] 

proposes the service quality performance zone (SQPZ) in an 

attempt to modify the PEM. However, the word ‘performance’ 

used in IPM, PEM, and SQPZ usually refers to the customer 

satisfaction and the characteristics of service quality was ig-

nored by these methods.  

Except the importance and performance of each attribute, 

the performance of dimensionality of attributes becomes im-

portant information of service quality delivered by a company 

since Parasuraman, et al. [32] and Parasuraman, et al. [33, 34] 

abstracted 5 dimensions of service quality from 22 (service) 

attributes of SERVQUAL. The service quality score in 

SERVQUAL is defined as the difference of customer percep-

tions-minus-expectations (P-E) of attributes and contributes to 

the basis for a better understanding of the determinants of 

customer perceived service quality. Although there were 

scholars holding different views toward the 5 dimensions of 

service quality (Babakus and Boller [1]; Babakus and Man-

gold [2]; Brady, et al. [6]; Brown, et al. [7]; Cronin and Taylor 

[11, 12]; Hurley and Estelami [18]; Llosa, et al. [24], Oliver 

[30]; Peter, et al. [37]), all of them recognize the importance 

of dimensionality in the evaluation of service quality. None of 

IPM, PEM, and SQPZ are, however, able to reveal the infor-

mation of the performance of the dimensionality of attributes 

and of the importance and performance of all attributes on a 

graph together.  

Therefore it is believed that a graph that could exhibit over-

all information of the relative importance, performances as 

well as the dimensionality of service attributes can improve 

the efficiency of communication for the service quality be-

tween customers and firms and that it would be a powerful 

tool to managers by which the service quality delivered by 

firms could be assessed curiously.  

In addition to the problem of exhibition of information, em-

pirical studies show that the distributions of most measures of 

service quality or customer satisfaction are negatively skewed 

(Estelami and DeMaeyer [14]; Hurley and Estelami [18]; 

Parasuraman et al. [35]; Peterson and Wilson [38]). In par-

ticular, Peterson and Wilson [38] suggest that an average rat-

ing based on the arithmetic mean of the consumer responses is 

likely to be a poor measure of central tendency and also may 

not be the best indicator of service quality and satisfaction. 

The first objective of this paper is to construct a service 

quality radar map (SQRM) which is to show the overall ser-

vice quality profile delivered by an organization. The SQRM 

can display information pertaining to individual attributes, 

dimensions of attributes, and attributes as a whole provided by 
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companies or markets simultaneously. The second objective is 

to propose a standardized index, the two-stage service quality 

score (TSQS), which can be used to score service qualities of 

attributes on SQRM. It is believed that SQRM with TSQS will 

make a contribution to exhibit the information of service qual-

ity---both academically and practically. 

II. IMPORTANCE-PERFORMANCE MATRIX (IPM), 

PERFORMANCE EVALUATION MATRIX (PEM) 

AND SERVICE QUALITY PERFORMANCE ZONE 

(SQPZ) 

The challenge faced by marketing researchers is to convert 

a complex set of data into a graph that can be comprehended 

easily by executives, managers or other persons who will 

make decisions from the research results of service quality. 

The IPM is the form that is most often used by service quality 

researchers. The IPM was developed by Martilla and James 

[25] and has been widely applied by researchers in many stud-

ies (Chen and Chang [10]; Lambert and Sharma [21]; Martin 

[26]; Zhang and Chow [50]). 

The IPM identifies the relative importance of the attributes 

associated with a service or product and indicates the degree 

of performances simultaneously. The IPM is plotted graphi-

cally on a two-dimensional grid. Attribute importance is usu-

ally represented on the vertical axis from high to low, while, 

performance is shown on the horizontal axis from low to high. 

The resulting four quadrants are: concentrate here, keep up the 

good work, low priority, and possible overkill as shown in Fig. 

1.  

Lambert and Sharma [21] and Lambert and Stock [22] 

modified the four quadrants to a nine-cell box that is called the 

Performance Evaluation Matrix. PEM does not manifest as an 

increase in the functions of IPM substantially. Hung, et al. [17] 

have mentioned three shortcomings of PEM: (1) a lack of 

generalization and standardization, (2) incompleteness of im-

provement strategies, and (3) a lack of statistical inference, 

and proposed a service quality performance zone (SQPZ) 

which exhibits two standard indexes that are developed based 

on two parameters in beta distribution. One is the standard 

index of customer satisfaction and the other is the standard 

index of customer expectation. These authors also advocate 

using interval estimation of indices instead of point estimation 

of indicators of service quality in IPM and PEM; however, the 

result seems to have few improvements of the functions of 

these two traditional methods.  

III. SERVICE QUALITY RADAR MAP (SQRM) 

Parasuraman, et al. [32] and Parasuraman et al. [33, 34] ab-

stracted 5 dimensions of service quality from 22 attributes of 

SERVQUAL. The authors made pioneering ventures to com-

prehend the construct of service quality and its determinants. 

Although there were scholars holding different views toward 

the 5 dimensions of service quality (Babakus and Boller [1]; 

Babakus and Mangold [2]; Brady, et al. [6]; Brown, et al. [7]; 

Cronin and Taylor [11, 12]; Hurley and Estelami [18]; 

Llosa, et al. [24], Oliver [30]; Peter, et al. [37]), all of them 

recognize the importance of dimensionality in the evaluation 

of service quality. This information about performance of each 

dimension of service attributes conducted by an organization 

is, however, not revealed in IPM, PEM and SQPZ. In addition, 

these three techniques are difficult to be used to compare ser-

vice performances of two companies or compare service per-

formances of a company to the market average. In an attempt 

to design the presentation of a company’s overall service qual-

ity in a graph or of a comparison of service quality between 2 

companies, a method of exhibition in which not only individ-

ual attribute and the dimensionality of all attributes, but also 

the profile of attributes as a whole will be demonstrated as 

follows. 

Let D  be the number of dimensions of service quality ab-

stracted from survey data by factor analysis, and specify 

names to each dimension, and let dλ  be the eigenvalue corre-

sponding to the dimension d, and nd be the number of attrib-

utes whose factor loading is statistically significant in the fac-

tor analysis included in the dimension, d=1,2,…, D ; 

'

1

D
mnd

d
 =
=

 (<m, total number of attributes and 
1

D

d
d

λ λ=
=

. 

And define further,  

( )',
'1

k
I IIS j j p pai ij

ii j

 
  = − =  

                (1) 

where: 

ai : >0 the importance weight of scale level i, i =1,2,…,k;

Ipij : the relative frequency of importance scale i of attribute j

in the sampling survey data, where scales are ranging 

from 1, indicating the least important to k, indicating the 

most important, i=1, 2,…, k; 

( , )IS j j′ : an indicator of difference of relative importance per-

ceived by surveyed respondents between attribute j and 

j', '
,  1, 2, ...,j j m= ; and 

SSQj: a standardized service quality score of attribute 

j, 1 1SSQ j− ≤ ≤ . 

SQRM is then constructed according to the following steps: 

Step 1: Rank the relative importance of the attributes by using 

( , )IS j j′  (ranging from 1, indicating the least impor-

tance to m, indicating the most importance). We as-

sume that none of the values of ( , )IS j j′ are equal; oth-

Fig. 1. Importance-performance analysis grid (presented by Martilla 

and James, 1977). 
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erwise the ranks of the tied attributes are substituted by 

the average value of them;  

Step 2: Fix a point as a center to draw two circles with radii of 

1 and 2, respectively;  

Step 3: Divide the small circle(with a radius of 1) into D sec-

tors according to the ratios of dλ λ , the length of the 

arc in every sector of the circle will thus be ( )2 dπ λ λ×

and, d=1, 2,…, D; use two bold straight lines to con-

nect the center of the circle with both ends of arcs in 

every sector, respectively. Label the name for each 

sector which corresponds to the dimension respec-

tively, (refer to Fig. 2(a));  

Step 4: Each sector is further divided into nd subsectors with 

equal angle, where d=1, 2… D. We can divide each 

sector into nd subsectors with angles according to the 

ratios of its factor loading to the total significant factor 

loadings in a dimension. But this choice is not only te-

dious, but also meaningless because these factor load-

ings are usually closed. 

Step 5: After dividing the area of dimension d into nd subsec-

tors with equal angles, connect the center of the circle 

with the midpoint of the arc in each subsector, extend 

the line to the circumference of the big circle and then 

label every midpoint of each subsector’s arc of the 

small circle as 0, the center point as -1 and the other 

end of the line as 1. This line is thus defined as the 

SSQj line and is labeled by its corresponding attribute 

number by the edge of the outside circle. The service 

quality prehistoric map (SQPM) is then obtained after 

completion of the above steps for every dimension as 

shown in Fig. 2(a). 

Step 6: Mark the respective SSQj for each attribute and connect 

SSQj marks one by one with straight lines. 

Step 7: Label its importance order ( ranked by ( , )IS j j′  ) for 

each attribute at an appropriate place to complete a SQ 

profile of the overall service quality. 

For example, Fig. 2(a) is the service quality prehistoric map, 

SQPM, that was made on the basis of the result of factor 

analysis presented in Hurley and Estelami Table 2 ([18], p. 

213). Hurley and Estelami divide 16 attributes into 3 dimen-

sions of cleanliness of the facility, food quality and employee 

responsiveness. The eigenvalues of three dimensions are 7.85, 

1.55 and 1.06, or equivalent to the proportions of 0.75, 0.15 

and 0.10, respectively. The circle then is divided into 3 sectors 

of arc-shaped area according to these proportions and the three 

sectors thus are labeled with their specific names, respectively. 

Since consisting of 8 attributes, the dimension of cleanliness 

of the facility is further divided into 8 equal subsectors. The 

arc midpoints of these subsectors are connected to the center 

of the circle with straight lines, respectively. Those lines are 

further extended out of the circle with a length of 1 and thus 

become their respective SSQj lines for these 8 attributes. The 

other 2 dimensions are treated in the same way and the SSQj

lines for their respective attributes are produced. The picture 

produced looks like the radiant lines of a radar map, and called 

as service quality prehistoric map.  

  Suppose that the detail data studied by Hurley and Estelami 

data [18] was available. Then the SSQj s could be calculated 

and the SQ profile of the company could be produced as 

shown in Fig. 2(b). The customers overall impression towards 

the service quality of this specific company is clearly dis-

played in this Figure. It can be easily inferred from the SQ 

profile that customers do not give high appreciation to the 

overall service quality provided by the company because the 

entire SQ profile is almost inside of the circle with a radius of 

1 except the SSQj mark of attribute 15. In particular, as the 

most dominant dimension due to the coverage of three most 

importance attributes in this dimension, the service quality of 

the cleanliness of facility is lower because all the SSQj s are 

less than 0. Among the three dimensions, food quality seems 

to make slightly high service quality since the average SSQj of 

this dimension is higher than that of the other two and also its 

SSQj s are fairly even comparing to that of others. 
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Suppose the points marked by crosses in the graph represent 

the attribute SSQj s of this company's major competitor, then it 

can be asserted that the competitor's service quality is superior 

to the company's because all the competitor's SSQj s of attrib-

utes are farther away from the center than that of the company 

except attributes 4, 9 and 14 whose importance ranks are 16, 

12 and 4, respectively. Except attribute 14, the importance 

ranks of attributes 4 and 9 are 16 and 12, respectively, both are 

greater than average rank (11.5). This means that, compared to 

other attributes, attributes 4 and 9 are not so important in the 

customers’ perception of service quality. Therefore, attribute 

14 should be first considered if the competitor wants to im-

prove the service quality.  

Compared with IPM, PEM and SQPZ, the SQRM is more 

informative since more information relevant to deci-

sion-making is included in SQRM. In addition to the inclusion 

of the scores of service quality and importance ranks of all 

attributes, as IPM, PEM and SQPZ do, SQRM also discloses 

the features of dimensionality of service. The size of the area 

that each service dimension occupies can be obtained by cal-

culating the ratio of the dimensional eigenvalue individually to 

the total of all eigenvalues and this size shows the relative 

importance of the dimension within the services delivered by a 

company or a market.  

One of the important advantages of SQRM is that the shape 

and the size of the area of SQ profile can completely display 

the service quality of individual attribute, dimensions and the 

attributes as a whole in a single figure. This advantage con-

tributes one of the most important academic and practical 

goals of marketing research of service. Although the concept 

of the radar map in a simple form has been used in the studies 

of financial management, but, to the best of authors’ knowl-

edge, the technique has not yet been used in marketing re-

search. 

Another advantage of the SQRM is that the standard of 

comparison used by this graph is clear. The comparison be-

tween attributes of service quality can be made by comparing

the sizes of their SSQj , the farther away the SSQj lies from the 

center, the higher service quality of the attribute. SQRM can 

assess the company’s service performance of a particular di-

mension. This information is similar to that conveyed by the 

zones of tolerance charts (Berry, et al. [4]). The assessment of 

service quality on a particular dimension can be made by 

comparing the area of this dimension within the SQ profile 

with the sector area of the small circle occupied by this di-

mension. That the area of this dimension within the SQ profile 

is smaller than the sector area of the small circle occupied by 

this dimension indicates poor performance of this dimension 

conducted by the company, and vice versa. 

In comparison to IPM, PEM and SQPZ, the presentation of 

relative importance of service dimensions is the unique feature 

of SQRM. The importance of the information of dimensional 

performances depends on what the type service quality meas-

urement theory is. If the service quality measurement model is 

reflective, all attributes are caused by the same latent construct 

(dimension), dropping attributes does not change the latent 

construct’s meaning as long as a construct retains a sufficient 

number of attributes (Hair, et al., [16]). This implies that the 

information of dimensionality in a service quality model is 

more important than that of individual attribute. Service qual-

ity model is a model of attitudes which should fit the reflective 

measurement model well (Bollen and Lennox, [5]). In this 

aspect SQRM is a better technique than other techniques men-

tioned above to exhibit the dimensionality information of ser-

vice quality.  

Moreover, the assessment of the overall service quality of a 

particular company can be made according to the size of area 

surrounded by its SQ profile, while, the one with larger area 

has a higher service quality. As long as the area surrounded by 

SQ profile of a company is smaller than the area of the small 

circle with radius of 1 (actually the area equals toπ ), the per-

formance of service provided by the company is thus lower 

than the customer expectations toward the company. 

Another important property of SQRM is that it makes easily 

to compare service qualities of an individual attribute or at-

tributes as a whole among companies or markets. It is not dif-

ficult to image what a terrible mess for two or more sets of 

service quality scores belonging to different companies or 

markets to be laid on an IPM, PEM or SQPZ. Using the SQ 

profile, SQRM can display these sets of service quality scores 

distinctly as Fig. 2(b). The SQRM will enable the deci-

sion-makers to place all the information of the overall service 

quality of different companies or markets on the same radar 

map. Therefore, the decision-makers can proceed to compare 

either the difference in service quality delivered by different 

companies, or the difference in service quality in various tim-

ing delivered by the same company. This information, con-

veyed by SQRM with the importance ranks of attributes at-

tached at the edged of SQRM, will make it easy for the deci-

sion makers to choose their service quality improvement 

strategies.  

In summary, the differences of information contents re-

vealed in SQRM, IPM, PEM, and SQPZ are listed in Table 1. 

The advantages of SQRM, compared to other techniques, are 

clearly shown in Table 1 because SQRM is the only technique 

that can reveal all relevant information of service quality. The 

requirement of a SSQ to be applied is not a stringent constraint. 

A method to calculate SSQ will be proposed in the following 

sections. The proposed method not only can be applied to 

SQRM, but also can avoid the problems caused by the P-E 

specification and caused by the skewed distributions of cus-

tomer’s perceived performances and expectations. 

IV. STOCHASTIC DOMINANCE SERVICE QUALITY 

SCORE (SDSQS) 

P-E specification  

The operationalization of the quality concept in empirical 

studies (Parasuraman, et al. [32, 33, 34]) suggests that per-

ceived service quality can be conceptualized with the follow-

ing P-E measurement model: 

                  (2) ( )
221

     
22 1

  SQ P Ei ij ij
j
= −
=
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Where:  

SQi = SERVQUAL overall perceived quality of stimulus i. 

22 = the number of attributes. 

Pij = Performance perception of stimulus i with respect to at-

tribute j. 

Eij = Service quality expectation for attribute j that is the rele-

vant norm for stimulus i. 

The usefulness of the gap scores SQi to represent service 

quality was questioned by some researchers. Some of criti-

cisms has also acknowledged by Parasuraman et al. [36]. On 

the other hand, empirical studies show that the distributions of 

most measures of service quality or customer satisfaction are 

negatively skewed (Estelami and DeMaeyer [14]; Hurley and 

Estelami [18]; Parasuraman et al. [35]; Peterson and Wilson 

[38]). In particular, Peterson and Wilson [38] suggest that an 

average rating based on the arithmetic mean of the consumer 

responses is likely to be a poor measure of central tendency 

and also may not be the best indicator of service quality and 

satisfaction. 

Because of the problems mentioned above and also because 

of a standardized service quality score required by the SQRM, 

a service quality specification that is called the generalized 

service quality score, hereinafter referred to as GSQS, is pro-

posed.  

Suppose that a survey instrument is asked for the respon-

dents' expectation and perception of the actual level of service 

quality delivered by an organization with respect to m attribute 

items on a k-point Likert scale where scales are ranging from 1, 

indicating the least important to k, indicating the most impor-

tant, i=1, 2,…, k.  

GSQS is defined by: 

{ }( ), ,...1 2
1

k
pEGSQS p pw w w wj k i ij ij

i

 = − 
 =

         (3) 

where: 

{ }, ,...,1 2w w wk = the weights set of rating scale set by the organi-

zation, where ,w w i ii i ′> <′

Epij = the relative frequency of respondent’s expectation rating 

scale i of attribute j, and 1

1

k
Epij

i

=
=

 , j=1, 2… m (total 

number of attributes); 
p

pij = the relative frequency of respondent’s perception (per-

ceived performance) rating scale i of attribute j, and 

1
1

k p
pij

i
 =
=

j=1, 2… m. 

GSQSj >0 means that the respondents’ evaluation of the 

perceived performances of attribute j  is better than that of 

the expectations of this attribute in the organization’s view-

point, and vice versa. The required condition for the weights 

of GSQS can be demonstrated the following example. Suppose 

that the probability distributions of customers’ expectations 

and perceptions of an attribute having only two rating scales 

of “1=poor” and “2=good” are tabulated in below.  

It is obviously that the respondents’ evaluation of the per-

ceived performances is better than that of the expectations, 

and that the delivered service quality is evaluated as “good” is 

a reasonable tune. In this case GSOS will be positive only 

when the required condition, ,1 2w w> is satisfied.  

The meaning of GSQS can be explained as follows. Since 

the expression E Pp pij ij−  is the difference between these two 

relative frequencies, therefore, from the prospect of manage-

ment, customers′ perceived service quality will be higher 

when E Pp pij ij−  becomes small for larger i. But when 'i i> , due 

to the correlation between the values of E Pp pij ij−  and
' '

E Pp p
j ji i
− , if 

the value of  is more negative, then the value of ' '
E Pp p

j ji i
−  will 

be more positive. The weights reflect a decision-maker's pref-

erences for different scales.  

The specification of service quality given by GSQS is rela-

tively more approximate to the original concept of disconfir-

mation presented by Oliver [28, 29] and Rosen, et al. [40] than 

the one given by Parasuraman et al. [33, 34]. In (3), the 

meaning of E Pp pij ij−  is considerable close to the Oliver's 

statement of “better-than-expected/ worse-than-expected” 

(Oliver [28, 29]) and because Epij  and Ppij  are the relative 

frequencies of customer expectation and customer perception 

(satisfaction) at scale i of attribute j, respectively, where i=1, 

2, …, k; j=1, 2, …, m, the problem caused by subtracting cus-

tomers' expectation scores Eij  from their perception scores 

Pij  (Cronin and Taylor [11, 12]; Teas [45]) can be avoided. 

Thus, the definition of GSQS avoiding to take the difference of 

the levels of customer expectation and of perception directly, 

it prevents GSQS from the criticism posited by Teas [45].  

Table 1. Summary of comparison of service quality information exhibi-

tion techniques. 

XDimension 

Standardized index 

required 

Attributes 

Information

Technique 

XX

XXXXImportance 

XXXX(Perceived)

Performance 

or 

Satisfaction 

X*Expectation 

SQPZ PEM IPM SQRM 

XDimension 

Standardized index 

required 

Attributes 

Information

Technique 

XX

XXXXImportance 

XXXX(Perceived)

Performance 

or 

Satisfaction 

X*Expectation 

SQPZ PEM IPM SQRM 

X denotes the information being revealed. 

Table 2. A hypothetical example for GSQS. 

 poor good

E

i
p

0.7 0.3 

P

i
p

0.2 0.8 

E P

i i
p p−

0.5 -0.5 
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The definition of GSQS does not require any conditions for 

the distributions of customers’ perceptions and expectations, 

the problem of negatively skewed distributions (Estelami and 

DeMaeyer [14]; Hurley and Estelami [18]) will not be in-

volved in the GSQS. On the other hand, if we take 

{ } { }, ,..., 1,2,...,1 2 kw w wk =  , then { }( ), ,... , ,1 2
GSQS x xw w w j P j Ej k = − , 

where ,x j P  and ,x j E  are the average ratings of respondents′

perceived performance and the average rating of respondents′

expectation, respectively. Thus, the difference of two averages 

of sample data usually used by current empirical studies is a 

special case of GSQS, notwithstanding the concept of GSQS

specification is not the same as the sample mean whose 

weights are referred to the relative frequencies on the locations; 

but, in (3), the relative frequencies are not treated as the set of 

GSQS weights.  

When ( )1w k ii = − −  , i=1, 2,…, k; then 

{ }( ) ( ), ,... 11 2
1

k
pEGSQS k i p pw w wj k ij ij

i

 =  − −  −   =

( ) ( )
1

k
E Pi iF Fj j

i

 = −  =
          (4) 

in which, ( )
1

i
X XF i pj lj

l
=
=

, i=1, 2,…, k, and is the cumulative 

distribution function of random variable X. In (4), 

( ) ( )
1

k
E Pi iF Fj j

i

  −  =
 at the right-hand side is the last value of the 

second order stochastic dominance criterion (SDC; Rothschild 

and Stiglitz [41]). 

The definition of the second order stochastic dominance 

criterion is as follows. Let ( )xF A  and ( )xF B , respectively, be 

two cumulative distribution functions for two random vari-

ables A and B in , a b   . When the second order of ( )xF A sto-

chastically dominates ( )xF B , it is marked in F FA B , if and 

only if for any x : 

( ) ( )   0
-

x
t t dtF FB A −  ≥ 

∞
            (5) 

with strict inequality for some meaningful intervals of values 

of t. When random variables are of discrete type with possible 

values i=1,2,…,k; equation (5) can be written as: 

( ) ( ) 0, 1, 2, ..., .
1

j

i i j kF FB A
i

  − ≥ ∀ = =
       (5’) 

Since its introduction in 1970 by Rothschild and Stiglitz, 

the second order stochastic dominance criterion has been ap-

plied to compare the returns of financial assets (Whitmore [47]; 

Porter, et al. [39]; Bawa [3]; Levy and Kroll [23]; Vickson and 

Altman [46]; Kira and Ziemba [19]). To the authors’ knowl-

edge, this criterion has not been employed in other field.  

By a theorem (Laffont [20]) that F FA B  if and only if 

( ) ( )E EU X U XA B≥ for all nondecreasing and concave function U, 

this implies that SDC will be preferred by all risk-averse deci-

sion makers, and also notice that when U is taking as the iden-

tity function, SDC becomes the means-difference criterion. 

SDC is a method to compare distributions directly. Another 

advantage of SDC is that it can be used for comparing all 

kinds of probability distributions, not only considering means, 

medians and percentiles, etc. but also taking into account of 

the degree of dispersion of the distributions (Rothschild and 

Stiglitz [41], p.237). Therefore, SDC can provide more infor-

mation than those statistics discussed by Hurley and Estelami 

[18]. 

However, it may be too conservative to use SDC as the cri-

terion to examine the service quality. In Table 3, there are 3 

groups of hypothetical survey data using a 5-point Likert-type 

scale, where scale 1 represents the lowest level and scale 5 the 

highest.  

Table 3. Data comparison using second stochastic dominance criterion.

E: relative frequency of expectation 

P: relative frequency of performance 

FE: cumulative distribution of E 

FP: cumulative distribution of P 

( ) ( )
'

'
, 1, 2, 3, 4, 5.

1

k
E P kSDC i iF Fj j

i

 = − =  =

Fig. 3. Second stochastic dominance illustrated. 

Group3

Group2

Group1

1.461.460.670.18-0.01SDC 

0.00.790.490.19-0.01

1.0 0.010.010.010.01

0.990.0 0.0 0.0 0.01P 

1.0 0.8 0.5 0.2 0.0 

0.2 0.3 0.3 0.2 0.0 E 

0.2 0.2 0.1 0.0 0.0 SDC 

0.0 0.1 0.1 0.0 0.0 

1.0 0.7 0.4 0.1 0.0 

0.3 0.3 0.3 0.1 0.0 P 

1.0 0.8 0.5 0.2 0.0 

0.2 0.3 0.3 0.2 0.0 E 

0.0 0.0 0.1 0.2 0.1 SDC 

0.0 -0.1-0.10.1 0.1 

1.0 0.9 0.7 0.3 0.1 

0.1 0.2 0.4 0.2 0.1 P  

1.0 0.8 0.6 0.4 0.2 

0.2 0.2 0.2 0.2 0.2 E  

5 4 3 2 1 scale 

E
F

E
F

E
F

P
F

P
F

P
F

E P
F F−

E P
F F−

E P
F F−
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The relative frequency of customers’ expectations for the 

data in group 1 is uniform distribution, the customers’ per-

ceived performances data is unimode with symmetrical distri-

bution, and all values in column SDC are greater than or equal 

to 0 while the former three values greater than 0. As such, the 

result of comparison made in the second order stochastic 

dominance is therefore P EF F . For those risk-averse decision 

makers who pay more attention to lower level than to higher 

level, it is a reasonable result. The two distributions of relative 

frequencies in group 2 show that customers’ perceived per-

formances is better than expected level, because 

( ) ( )1 1 1, 2, ..., 5.P Ei i iF F
   − ≥ − =     The five values in column 

SDC are all greater than or equal to 0 and show the result 

of P EF F . This is again a reasonable result and shows higher 

service quality.  

The data of group 3 shows the same customers’ expecta-

tions distribution as that of group 2, but the distribution of 

customers’ perceived performances of this group almost fo-

cuses on the level 5 totally, in fact, the relative frequency at 

level 5 is 0.99. Comparing the data sets of group 2 and group 3, 

it is believed that the service quality of group 3 will be pre-

ferred to that of group 2 by all decision makers except those 

with extreme risk aversion. But the fact that some of the five 

values in column SDC are positive and some negative, and it 

can not be judged by SDC as which one is superior to the 

other.  

Now we simplify SDC to focus only on the 

value, ( ) ( )
1

k
E Pi iF Fj j

i

  −  =
, the last value of SDC.  Refer to Table 

3, ( ) ( )
1

k
E Pi iF Fj j

i

  −  =
are shown in the last row of column SDC, it 

is 1.46 at Group 3 and greater than 0.2 at Group 2. The result 

is more accepted than that made from judgment of SDC. 

The value, ( ) ( )
1

k
E Pi iF Fj j

i

  −  =
, can be interpreted geometrically 

by the difference between areas A and B in Fig. 5, that is, 

( ) ( )
1

k
E Pi iF Fj j

i

  −  =
=(area B)-(area A). Positive SDC at a level 

means that the cumulative relative frequency of customer ex-

pectations is still greater than that of customer perceived per-

formances at that level. It is equivalently means that the cu-

mulative relative frequency of customer expectations from 

level 5 to that level is less than that of the cumulative relative 

frequency of customer perceived performances from level 5 to 

that level, thus the service quality of this attribute should be 

considered as good.  

Define 

SDSQS j ( ) ( )
1

1 1

k
E Pi iF Fj jk i

 = − −  =
, j=1, 2,…,m    (6) 

Proposition 1. If P E
F Fj j , then SDSQS j ≥ 0. 

Proof: By equation (5’). 

Proposition 2. -1 ≤ SDSQS j ≤ 1. 

Proof: From equation (4) when value of i decreases, then the 

weight ( )1n i − −  increases, and 1
1

k
Epij

i
 =
=

and 1
1

k p
pij

i
 =
=

. Hence, 

when 
E1, 0, 2, 3, , ;  1 ij

Ep p i kj
= = =   and 0, 1, 2, ..., 1; 1,

P Pp pi kij kj= = − =

then SDSQS j [ ]( )1
1 1 1 1,

1
k

k
= × + × − =

−
 there lies its maximum value. 

When  

0, 1, 2, ..., 1; 1,
E Ep pi kij kj= = − =  and 1; 0, 2, 3, ..., ;1

P Pp p i kijj = = =

then SDSQS j [ ]( )1
1 1 1 1,

1
k

k
= × + × − = −

−
 it is the minimum value. All 

other possible values are between -1 and 1. This completes the 

proof. 

From the discussions above, SDSQS j  can be used as a 

standardized index to measure the service quality of attributes, 

and by which the service quality of attribute j is defined as 

“high” if SDSQS j >0, the closer the SDSQS j  to 1, the higher 

the service quality of attribute j; the service quality of attribute

j is defined as “at-average” if SDSQS j =0; and the service qual-

ity of attribute j is defined as “low” if SDSQS j <0, the closer 

the SDSQS j to -1, the lower the service quality of attribute j. In 

the meantime, because Epij and Ppij can be expressed in the 

means of two indicator random variables, another advantage 

of SDSQS j  being a measure of the service quality is that the 

statistical property of SDSQS j can be easily evaluated by the 

Central Limit Theorem (Casella and Berger 2002). 

It is easy to verify that ( ) ( )
1

k
i iF Fj l

i

  −  =
 has the transitivity 

property. Therefore, the criterion can be applied to the other 

specification of service quality. For example, if the perform-

ance-based measure of service quality (Cronin and Taylor [11, 

12]) is used, the values ( ) ( )
1

k
i iF Fj l

i

  −  =
 of the attributes can be 

obtained from the comparison among the distributions of the 

attributes’ performance ratings each other. After that, those 

values of ( ) ( )
1

k
i iF Fj l

i

  −  =
 could be standardized to the closed 

interval -1, 1  and then standardized values are scored to 

the respective SQ lines on a SQPM to complete the SQRM. 

In fact, SDC criterion can be altered as: 

( ) ( ) 0, , 1, ..., ,
1

q
E Pi i q g g kF Fj j

i

  − ≥ ∀ = +  =
       (7) 

with strict inequality for some j. This means that scale 1 to 

scale g in survey data are combined together with same weight. 

Criterion (7) can be written in the GSQS form as: 

( ) ( )1 0, , 1,..., ,
1

q
E PGSQS k g q g g kp pj ij ij

i
=  − −  − ≥ = + 
=

  (8) 

with strict inequality for some q.

Combining criterion (7) (or (8)) with SDSQS, the two-stage 

service quality score (TSQS) of attribute j can be defined as: 

TSQSj=0, if the criterion (7) does not be satisfied; otherwise 
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( ) ( )
1

TSQS
1 1

k
E Pi iF Fj j jk i

 = − −  =
             (9) 

When g=1 criterion (7) is equivalent to SDC; on the other 

hand, when g=k criterion (7) is equivalent to SDSQS; that is, 

TSQS is in the middle of SDC and SDSQS. Decision makers 

can adjust g in accordance to their risk attitudes; therefore 

TSQS provides a flexible criterion which can be applied by 

those decision makers with risk attitude in a wide range. Note 

that TSQS is still a standard index; hence, TSQS can be used 

for scoring the extent of service quality delivered by the at-

tributes on the SQRM. Because TSQSj = 0 when criterion (7) 

is not satisfied, it will appear many zero scores on the SQRM 

when g ≠ k. This means that the final profile of service quality 

measured by TSQS will be more robust than that of measured 

by SDSQS.  

Instead of using criterion (7) to avoid the issue of the ex-

treme data as the group 3 illustrated in Table 3, the truncated 

technique can also be considered. That truncating the last per-

centages, for example 5 , of both customers’ expectations 

and perceptions survey data, the remaining data sets, then are 

compared by SDC is an alternative to replace the criterion (7). 

The decision makers can make their choices between these 

two methods after scrutinizing the structures of survey data. 

V. DISCUSSIONS AND MANAGERIAL 

IMPLICATIONS 

In this paper we have investigated three questions:

1. How could an alternative technique be constructed that 

can improve on the insufficiency of IPM, PEM, or SQPZ to 

convey the overall picture of complex service quality to the 

managers? 

2. Instead of using gap model proposed by Parasuraman et 

al. [33, 34], how could an alternative approach be specified to 

measure the service quality of the attributes? and    

3. How could an alternative index be designed to represent 

the extent of the service quality delivered by an attribute? And 

how could the problem of summarizing customers service 

quality ratings be avoided? 

This paper solves the first problem by designing a graphical 

method which synthesizes various relevant information of 

service quality into a graph SQRM. The SQRM converts an 

abstruse and abstract construct of the service quality delivered 

by the companies to a single graph comprehended easily by 

executives, managers or other persons who will make deci-

sions based on their research of service quality. The superior-

ity of SQRM to IPM, PEM or SQPZ can improve the tech-

nique of presentation of complex information into a simple 

and single picture practically. 

In answer to the last two questions, the literature review 

suggests that the expectation standard and ‘minus’ operation 

cause the problem of P-E specification of service quality and 

that the skewness of survey distributions raises the inadequacy 

of commonly used indexes to report the results. Thus, the 

GSQS made from the weighted average of the differences be-

tween relative frequencies of customers’ expectation and per-

ceived performance can avoid these problems, thus meet the 

objectives of this study. As a special case of GSQS, SDSQS is 

standardized between -1 and 1, whose concept comes from 

SDC. Combining SDC with SDSQS, TSQS is proposed.   

An examination of the measurement work in industry sug-

gests that the distinction between service quality and custom-

ers satisfaction is often ignored in practice (Naumann and Giel 

[27]; Zeithaml, et al. [48]). However, studies have suggested 

that service quality and customer satisfaction are distinct con-

structs (Oliver [31]; Taylor and Baker [44]) and that there is a 

causal relationship between the two (Cronin and Taylor [11, 

12]; Gotlieb, et al. [15]; Spreng and Mackoy [43]). There have 

also been discussions of the relationship between service qual-

ity and customer satisfaction made in the point of transac-

tion-specific and overall attitude (Parasuraman, et al. [36]; 

Teas [45]). In order to avoid the confusion, this paper uses 

only the words "service quality", and with prudence. After 

discussing TSQS and SQ profile, we are trying to define ser-

vice quality and service satisfaction as follows. 

Service quality is the attitude held by customers who have 

been served by the company at a specific time, and can be 

distinct from service quality of a specific attribute, service 

quality of a specific dimension or service quality of a com-

pany.  

Service quality of a specific attribute is defined as the cus-

tomers’ attitudes towards this specific attribute at a specific 

time. TSQSj is taken as the standard measure of service quality 

of a specific attribute j.  The extent to which customers are 

satisfied with this particular service attribute is calculated by 

TSQSj×100 . Because -1 ≤ TSQSj ≤  1, when TSQSj is 

greater than 0, then service quality of attribute j is said to be 

good and the extent to which customers are satisfied with this 

particular service attribute is high, the closer the TSQSj to 1, 

the better the service quality of the attribute and the higher the 

extent to which customers are satisfied with this particular 

service attribute. When TSQSj is equal to 1, the service quality 

of the attribute is the best and the extent to which customers 

are satisfied with this particular service attribute is 100%. 

However, if TSQSj equals 0, that indicates the service quality 

of this attribute is merely “at-average” and the extent to which

customers are satisfied with this particular service attribute is 

0%. If the TSQSj is smaller than 0, the service quality of at-

tribute j is poor and the extent to which customers are satisfied 

with this particular service attribute is low. The closer the 

value to -1, the worse the service quality of this attribute and 

the lower the extent to which customers are satisfied with this 

particular service attribute. When TSQSj is equal to -1, the 

service quality of the attribute is the worst and the extent to 

which customers are satisfied with this particular service at-

tribute is -100%.  

Service quality of a specific service dimension is defined as 

the attitude of the customers’ perceptions towards the specific 

service dimension according to their past experience of uses at 

a specific time. Its index is defined as

Index of service quality of a dimension 

of the service quality 1
C

D
−          (10) 
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Where 

C= the intersection of the area surrounded by the SQ profile 

(constructed by survey data) and the sector area of this par-

ticular dimension within the circle with a radius of 2;

D= the sector area of this particular dimension within the cir-

cle with a radius of 1; 

The extent to which customers are satisfied with a service di-

mension 

 Index of service quality of this specific service dimen-

sion×100

The service quality of a specific company is defined as the 

attitude of customers’ perceptions towards the service attrib-

utes of this company as a whole at a specific time. The index 

of service quality of a company is defined as follows: 

Index of service quality of 

a specific company 1
TA

π
−         (11) 

where TA= the area of the SQ profile; 

The extent to which customers are satisfied with the service 

delivered by a specific company

Index of service quality of this specific company×100

By the definitions of (8) and (9), both index of service qual-

ity of a dimension of the service quality and index of service 

quality of a specific company are standardized and within the 

interval (-1, 1). For instance, suppose that all TSQSjs of the 

attributes within a particular dimension are 1s, then , in this 

case C is approximately equal to the sector area of this par-

ticular dimension within the circle with a radius of 2, and 

again is approximately equal to 4×the sector area of this par-

ticular dimension within the circle with a radius of 1. This 

implied that the index of service quality of this particular di-

mension of the service quality is approximately equal to 1, and 

the extent to which customers are satisfied with this particular 

service dimension is almost 100 . To see the other extreme 

case, suppose that all TSQSjs of the attributes within this par-

ticular dimension are -1s, then C=0 because the area of the SQ 

profile only contains the center point, and the extent to which

customers are satisfied with this particular service dimension 

is -100 . 

In between, suppose that all TSQSjs of the attributes within 

this particular dimension are 0s, then C is approximately equal 

to the sector area of this particular dimension within the circle 

with a radius of 1. In this case, the index of service quality of 

this particular dimension of the service quality is approxi-

mately equal to 0, and the extent to which customers are satis-

fied with this particular service dimension is 0 . 

In other words, a service quality index with respect to each 

factor can be computed in the way of equation (8) for each 

company. The service quality index will give an indication of 

the service quality delivered by a company (from the custom-

ers' viewpoint) with respect to a particular factor. The indices 

for all the factors of service quality delivered by a company 

can be computed in this way; therefore, managers can keep 

these indices as a yardstick, on which improvement efforts can 

be focused. These indices would also help researchers to better 

comprehend the different facets of customer-- perceived ser-

vice quality. Similarly, the index that can be computed by 

equation (9) for a company will give an indication of service 

quality delivered by this company. The index can help man-

agers to compare the overall picture of the level of service 

quality delivered by this company to the service quality deliv-

ered the other companies. 

VI. IMPLICATIONS FOR FURTHER RESEARCH 

As already discussed, in addition to SERVQUAL P-E speci-

fication is still an issue in the research on service quality. 

TSQS measures the scores of service quality in a way different 

from SERVQUAL P-E specification. Could TSQS be a meas-

ure of service quality better than the P-E specification or the 

performance-based specification? Would the SQRM with 

TSQS which try to convey more information about the overall 

service quality delivered by a company be an appropriate 

method recognized by the marketing researchers and practi-

tioners? Examination of the relationship between SQ profile 

and customers’ satisfactions under the control of product price 

and product satisfaction will help the academic community to 

understand the relationship between service quality and cus-

tomers’ satisfactions, and then to explore the relationship be-

tween service quality and purchasing behavior. Pursuing such 

a research avenue would be advancing the understanding of 

the characteristics of TSQS and SQRM as well as the service 

quality. Those studies, in addition to the exploration of aca-

demic theories, will help practitioners to draft the strategies of 

marketing competition in practice. 

VII. CONCLUSIONS AND LIMITATION 

In this paper, SQRM is proposed in order to improve the 

presentation of various complicated information of service 

quality pertaining to individual attribute, dimensions of attrib-

utes and attributes as a whole delivered by companies or mar-

kets. The advantages of easy comprehension and comparison 

of SQRM will make this technique more informative than 

these methods currently used such as IPM, SEM and SQPZ. 

We believe that SQRM can better help companies when they 

want to examine the market position derived from services 

they provide and when they attempt to make service im-

provement decisions. We believe that the functions mentioned 

above, as Zeithaml, et al. ([49], p.153) wished that data gath-

ered through a SERVQUAL survey could spawn, will make a 

contribution in the exhibition of service quality information 

academically and practically. 

In addition to the requirement of a standardized service 

quality score by the SQRM, this paper also addresses the 

problems resulted from taking P-E in the approach of 

SERVQUAL and from summarizing the skewed distributions 

of attributes rating. This paper then proposes the GSQS

method that provides a different approach from SERVQUAL 

approach in dealing with the difference between expectations 

and perceived performances to measure the service quality. 

Instead of using P-E, GSQS targets the difference between the 
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relative frequencies of expectations and perceptions, and thus 

avoids the problem that could happen in P-E specification.  

As a special case of GSQS, SDSQS is a standardized service 

quality index whose values are standardized between interval 

-1 and 1. Combining SDC and SDSQS, TSQS is proposed. 

TSQS is between SDC and SDSQS and hence is more flexible 

than SDC and SDSQS. And TSQS can add the weight of deci-

sion makers' risk-preference onto every different scale; there-

fore, the resulted scores of service quality measured by TSQS 

are more appropriate to be used in marketing management. 

TSQS criterion can be applied to the other specification of 

service quality, such as performance-based specification and 

others. Based on the TSQS, definition of service quality of a 

specific attribute, definition of service quality of a specific 

dimension and definition of service quality of a company are 

proposed distinctively. The measures of the extent of custom-

ers’ satisfactions towards these service qualities are also de-

signed.   

In order to include all service attributes and dimensions on a 

single graph, SQRM is designed to manifest those dimensions 

whose eigenvalues are significant and those attributes whose 

factor loadings are also significant on their respective dimen-

sions. When both dimensions and attributes included in those 

dimensions are numerous, the alternative to include those at-

tributes chosen by surrogate variable method such as 

one-per-factor may be considered (Hair et al. 1998). Further-

more, if the risk attitude of decision makers is more conserva-

tive, then it will be better for the company to estimate a set of 

relevant weights and g in TSQS to measure the service quality 

delivered by a particular company. 
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