
76

CHAPTER 7 EVIDENCE TO E-QUAL  

This study evidences the of E-QUAL using the simulation experiments for 

the three CSS applications (i.e., DesignStorming , iInteriorDesign2, and iMobielDesign3) in 

this section. E-QUAL has embedded into the three CSS applications, the model can 

observe the service performance as the results of experiences. When service providers and 

customers engage in the collaborative process, the courses of adaptation and evolution 

during the systematic service delivery process of CSS would happen. Meanwhile, E-QUAL 

also can manage service experience quality for the service CSS applications through the 

service performance assessment and control.  

7.1 Primitive Success Evidence of DesignStorming

This study uses the data from simulation as customer inputs to assess the service 

performance for justification of E-QUAL that evaluate service performance for service 

quality management in the CSS applications. These evidences include the different aspects 

of evaluations to verify the effects of E-QUAL as follows.  

(1) Experiment I : E-QUAL can evaluate service performance in DesignStorming

Experiment I is to verify E-QUAL can evaluate the service performance as experience 

quality in the CSS applications. For example, DesignStorming also exerts E-QUAL to 

assess the service performance and justify the collaborative service that can fulfill the value 

co-production. The service system defined the three determinants for assessing service 

performance in relation to the collaborative music creation services, including originality 

(PF1), flexibility (PF2), and diversity (PF3), where can be factors X to estimate 
xT

e as

outcome of service performance of each interaction (i.e., PR), where is the 

corresponding weight depends on the level of significance among these factors. The result 
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of each PR (IFPR) represents the value of interactive fitness per interaction 
xT

e (e.g., 2.61, 

1.70, 1.07, 1.46, and 1.82). The holistic service performance of UR IFUR that involve total 

of IFPR (i.e., 
x][ T

eR =8.66). R  denotes the service outcomes;  L denotes the service 

cost. Finally, the results of collaborative service delivery would be the accumulation of 

various interaction fitness including IFPR and possible IFED. The service productivity (i.e., 

1.73) also can be further estimated by these parameters, such as R  and L. (Table 7.1 and 

Figure 7-1).  

Table 7.1 estimating the service performance from 5 creations  

Interaction
PF1 PF2 PF3 x][ T

e

1 0.36 0.32 0.28 e0.96= 2.61 

2 0.21 0.16 0.16 e0.53= 1.70 

3 0.03 0.02 0.02 e0.07= 1.07 

4 0.16 0.10 0.12 e0.38= 1.46 

5 0.24 0.18 0.18 e0.60= 1.82 

service productivity(value co-production)  

=
L

e
L
R x][ T

= 8.66 / 5 = 1.73 
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Figure 7-1 compare IFPR with predefined criteria  

 The experiment I can be justified by the five interactions that derived from the 

different collaborators who contribute to their creations to fulfill the collaborative service 

with value co-production. Namely, PR arises from five proposed creations, and each 

outcome can be regarded as the service performance/fitness during the service delivery 

process. Each IFPR can be examined against the value criteria of IFPR 1.0, which indicates 

that this service’s interactions fit with the level of adaptability. The IFUR was then computed 

using all IFPR. Since DesignStorming 1  encompasses several individual collaborations 

without long-term relationships for collaborative music creation, IFED does not exist in the 

service delivery process. The results of IFUR 8.66 is necessary for testing whether the 

service performance exceeds the criterion of IFUR 5.0, which represents service outcome 

and the relationship fit required by partnership (mutualism). For the thresholds of IFPR and 

IFUR, the service managers are likely to assign values subjectively, depending on their 

service policy. The service system was assigned the thresholds of IFPR and IFUR using 

training data from numerous customer inputs. Furthermore, the result 1.73 can be viewed as 

service productivity.  

                                                
1 Wu, Yen-Cheng (2007), Semantic-Based Digital Content Design in Collaborative Service 

Marketplace, Thesis. MIS, National Chengchi University, Taiwan, 2007. 
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(2) Experiment II E-QUAL can manage service quality in DesignStorming

The experiment II is to justify that E-QUAL can be used to manage service quality in CSS 

applications. In DesignStorming, the service system first requires the default criteria as the 

benchmark to test the performance. In the aspect of service quality management, the service 

provider and system developers can take into account simulation by experiment or practical 

data to predefine the determinants and their weights. For example, if DesignStorming has a 

ten-interaction service, the ten data of weighted determinants (e.g., PF1=0.17, PR2=0.25, and 

PF3=0.27) can be collected and computed by the function of interactive fitness of E-QUAL. 

Each interaction has an accumulated service performance from the PR (e.g., 1.944). Finally, 

the holistic service performance (i.e.19.000) via the ten interactions would be an 

accumulated ten interactive fitness (Table 7.2).   

Table 7.2 The ten IFPR derived from experiments of DesignStorming

Interactions
(Creations) weighted

PF1

weighted
PF2

weighted
PF3

e x

1 0.17 0.25 0.27 1.994 
2 0.26 0.23 0.26 2.117 
3 0.24 0.20 0.22 1.935 
4 0.17 0.18 0.24 1.804 
5 0.20 0.20 0.23 1.878 
6 0.23 0.23 0.21 1.954 
7 0.16 0.25 0.25 1.935 
8 0.15 0.22 0.15 1.682 
9 0.24 0.20 0.21 1.916 

10 0.18 0.20 0.20 1.786 
Sum  2.00 2.16 2.24 19.000 

The predefined high benchmark and low benchmark were defined according to the two 

averages of service performance searching by collaborative technology and searching by 

manpower respectively. The high benchmark 1.972 derived from the average of ten 

services that customers use the collaborative services using SFGA-based CSS application 
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for partner matching. The low benchmark 1.348 derived from the average of ten services 

that customers do not use the collaborative services using SFGA-based CSS application for 

partner matching (Figure 7-2). The corresponding data with the ten interactions of the 

testing service derived from the user feedback when they used DesignStorming.

Accordingly, the average benchmark derived from several service performances can be 

used to be a criteria to manage service quality (Figure 7-2) of these CSS applications. These 

benchmark also can be adjusted according to the experimental training data and obtain the 

average criteria from much more data of services to identify their benchmark for CSS 

applications. 

Figure 7-2 the service performance evaluation  
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This experiment II is also to compare the difference of service productivity between 

searching partner by users and searching partner by the SFGA of DesignStorming (Figure

7-3). When the all benchmark are determined, the service system can further test the 

difference of service productivity when users adopt different methods. 

Figure 7-3 compare with two evaluations  

7.2 Primitive Success Evidence of iInteriorDesign

This subsection conducts the experiments to verify E-QUAL can evaluate service 

performance and manage service quality for iInteriorDesign. Regarding the service 

performance evaluation, E-QUAL can assess the service performance using PR, ED, and 

UR. The holistic service performance UR comprises the gradually increased performance 

(from un-adapted to adapted) PR and loss performance (i.e., switch costs) PR; xT

eE(O) ;

O means the outcomes that is total performance UR=PR+ED during a service process. The 

productivity can be assessed by x][x TT

e / eE(C) / E(O)E(IF) , and IF means 

interactive fitness, O means outcome, C means the costs,  is the weight of cost factor. 

Regarding the service quality management, iInteriorDeisgn emphasizes the adoption of 
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CICGA to model the CSS applications. In addition, the model takes the specific factors from 

service systems to compute the performance. For example, the values of innovation, content, 

and professional capability X, derived form customer’s feedback during the service process 

within iInteriorDesign. These factors also need the individual weights .

(1) Experiment I : E-QUAL can evaluate the service performance in iInteriorDesign  

If the service performance of iInteriorDesign2 is higher than the predefined average 

threshold and low threshold, the service can be achieved the decent value coproduction and 

effective collaboration. If the service performance does not satisfy the predefined threshold, 

the service provision is possibly not satisfied for the customers. The service performance 

also can be estimated according to the low threshold and average threshold. Low threshold 

is a default value as a benchmark to evaluate service performance. An average threshold 

can represent the low threshold and the high threshold respectively. The blue line represents 

the performances that compare with low threshold and average threshold. The experiment 

can evidence E-QUAL can be used to measure the service performance as experiences 

quality for the collaborative interior design services (Figure 7-4).  

Figure 7-4 Performance evaluations in iInteriorDesign2  

                                                
2 Hui-Shan, Chi, A Design e-Service Delivery with an Ontology-Based Cooperative/Interactive 

Co-Evolutionary Mechanism, Thesis, MIS, Chengchi University, 2007 
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(2) Experiment II E-QUAL can manage the service quality for iInteriorDesign.

iInteriorDesign is one of ISM-based CSS applications adopting evolutionary algorithms to 

facilitate optimization decision making. As the purposes of IGA and CGA are different, this 

experiment collects the data of the three weighted determinants and assesses their service 

performance using E-QUAL within iInteriorDesign. This experiment I can verify that 

E-QUAL can manage service performance for CSS applications. Furthermore, service 

providers and system developers can adopt the ISM methods according to the experimental 

results. In this experiment, E-QUAL can evaluate individual service performances and 

compare their difference among adopted three algorithms in the service system. The service 

performances of CICGA are higher than the servcie performance of IGA and CGA when 

ten customers use the collaborative servcies of determining the design elements in the 

servcie system. Their difference of service performance among the three algorithms can  

be observed in this experiment. (Figure 7-5). The effects of CICGA-based collaborative 

interior design servcie is proved. The results of service performance assessment can be used 

to manage and control the CSS applications. In addition, the evaluation can be a reference 

that can adjust the parameters and their weights to manage the service quality for CSS 

applications.    

Figure 7-5  the service performance among CICGA, CCGA, and IGA2
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7.3 Primitive Success Evidence of iMobileDesign

In order to justify the primitive success evidence of iMobileDesign, this study conducts the 

experiments. The results and effects of idea management of mobile phone design (i.e.

iMobileDesign) mediated by an evolutionary algorithm are presented in this section. 

Moreover, iMobileDesign includes the four service modules. The ideation module 

determines the customer-driven idea proposals selected via an idea adoption probability 

threshold. The competition Module decides the customer-driven design proposals adopted 

via a design proposal probability threshold. The product diversity would be decreased if the 

threshold of adoption is high. The experiment of iMobileDesign involves the micro level 

evaluation and macro level evaluation to justify E-QUAL. 

(1) Experiment I : E-QUAL can evaluate service performance in iMobileDesign 

In iMobleDesign3, the assessments of ‘Customer Idea Probability (CIP)’ is identified the 

average percentage of proposed ideas derived from customers want and can be determined 

into design proposal in order for further mobile phone design process. As the estimation of 

CIP is integrated into E-QUAL model to assess the service experience quality during the 

whole service processes, the service system performance can be assessed at each 

checkpoint. Consequently, the estimation of CIP at each checkpoint can be benchmarked 

against traditional design process of idea management of mobile phone design (Figure 7-6).  

                                                
3 Je-Ren Tsai, Mutualism-Based Idea Management for Mobile Phone Design Service, Thesis, Chengchi 

University, Taipei, 2006. 
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Figure 7-6 the assessment of E-QUAL in iMobileDesign3

The function of interactive fitness is still the main estimation for service performance 

and the effects of value co-production. IFPR = E( R × L) = E( R ) × E(L) = 
xee

/nCIP
,

where R  denotes the average performance at each phase of service process (i.e., 

checkpoint), L represents the number of checkpoints, and x is assumed to be a constant. 

The negative difference between each two CIP (i.e., CIP) is the loss of performance IFED.

Actually, the ultimate service performance (IFPR - IFED) is the sum of incremental 

performances at each checkpoint IFPR and possible loss of performance IFED owning to the 

negative value of IFED (Table 7.3). 

Table 7.3 The equations for interactive fitness in iMobileDesign3

Interactive Fitness Equations 

IFPR IFPR  = E( R  L) = E( R )  E(L) = 

2121 xxxx eee

IFED IFED = E( R  L) = E( R )  E(L) = 

2121 xxxx eee

IFUR IFPR - IFED

Twenty-seven dimensions phone size can be considered in mobile phone design 

process including phone weight, voice communication quality, phone style, battery life, etc. 

The experimental parameters of iMoibleDesign can be used to estimate the results of 

service performance based on the threshold and criteria shown in Table 7.4. 
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Table 7.4 the parameters of simulation3

Parameters Value 

The number of idea proposals considered for 

each dimension 
3

The threshold used in the Ideation Module 0.2 

The number of design proposals adopted from 

Competition Module 
5

The threshold of the adopted design proposals 

used in Competition Module 
0.2

The number of proposals via traditional ways 5 

The rounds of running the four modules as 

required for a service checkpoint 
5

The probability of an idea that would meet the 

customer needs for mobile phone design  
0.3

The experiment shows the results of CIP at the twenty checkpoints (from 1th to 20th

checkpoint) over 100-round simulation. Regarding CIP assessments, the experimental 

results show that the iMobileDesign is much higher and more stable than the traditional 

design from 1th to 20th checkpoint. The CIP of traditional design is relatively lower and 

fluctuant than the new collaborative design using evolutionary methods in the service 

system (Figure 7-7).  
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Figure 7-7 the results of CIF at 20 checkpoints3

(2) Experiment II: E-QUAL can manage service quality for iMobileDesign

In the 100-round simulation, the CIP can be used to evaluate IFUR that stands for the 

holistic service performance during a collaborative service process. The experiments 

evaluate IFUR via a short-term simulation with 100 rounds and a long-term simulation with 

1000 rounds. The loss of performance IFED also can occur in their design process.  

Table 7.5 the results of IFUR over simulation of 100 rounds3

iMobileDesign

IFPR IFPR  = E( R × L) = E( R ) × E(L) = 

4.2859
2.71831.576710.4553

1/nCTP

ee

ee

IFED IFED = E( R × L) = E( R ) × E(L) = 

1.002020000

01-/nCTP

.e

ee

IFUR IFUR = IFPR – IFED

= 3.2839 

iMobleDesign 
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Traditional design 

IFPR IFPR  = E( R × L) = E( R ) × E(L) = 

3.3824
2.718231.244310.2186

1/nCTP

ee

ee

IFUR 3.3824 

According to the results of the experiments of 100 rounds, IFUR of iMobileDesign is 

3.2839 and traditional IFUR is 3.3824 (Table 7.5). When the experiment runs the 100 rounds 

to simulation, the IFUR of iMobileDesign is not much higher than the IFUR of traditional 

design. Such results can be resulted from the IFED.

Figure 7-8 the results of IFUR over simulations of 10-100 rounds3

Figure 7-8 shows that IFUR is estimated by simulation with 100-round simulation.  

IFUR is estimated by simulation with 1000-round simulation. These results can be justified 

iMobleDesign 

Rounds of simulations 
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through the collaborative services enabling value co-production can be higher service 

performance and higher service productivity than traditional design.  

Figure 7-9 the results of IFUR over simulations of 110-1000 rounds3

Figure 7-9 shows that the service performance using iMobileDesign is higher than the 

service performance using traditional design at the long-term simulation 1000-round 

simulation. Consequently, the results of IFUR can be justified. In conclusion, iMobileDesign

can perform better than the traditional design. 

Discussion 

For interaction-based CSS design, the service manager must account for how the service 

providers and customers achieve value co-production. The E-QUAL is a set of measures for 

assessing experience quality and embedded in a collaborative service system, which tests 

the partnership between service provider and customer and increasingly cumulate 

adaptability during a service process. Experience quality, particularly for value co-creation, 

depends on interaction and co-production between providers and customers. For service 

managers, service quality management facilitates to observe whether service provision 

allows the service participants attend to the partnership with mutualism and adaptability. 

iMobleDesign
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Service system evaluation utilizing the quantitative measures can be primarily controllable 

means for assessing experience quality according to partnership building. The three CSS 

applications also utilized E-QUAL to test the relationship among their users (i.e., 

collaborators). Leveraging the service delivery process is also a key to meet value 

co-production and fulfill service innovation. Nevertheless, the model cannot apply to all 

kinds of service systems, which still can be viewed as a reference model for service quality 

management. However, the assessment of E-QUAL model is still not applicable to practical 

and physical services (e.g., restaurants and transportation).  


