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CHAPTER 3.  

METHODOLOGY 

Design science is a research method which creates and evaluates IT artifacts 

intended to solve identified organizational problems. A mathematical basis for design 

allows many types of quantitative evaluations of an IT artifact, including optimization 

proofs, analytical simulation, and quantitative comparisons with alternative designs. 

Hevner et al. (2004)20 proposed a conceptual framework for understanding, executing, 

and evaluating IS research combining behavioral science and design science 

paradigms. 

In behavioral science, the goals are addressing research through development 

and justification of theories. Likewise, design science aims to address research 

through building and evaluation of artifacts. Accordingly, we use the ERG theory, 

prospect theory, and software maintenance theory to underlie our artifact system. We 

also provide economic models, algorithms, and evaluations in line with such theories. 

 

3.1. Research Framework 

 

Figure 3-1 Research framework 

This paper utilizes the design science research framework that proposed by 

Hevner et al. (2004). Based on the framework, we develop an artifact (iPrice system) 

within certain theories, such as ERG theory (psychology), prospect theory 

(economics), and software maintenance theory (software engineering). The system 

                                                 
20 Hevner, A. R., March, S. T., and Park, J., “Design science in information systems research,” MIS 

Quarterly, 28 (1), pp.75-105, Mar 2004. 
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will be assessed and refined through particularly devised economic models and 

algorithms. Additionally, we set several metrics in correspondence to each theory in 

order to evaluate the artifact’s performances from the simulation process. This artifact 

is applied in an e-service environment over the Internet and accumulates the 

knowledge added into existing knowledge base. 

 

3.2. Research Process 

 

Figure 3-2 Research process of the research 

This paper goes behind the design science research process which is proposed by 

Peffers et al. (2006)21 . The first two phases enfold problem identification and 

objectives of the solution. In this research, we desire to generate an optimal price as a 

solution from collaborative process; meanwhile, maintain profits automatically 

(Chap1 & Chap2). Following the previous phases, we come up with an intelligent 

system (which is named iPrice) within three core modules to solve the intended 

problem in the third phase (Chap3).  

In the fourth and fifth phases, we implement a system prototype built in three 

major modules and apply it to an e-service context (Chap4 to Chap7). In these phases, 

we apply the concepts of theories (ERG, Prospect, Software maintenance) to system 

modules. Economic models and algorithms (methods) are also devised and presented 

to elaborate the details for all modules. Additionally, we measure the system from 

certain proposed metrics in the simulation process (Chap5 to Chap7). Finally, we 

separate our research into pieces in order to publish different papers to various journal 

outlets. This is the last phase of design science research process which may 

communicate to other related researches. 

 

3.3. System Framework 

3.3.1. Pricing Process 

The conventional pricing process for a firm can be described in general steps: (1) 

understanding the budget, (2) setting appropriateness of price differentials (e.g., 

                                                 
21 Peffers, K., Tuunanen, T., Gengler, C. E., Rossi, M., Hui, W., Virtanen, V., and Bragge, “The design 
science research process: A model for producing and presenting information systems research,” 
DESRIST 2006, February 24-25, 2006, Claremont, CA. 
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participants, product, time, place, and quantity), (3) considering psychological 

dimensions (e.g., price/quality and reference point), (4) establishing price (e.g., 

cost-based pricing, competition-based, and demand-based) and (5) making price 

revision decisions (e.g., customer adjustment period and changing perceived value)22. 

However, the problem for current pricing process is omitting consumer 

involvement and adjusting the services. In other words, value co-production for 

service delivery is significant before establishing price. Meanwhile, adjusting the 

recommended services is also essential for creating long-term customer relationship 

management. 

Hence, the pricing process for iPrice system overcomes the addressed 

shortcomings. We append collaborative prototyping during e-service delivery process, 

predict needs proactively, adapt the e-service bundles simultaneously, and revise the 

service version(s) automatically. These empower the pricing process to be more 

complete, rigid, and automatic in accord with the e-service delivery over the internet. 

In detail, an interactive pricing process behind the iPrice system can be unfolded 

as the notions of collaborative prototyping, prospect theory, need hierarchy, and 

software maintenance. Four sub-processes are divided as follows: 

(1) Select one among versions  

The consumer chooses a version which contains various services among all. 

Meanwhile, these versions are generated and packaged via numerous service 

providers. Thus, the consumer perceives a version with bundled services that would 

satisfy current needs. If the version satisfies the needs without further rectification, the 

system estimates the price immediately; otherwise, the system enters into 

collaborative prototyping process.  

(2) Collaborative Prototyping  

The system interacts with the consumer and generates prototypes continuously 

until it meets the needs. In this part, the system rectifies the initial version based on 

customer’s profile, pricing history, and service information as a new bundle. 

Conversely, if the system doesn’t meet the needs, the loop of collaborative 

prototyping will sustain.  

(3) Needs Prediction and Price Estimation 

The system applies the concepts of prospect theory and needs hierarchy as the 

analysis and prediction for furnish bundles. When the system completes the 

interaction, it will choose the optimal utility among prototypes from that the consumer 

perceived. The system then estimates price which takes testing efforts for prototypes, 

design fee for customization, and services’ costs into account simultaneously.  

                                                 
22 Dutta, S., Zbaracki, M. J., and Bergen. M.,“ Pricing Process as a Capability: A Resource-Based 
Perspective,“ Strategic Management Journal, 24: 615–630, 2003. 
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(4) Appraise the profits and revise versions 

The system appraises the profits for each version periodically. Meanwhile, the version 

with the lowest profit would be replaced or revised by a new one automatically based 

on the knowledge-base. 
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Figure 3-3 Pricing process of iPrice system 

 

3.3.2. System Modules 

In a typical digital goods market, the environment constantly changes with 

demands uncertain and fluctuating all the way. Hence, the machine learning-based 

models can put all available data into perspective and change the pricing strategy to 

adapt best to the environment. The interaction, perceived value and profit are essential 

elements in this type of model according to literature.  

This study encompasses several unexplored concepts that have attracted research 

attention in other disciplines lately, such as collaborative prototyping, prospect theory, 

ERG theory, and maintenance from design, economic, psychological, and software 

engineering respectively. In this section, we put forward an iPrice system framework 

which contains GUI, collaborative prototyping module, optimal price estimation 

module, and version revisionary module. 

The GUI provides an interface between client and iPrice system, but meanwhile, 

represents various possible versions based on an ontology and service attributes. The 

ontology and services attributes furnish a standard that the collaborative prototyping 

module could follow and discover services from the pool to shape an appropriate 

bundle.  
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The collaborative prototyping module is the core among others; and additionally, 

delves into the most appropriate bundle by interacting with the individual. 

Collaborative prototyping creates one or several prototypes and allows both parties to 

anticipate the outcome and elicit needs of the design process. 

 

Figure 3-4 iPrice System Framework 

The optimal price estimation module utilizes prospect theory, which is a 

well-known doctrine and more legitimate to solve certainty effect that is deficient for 

expected utility theory. This module approximates the optimal price that takes price 

history and profile into consideration simultaneously. Furthermore, the optimal price 

estimation module evaluates the price based on testing effort, design fee, and cost.  

The version revisionary module periodically adjusts the version with the lowest 

profit by utilizing software maintenance concept. This module predicts the new price 

from knowledge-base with different rules 

 

3.4. Platform and Architecture 

The system is designated by AJAX (Asynchronous JavaScript and XML) and 

based on SOA (Service-Oriented Architecture) platform. The rationale for AJAX is to 

provide an interface without changing frequently. For example, the system acquires 

the information from the user and throws it back to the server immediately. Thus, the 
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user will not sense the operational process behind the system. On the other hand, 

iCare system is the examplar for e-Service delivery which is based on SOA platform. 

Thus, our system is the top block that goes beyond the current iCare system. In other 

words, SOA is the fundamental enviroment for our system. 

The definition of SOA is to treat an individual system as a specific service and 

use standardized interfaces to communicate with other services in order to integrate 

and reuse services23. The main purpose of SOA is to solve problems of lacking 

communication among systems. In addition, the Web Service is a most widely 

accepted technology implementation of SOA, which takes advantage of standardized 

technologies (e.g., HTTP, XML, SOAP, and WSDL) to realize cross-platform and 

cross-language integrating goals24. 

    The fundamental framework of SOA contains three components that interact 

with each other: (1) service consumer, (2) service producer, and (3) service registry. 

The service producers may publish their services to service registry, meanwhile, the 

service consumers may find appropriate services and invoke services provided by 

service producers. From the perspective of Web Service, service producers introduce 

their services as WSDL descriptions and publish services at UDDI registry. The 

service consumers search services at UDDI registry and invoke the desired services 

through SOAP. 

 

Figure 3-5 The fundenmental architecture of SOA and Web Service technology 

  

                                                 
23  TIBCO, “Enabling Real-Time Business Through A Service-Oriented and Event-Driven 
Architecture,” 2004. http://whitepaper.informationweek.com 
24 Li , C. P.,“The plan strategy and design pattern of Web services from enterprises” viewpoints,”.NET 
research column, 2003. http://www.microsoft.com/Taiwan/ 
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Table 3-1 Design science process elements from IS other disciplines and our research 

Objectives for a design 

science research 

process model 

Archer (1984) Takeda et al. 

(1990) 
Eekels and 

Roozenburg 

(1991) 

Nunamaker et al 

(1991) 
Walls et al (1992) Rossi et al. 

(2003) 
Hevner et al. 

(2004) 
Chang and 

Yuan (2007) 

1. Problem 

identification 

and motivation 

1.Programming 
2.Data 
collection 

Problem 
enumeration 

Analysis Construct a 
conceptual 
framework 
 

Identify a 
need 
 

Important and 
relevant 
problems 
 

Identify pricing 
problems of 
information 
goods service 

2. Objectives of 

a solution 

  Requirements  

1.Meta-requirements 
2.Kernel theories 

 Implicit in 
“relevance” 

Classify the 
research 
contributions 

3. Design and 

development 

1.Analysis 
2.Synthesis 
3.Development 

Suggestion 
Development 

1.Synthesis, 
2.Tentative 
design proposals 

1.Develop a system 
architecture  
2.Analyze and design 
the system. 
3.Build the system 

1.Design method 
2.Meta design 
 

Build 
 

Iterative search 
process 
Artifact 

Propose an 
iPrice system 
framework 

4. Demonstration   1.Simulation 
2.Conditional 
prediction 

Testable design 
process/product 
hypotheses 

  Implement the 
system 

5. Evaluation  Confirmatory 
evaluation 
 

1.Evaluation 
2.Decision 
3.Definite design 

Experiment, observe, 
and evaluate the 
system 
  Evaluate 

 
Evaluate 
 

Provide metrics 
to each module 
with simulation 

6. Communication Communication      Communication Communication 


