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Abstract 

 

Decision support systems (DSS) are a suitable, need-based and cost effective 

solution for companies to implement analysis tools and streamline various 

processes. This report demonstrates the applicability of such a tool in a specific 

context where previously no DSS has been applied. The analysis of contract 

cancellations within financial companies that entirely depend on these agents is 

a crucial analytical process for these companies. However, these companies 

have not yet used a sophisticated DSS that allows a user-friendly and simple 

analysis in order to derive evidence-based countermeasures. Consequently, 

this report describes the process of developing and evaluating a DSS that fulfils 

general and specific requirements. These criteria have been tested while 

developing the tool in order to guarantee several steps of reiteration. The 

results clearly show that the developed tool is user-friendly, provides enough 

analytical depth and can be easily implemented. This prototype is therefore a 

robust and convincing solution for an important business problem and its benefit 

can be seen in the fact that participating companies are considering to 

implement a DSS solution that is based on this prototype.   
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1 Introduction 
 

The increasing use of IT and the availability of high quality data has enhanced 

the possibilities for organisations to analyse data and use this analysis to 

support the decision making process. This Development lead to the availability 

of pragmatic and sophisticated tools which are designed and implemented to 

support decision making throughout the organisation depending on its particular 

needs.           

 The crucial advantage of these widespread software applications can be 

seen in their customisability. Companies are able to develop and implement 

powerful applications for the decision process using widely available software 

packages, such as the Microsoft Office Suite or Visual Studio. However, 

customisation is usually achieved by using standard software which lacks 

sophistication. For instance, additional functionalities can be developed in Excel 

by using macros written in VBA but real life problems sometimes need a 

different approach to tailor adequate solutions which is why this thesis will focus 

on a more specific artefact that goes beyond VBA programming. 

During my internship in a financial company, which relies on commercial 

agents in its business model, a problem arose as contract cancellations among 

agents increased without any apparent reason. The effective analysis of 

cancelling of contracts is valuable and necessary to develop counter measures 

or justify further business policies. However, the presented solution of the 

company was suboptimal and did not include a proper decision support system 

that integrates relevant information. Therefore, this general problem was 

regarded to be a suitable thesis topic for two reasons. Firstly, it combines 

requirements for theoretical knowledge with the ability to develop an artefact. 

Secondly, it is a relevant practical problem that emphasises the applicability of 

small-scale software solutions in order to leverage business processes.    

The artefact was developed and implemented in order to support the 

analysis of contract cancellations since the existing systems are either not 

effective enough or expensive due to necessary third party development. 



 

  2 

 

Furthermore, the presented application provides decision makers with the ability 

to carry out in-depth analysis for this specific problem. The goal of this thesis is 

to provide the theoretical foundation and apply previous literature to the above 

described real life problem in order to create a suitable prototype artefact that 

provides crucial functionalities in order to analyse contract cancellations. The 

report will present the development and evaluation of the artefact in a structured 

way and discuss the implications in the final chapter.  

In section one of this report decision support systems and their main 

tasks, benefits and drawbacks are described in order to understand the 

necessity for such analysis tools.        

 Section two examines published work about different types of decision 

support systems and their impact on the design and development stages and 

on the quality of the analysis.         

 The chosen methodology for artefact realisation is presented and 

discussed in section three of this report.       

 Section four focuses on the outcomes and main findings of expert 

interviews and the conducted survey. The impact of the received feedback and 

its implications for the different stages of the development and implementation 

process will be described.         

 The implementation of the artefact and its main functionalities are 

described in section five. Furthermore, the Visual Studio environment and its 

main tools are presented along with the required analysis parameter.    

 In section six of this report the used methodology and also the artefact 

itself are closely examined in order to evaluate them.     

 In section seven the main implications of the results will be discussed.  

          

1.1 Definition of Decision Support Systems 

 

Decision supports systems (DSS) are model-based or/and knowledge-based 

systems to support managerial decision making in semi-structured or 

unstructured situations (Schuff, 2010). DSS are developed and implemented in 

order to increase the decision making effectiveness and are not meant to 
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replace them. In general the functionality of a DSS can be described as the 

structured view of data via a clear and user friendly interface which allows 

decision maker’s to incorporate their own insights.   

According to  (Pol and Ahuja, 2007) the major DSS capabilities are the 

following:   

1. The function as an intermediary between humans and computers for semi-

structured decision situations. These problem situations cannot be conveniently 

solved by standard quantitative techniques or computerized systems. 

2. User friendliness, a well-designed graphical presentation and an interactive 

user interface increases notably the effectiveness of a DSS.  

3. Components of a DSS should be data and knowledge based in order to 

analyse decision-making situations.   

4. A DSS should attempt to improve primarily the effectiveness of decision 

making and secondly its efficiency.  

5. A DSS provides support through vertical implementation for different 

managerial levels, i.e. from the lowest level managers to top executives. 

Furthermore a DSS provides information to groups as well as to 

individuals and can also be windows-based or web-based.   

The five components of a DSS application are the following: database, model 

base, knowledge base, graphical user interface (GUI) and user (see Figure 1).  

The database stores the raw data, model and knowledge bases manage the 

models and the GUI provides the user a pleasant way to interact with the whole 

system. Elements of a standard information system (IS) are the database and 

knowledge base. The knowledge base may contain just simple search results in 

order to analyse data in the database. A good example of a knowledge base is 

the information about the job tenure of every employee which can be derived 

from the company’s database. A DSS is an intelligent IS due to the addition of 

the model base (Pol and Ahuja, 2007). The model base stores and manages 

the developed models which are used to simulate, calculate and optimize the 

analysis process. Because of the model base implementation a DSS is not just 
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able to provide information to a user but can furthermore support the user in the 

decision-making process. In the following I take a closer look at each 

component of a DSS. 

Figure 1: Architecture of a DSS 

 

Database: The database provides the required data based on which 

fundamental decisions are made. This data can be stored in common 

databases or even in data-warehouses depending on the necessities of data 

access by the company. Databases provide the user with the possibility to 

access, alter and query data. In our case the database is included in a Microsoft 

Visual Studio executable file (.exe) containing personal information about the 

employees of the company.  

  

Model base: The model base includes statistical, financial, optimisation or 

simulation models which make it for a DSS possible to carry out in depth 

analysis. In this dissertation a statistical model base is used in order to provide 

a detailed analysis about the contract terminations of commercial agents which 

are a crucial element of section 5.3.  

 

Knowledge base: Most decision making problems are too complex and require 

special expertise for their solution. In order to improve the functionality of other 

components of a DSS, this expertise is stored and accessed through the 
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knowledge base. For instance, expertise stored in the knowledge base would 

be the DSS of a credit card company. These companies store spending 

patterns which usually follow credit card thefts and every unusual activity would 

trigger a warning so the company can react on time and close the account if 

unusual patterns can be observed.  

 

GUI: The graphical user interface combines the front-end with the back-end 

while allowing the user to communicate with a DSS application. The user can 

access the database via the GUI, knowledge base and model base in order 

enter data, execute the required model, view the outcome of the model or to 

rerun the application with different data or model combinations. The GUI is a 

crucial component of a DSS. Therefore, developers should keep in mind that 

the flexibility and ease of use of a DSS are derived from this component (Pol 

and Ahuja, 2007).  

 

User: The decision maker or other staff members using a DSS in order to 

support the decision-making process are regarded as user. Two main classes 

of users can be differentiated: executives and staff experts. Therefore, 

developers have to keep in mind that executives prefer a DSS to be particularly 

user friendly compared to staff experts (Kersten et al., 2000).  

 

A DSS is often derived from more common management information 

systems (MIS). These systems can be regarded as IS which can provide 

standard reports and summaries for decision makers. Furthermore, they allow 

to monitor the performance of a system by using simple data processing. DSS 

are derived from MIS and are hence more sophisticated because of the 

possibility of using model and knowledge bases and due to the possibility to re-

optimise the process via the GUI if necessary and are therefore better suited to 

process data and to carry out in depth analysis (see Figure 2).  
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1.2 Web-enabled Decision Support Systems 

 

A web-enabled DSS can be accessed on the World Wide Web via the internet. 

The main components of such a system is data, a database management 

system (DBMS), a programming language and a mechanism for web-enabling 

(Pol and Ahuja, 2007). The DBMS is responsible for data storage, data 

management and data processing while a programming language is used to 

develop a GUI, to carry out complex data processes and their graphical 

representation as well as to link it with other external applications.    

A variety of software packages is available for DSS development. This report 

demonstrates the development of a DSS by using Microsoft Visual Studio. This 

software application includes a tool for DBMS, a programming language (C#) 

and also a scripting language for web-enabling (ASP.NET). This report 

excludes the possibility of a complete web-enabled DSS, because the main 

argument of this report is to present a cheap, functional and implementable in-

house created DSS that can support non-experts by providing information about 

crucial processes in the company. A web-enabled DSS would require in-depth 

knowledge in programming and IS design and cannot be carried out by 

Figure 2: DSS Re-optimisation Life-Cycle 



 

  7 

 

amateurs. The goal of this report, however, is to demonstrate how even 

inexperienced or untrained employees can develop an effective and cost 

efficient DSS. Consequently, this report presents the development of a 

windows-based stand-alone application. 

1. 3 Spreadsheet-based Decision Support Systems 

 

Spreadsheet-based DSS are usually developed in the Microsoft Excel 

environment which is nowadays a standard business software package. This 

particular DSS includes functionality for storing and organizing data, performing 

various calculations and the use of additional applications (Add-Ins) for a more 

sophisticated analysis. Furthermore, Excel spreadsheets are easy to use and 

most of the employees are already familiar with them due to its large 

dissemination as a result of the establishment of Microsoft as a standard 

provider of Office software both in the work environment and at home.  

Excel functionalities can be extended by the use of VBA, which then allows the 

development of a graphical interface. 

1.4 Background 

 

The rapid development of processing power and the resulting availability of high 

quality data together with the increasing needs of decision makers led to the 

birth of decision support systems (DSS). A DSS is a type of information system 

(IS) whose main task is to support the decision makers in their decision making 

processes. A proper designed DSS by definition is “an interactive software 

system that helps decision makers to aggregate useful information from raw 

data, documents, and business models to solve problems and make decisions” 

(Czernicki, 2009). For instance, a typical example of a DSS is a loan application 

in a bank. The involved DSS is used to check the risk to the financial institute 

based on the previous credit history of the customer. The outcome of this 

information allows the responsible staff member to decide to give a loan to the 

customer or not.  

Historically, one of the first fully functional large-scale DSS was the Gate 

Assignment Display System (GADS), which was implemented in 1987 at 
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Chicago’s O’Hare Airport in order to reduce flight delays. Large computing 

capacity including dozens of servers and computers were necessary in order to 

align applicable information from flight reservations to announce flight 

information to travellers (Neufville and Odoni, 2003). In the late 1980s and early 

1990s, DSS became very popular among large-scale organisations such as the 

automobile and health care industries. These early systems were quite 

successful and allowed organisations to generate a huge return on their 

investments.  

Despite all benefits, these early DSS had some weaknesses as well. One 

of the biggest disadvantages was the lack of customisability. There was no 

possibility to download and to customise an existing system. An entirely new 

system had to be designed bottom-up, which of course required large amounts 

of scarce resources. Implementations of these DSS were often a mixture of 

software, hardware, servers, networking and back-end services (Czernicki, 

2009). In the early days, there was no single company which could provide all 

the necessary services and components. Due to the complexity of DSS, 

different companies worked on one single project which led to long 

implementation phases and easily carried budgets of millions of pounds (Schuff, 

2010). In addition to that previous disadvantage, the testing phase took very 

long. All the different components must fit perfectly together to enable a smooth 

execution of the application, which is more difficult with the increasing number 

of different actors involved. Furthermore, we also have to remind ourselves, that 

all the developers and programmers were pioneers on this specific area. 

Therefore, they could not rely on an existing approach or guide, and time 

consuming planning phases were necessary to move from the theory to a 

working IS.  

On the other hand, the biggest advantage of DSS is the increasing 

effectiveness of functionality within the whole organisation. It allows decision 

makers to obtain a structured insight into large raw data and apply their own 

data models into fully functional decision support processes.  

Nevertheless, until the mid-1990s, only large-scale companies could 

benefit from the advantages of such DSS. Due to the multiple vendor 

cooperation and the strong customized character of the systems it was not 
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possible to make the systems reusable and resalable (Czernicki, 2009). 

Therefore, large investments were necessary to create such systems, which 

only large-scale cooperation’s could afford. In the new millennium vendors 

realised the potential profits of a growing demand for DSS software. If they 

manage to design the specific software universally, they could sell pieces of 

DSS to a much larger audience (Power, 2002).  This idea led to the breakdown 

of complex decision support software into smaller processes like data mining, 

data aggregation, enterprise reporting (Czernicki, 2009).  Companies offer 

pieces of DSS as separate application packages, in order to maximize their 

profits and to supply the market with DSS.  

Nowadays, companies are able to use widespread types of software in 

order to create their own DSS, which are suited for the required day-to-day 

needs. Software packages such as Microsoft Office or Microsoft Visual Studio 

are available in almost every company and are sufficient enough to meet the 

common requirements. These software packages can be a powerful tool if the 

employees are competent to use them. A certain degree of professionalism can 

be achieved by offering trainings and in-house workshops. By providing in depth 

knowledge of a certain software (Microsoft Excel e.g.) to selected employees 

the company can save money and benefit from the increasing quality of its in-

house analysis. Even self-studies can have a tremendous impact on the skill-

level of previous selected employees.  In that regard, Held’s book “Excel VBA – 

In 14 Days” is a suitable example for such self-studies. If the company can 

manage to set an employee free for two weeks, the quality and the processing 

time of different analysis tools throughout the selected department will improve 

exponentially. Often, especially young employees are able to learn much faster 

because of their daily contact with such software during their studies at the 

university.  

This principle of specialising employees on common software is 

especially suited for small and medium sized enterprises (SME) due to financial 

and labour limitations.  

Furthermore this approach can also be helpful for large-scale 

organisations, largely because of analytical possibilities in single teams within 

the departments of the organisation. On the lowest level of the organisational 



 

  10 

 

structure, e.g. departments, analytical possibilities are restricted due to 

expensive third party software which is only implemented within the core parts 

and is furthermore not flexible enough to meet the future needs. Another 

important aspect that supports the suitability of in-house designed DSS on 

widespread software is security. Powerful freeware tools such as True Crypt 

could be used in order to store .software applications, such as the presented 

DSS or excel files in an encrypted virtual volume on the hard drive. Large-scale 

organisations and especially SME can benefit from this reliable freeware 

security solution based on an inter alia 256-bit-strong AES encryption algorithm. 

  

Considering the above, this paper demonstrates the possibility of the 

implementation of a DSS which is not designed and implemented by a third 

party, but instead developed and customised within the organisation with the 

available tools. 
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2 Literature Review 
 

The trend towards an increasing complexity and uncertainty in the business 

environment, combined with the need to make decisions quickly and avoid 

costly errors, has changed the nature of managerial decision making at all 

levels of an organization (Turban & Aronson, 2005). Simultaneously, the 

increasing use of information technology (IT) has led to the availability of highly 

sophisticated software tools and therefore to greater end-user involvement in 

the design, implementation, and modification of applications based on these 

tools (Sussaan et al. 2002). The result is a possibility to provide decision 

makers with in depth analysis tools which can deliver timely information and 

highlights the overall view in core parts of the enterprise  in order to support the 

decision making process.   

According to Mallach (2000), Marakas (1999) and Turban and Aronson 

(1998), a conventional Decision Support System (DSS) is a class within an 

Information System (IS). This class is an intelligent IS that uses data, models it, 

analyses or processes it and supports the user in the decision making process 

via a graphical user interface (GUI) (Şeref et al. 2007).  

The managerial level requires support for solving decision problems, but 

the managers are often only interested in the final analysis. Due to time and 

interest limitations there is no requirement for understanding the mathematical 

models of those problems for the management. Decision makers want a 

decision analysis tool which is available as a piece of software where they can 

change parameters and see different results for various scenarios (Şeref et al. 

2007). Such a tool needs to be presented with a friendly GUI, a sophisticated 

backend and a user-optimised frontend which allows to be used by any user.  

This report describes the possibility of such an in-house created, 

customised and implemented DSS which is executed as an .exe file and  also 

available on portable devices to all employees with the required access 

authorization. The database is maintained by the human resource (HR) 

department and as a consequence decision makers can access specific 

company data through a friendly GUI and therefore they can concentrate their 
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efforts on the analysis, without worrying about the processes involved in the 

backend of the artefact.           

 One of the most common approaches for in-house designed DSS is the 

use of spreadsheets based systems. This is a suitable and flexible option for 

developing user-optimised DSS applications since they have many features 

which are relatively easy to learn and can be implemented for a wide range of 

problems (Wehrs, 2000). Research has shown that logical understanding of 

VBA (Visual Basic for Applications) increases after just six weeks of training on 

spreadsheets (Kruck et al. 2003).       

 Four main advantages of employing VBA were identified by Cliff 

Ragsdale (1998). These are leverage, automatisation, extension and integration 

which will all be presented in the following.         

 Leverage describes the ability of employing a standardised programming 

approach which is suitable with the Microsoft Office suite. VBA provides the 

possibility to automate routine tasks that might otherwise be undertaken in a 

repetitive manner. The development of custom functions and procedures allows 

an extension of functionality beyond the standardised functions provided by 

Microsoft. Integrate refers to the ability to develop a custom application (such as 

a DSS), both including the model management capability and also data 

management or a custom interface, within the context of the Microsoft Office 

suite.           

 Developers can create by using VBA in spreadsheet-based systems a 

dynamic application which features user forms, navigational functions, and 

allows user input for the model base component of the DSS. The modelling, 

simulation and query features of Excel can become dynamic by using VBA 

commands (Albright, 2009).  Furthermore VBA allows users without any 

knowledge of Microsoft Excel to handle spreadsheet-based DSS applications.    

Using a spreadsheet-based DSS also faces some difficulties. Automated 

decision support systems increase efficiency and save time, but it is very 

difficult to measure the cost-benefit. Managers could set up small-scale, 

specialised VBA task teams which are then responsible for the implementation 

of VBA into the system. The created benefits are hard to measure from a 

monetary point of view, since we can only calculate the labour costs and not the 
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time saving as a monetary value. Furthermore, employees in an organisation 

often share among themselves informal knowledge along with their own 

spreadsheet templates, but mainly because formal training on VBA is not 

offered in most businesses (Hesse, 2007). Ray Panko, one of the leading 

researchers on spreadsheet-based DSS, has shown that one percent of formula 

cells in a spreadsheet have errors (Panko, 2006). Many researchers are 

warning in their publications of the danger of erroneous spreadsheets. This is 

especially important because most companies have no error detecting process 

and no processes for developing and then updating spreadsheets (Hesse, 

2007). Furthermore, spreadsheets are hard to share and can normally only be 

used by one person at a time. Updating and providing users with the latest 

version of the analysis tool is another difficulty, due to the lack of web-

publishing possibilities. Eventually, it is hard to retrace who is using the tool and 

in which way.  

Nevertheless spreadsheet-based DSS will play a crucial role in the digital 

economy in the years to come (Buehlmann et al. 2000). Especially for small and 

medium sized enterprises (SME), due to the widespread popularity of 

spreadsheets in business and managerial environments. The capability of such 

systems is enormous because of time-saving, availability, easy implementation 

and fast learning outcome which allows gaining deep knowledge of VBA in a 

relative short time. Small and medium sized enterprises account for the majority 

of the economy in almost every developed country, therefore the potential is 

enormous. Major corporations with a large capital stock can afford external 

advisors and a big IT department which is responsible inter alia for the 

implementation of analysis tools. Nevertheless even in major corporations the 

need for a spreadsheet-based DSS is enormous, due to a variety of 

departments and their different analysis needs which will demand a high level of 

involvement from the IT support staff. This high involvement cannot always be 

granted due to different core responsibilities of the IT employees and their 

inability to manage the workload.  

At an early stage this report was considered to describe the steps, necessary 

for the development of a spreadsheet-based DSS by using VBA. However, 
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expert interviews had shown that exporting large data amounts from the SQL 

database into .xls files takes too long and is therefore unsuited for timely or 

even live data analysis. For this and other reasons, the focus of the project 

moved towards a better solution for this particular case concerning contract 

cancelation which will be discussed in detail in section 5.  

Another widespread software application was chosen in order to meet 

the required needs through customisation. Visual Studio is a cost efficient 

software option with a well-established technical support through Microsoft and 

other online forums (Stellman and Greene, 2010). Visual Studio is Microsoft’s 

development tool for windows-based and web-based applications. It facilitates 

the process of design, development, debugging and deployment based on 

components of the .NET Framework which is a common layer (see Figure 3) 

between .NET application and the Windows operating system (OS) (Randolph 

et al., 2010). Net applications are programs written with VB, Visual C++ or C# 

and hence components of the .Net Framework.   

 

Figure 3: NET Framework Architecture 

 

Microsoft’s Visual Studio offers a sophisticated and powerful tool that 

allows an efficient and user friendly development of DSS through its Integrated 

Development Environment (IDE) (Stanciu & Nitschi, 2011).  Besides the wealth 

of features for application development, Visual Studio integrates and manages 
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database and application development under one single window or 

environment, which reflects its main advantage.  Furthermore the IDE offers a 

solution to explain each class, method, property actually each source code 

entity to a source file (Stephens, 2010).         

A recommend .NET application for developing and designing integrated 

desktop applications, which is in this case the decision support system, is C# 

programming language (Cabrera et al., 2002). Visual C# offers the possibility of 

dividing the main executable application that contains the graphical user 

interface (.NET Visual Objects) from the class library that embeds the 

mechanism of managing relations, attributes and instances (.NET Database 

Objects) (see Figure 4). This structural definition of the solution follows the 

general design recommendation for windows-based applications to separate the 

core, logic compound from the user interface (Staniciu, 2011). Visual C# 

application can furthermore be linked to all Excel functions via VB.NET which 

allows using all benefits of Excel without the time intensive data export from 

SQL, because of the possibility of SQL integration via LINQ in the Visual Studio 

environment.   

  
Figure 4: GUI and Database Relation 
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3 Methodology 
 

3.1 Development of qualitative interviews 

 

The driving force behind the following methodology was to explore financial 

companies needs for an analysis tool to cancel commercial agent’s contracts, 

and, if available, details about the technical implementation of such a tool. In 

order to explore a qualitative approach was chosen due to its advantages over 

a quantitative research design. This approach allows, in contrast to a 

quantitative and representative research, to seek and explore phenomena 

instead of confirming a given hypothesis for a phenomenon (Bryman, 2008).  

 The main difference between these two approaches is the flexibility and 

specific targeting of in-depth expert interviews. Usually quantitative methods 

such as surveys and questionnaires are inflexible because the response 

categories from which participants can choose are closed (Ulin et al., 2005). 

Therefore this approach is unsuited for the current situation because we cannot 

anticipate that a widely chosen sample of participants would be able to provide 

in depth knowledge about the needs for such an analysis or can describe the 

functionality of an already existing tool.   

 In contrast to that, qualitative methods are usually more flexible since 

they allow the researcher to interact with the participant and react 

spontaneously within a given situation to adapt to the context (Ragin, 1994). 

Therefore the interviews are mostly open-ended which gives the participant the 

possibility to describe their issues in a complex manner instead of providing a 

standardised answer on a given scale. In turn researchers have the opportunity 

to react instantaneous to what participants said by adding subsequent 

questions to the information provided by the participants. Consequently, the 

degree of flexibility reflects the understanding of the problem that is being 

pursued (Ulin et al., 2005). 

The intention behind this method was to gain preliminary insights into 

practice and problems of decision support systems within a given industry. This 

knowledge can only be provided within an extended and open-interview that 
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targets the experts. The interview was therefore designed to be carried out 

among specialists who are employed by financial companies. Therefore, an 

expert sampling approach, which is part of the purposive sampling approach, 

was chosen to gain high quality data relying on the experience and expertise of 

specialists (Bryman, 2008).   

In contrast to probability sampling the main objective of purposive sampling is 

not to select randomly from a population in order to make generalisations, but to 

focus on particular characteristics of a population which are of interest. The 

investigated sample is not representative of the population, but the purpose of 

the interviews is not to achieve representation but to target the experts 

(Maxwell, 2005).    

Relying on the above described approaches a semi-structured interview guide 

was developed, in order to allow the participants to elaborate and fully justify 

their answers. The interview was split in four main areas including general 

information, status quo, problems and solutions (see Appendix C). The 

reasoning for this separation was the idea to break down the overall problem-

setting into smaller pieces and then to focus on the main field of interest 

regarding the existing analysis for contract cancelation, and, if available, their 

implementation in the company. The results of the interviews will be presented 

together with the description and implementation of the artefact in order to 

justify the necessary improvements.  

3.2 Development of artefact methodology 

Research has shown that after each development stage, namely design, 

implementation, quality assurance (QA) and post-release time consumption for 

bug fixing is rapidly increasing (Madeyski, 2010) (see Figure X.X).   



 

  18 

 

 

 

In order to avoid this problem the evolutionary Test-Driven Development (TDD) 

approach was chosen. The significant advantage of TDD is that it provides the 

developer with the possibility of taking small steps while designing software. 

TDD is one of the favoured methods for improving software quality due to its 

ability to implement automated unit tests in order to drive the design and it is 

one of the most recommended methodologies for small project realisation 

(Astels, 2003). Furthermore, it allows the developer to focus on testable 

interfaces prior to implementation concerns during the designing stage (Vu et al, 

2009).  One view is that the goal of TDD is specification and not validation 

(Martin, 2003). It is a way to think through the requirements or the design before 

starting to write the functional code.        

 There are many benefits of TDD including a better end product with well-

defined supporting unit tests and also a programming paradigm that is flexible 

to scope changes (Beck, 2003). Furthermore the availability of unit tests will 

render the code more stable in the long run because the developer can modify 

the code without the complex steps required for adding or modifying 

functionalities. In projects like this, where the scope is likely to change 

throughout the development lifecycle and where the functional specifications 

are not clearly defined before the code writing starts, TDD can be very helpful 

due to its ability of breaking down the designing process into small steps.  

Figure 5: Required time for bug fixing (in h) 
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 It was considered that the scope of the project will change after the 

conducted interviews and after the survey for testing and evaluation (which will 

be discussed in depth in the next part of this chapter). Therefore the TDD was 

regarded the best suited solution in order to meet the required goal.   

At a first step of the TDD an interface was created via a windows application 

form in Microsoft Visual Studio which will serve as a map that helps to define 

how the classes interact with each other. After designing an interface one can 

start with the test-driven development cycle (see Figure 6) which includes the 

following steps:  

1) Add a test     

In TDD every new feature is started by writing a test. This test should fail during 

the first run since it is written before the feature is implemented.    

2) Run all tests and see the new one fail   

This ensures that the new test does not mistakenly pass without requiring some 

new code.  This step tests also the test itself  and guarantees that the testing 

rules are applied. In the case that the test passes without any requirement for 

new code the whole test is worthless and must be checked for bugs. 

3) Modify the code to make the test succeed  

The written code at this stage might be not elegant enough but this is 

acceptable since the code will be improved and honed at a later stage. It is 

important to mention, that the written code should only be designed to pass the 

test, no further (and hence untested) functionality should be allowed for any 

stage.   

4) Run all tests and watch them succeed 

At this stage we can regard the testing requirements as fulfilled if all test cases 

pass. 
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5) Modify, if necessary  

At this stage the code can be cleaned up as required. By starting the test cases 

again the developer can be confident that the modification of the code will not 

harm the existing functionality. 

6) Repeat till all test succeed 

In order to push forward the functionality of the feature the testing cycling 

should be re-run again. According to the literature there should be only 1 to 10 

edits between each test run, which reflects the small step approach of TDD 

(Martin & Martin, 2007).  

 

 
Figure 6: Stages of Test Driven Development 

 

By following the above steps, it can be ensured that the designed software 

application is reliable since it was tested at every step of the designing process. 

A detailed guide about how the single test cases have been created stepwise is 

attached in the appendix D. 
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In order to ease the overall management of the developing process it was 

decided to use the Microsoft Solutions Framework (MSF). This approach 

provides a set of models, principles and guidelines for the development of 

software applications considering all elements of a project,  such as people, 

processes and the required tools (Powers, 2004). Furthermore, MSF provides 

proven practices for planning, designing and implementation of software 

solutions. One of the main reasons for choosing MSF is its ability to combine 

the waterfall model’s milestone based planning and resulting predictability with 

the spiral model’s advantages of feedback.   

 Based on the MSF model the development process was split into 

six steps as shown in Figure 7. These six steps provide the possibility of 

an early and continuing demonstration of progress, incorporation of 

changes to requirements and also an early feedback about the design. In 

step one and two user requirements are identified, in step three and four 

problem representation and its solution, in step five the design and in step 

six implementation and testing.    

It is important to mention, that step six can be regarded as fulfilled since the 

report relies on the TDD approach which ensures, as described above, that the 

testing is done immediately after every new element is implemented.  

 

 
Figure 7: Microsoft Solution Framework 
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Step 1) General requirements 

This report established that financial companies which are focusing on 

commercial agents in order to generate revenues had an unsatisfying 

technological solution for contract cancellation analysis of commercial agents. 

Therefore, the decision-makers need a DSS to be able to carry out the analysis 

in a simple and user friendly way.   

 Step 2) Specific requirements 

In-depth analysis of the semi-structured interviews and also the findings from 

the survey for testing and evaluating (see paragraph 4) enabled the generation 

of comprehensive requirements. These requirements can be categorised as 

operational and system requirements and were used to develop the application 

and its features and to validate the user friendliness of the design. 

 

 Operational requirements: 

 Usability of the system and especially easy handling for non IT 

specialists 

 Scalability of adaptation for companies with need for such an analysis 

tool 

 Reliability is covered by the TDD approach 

 Increasing effectiveness of decision-making process 

System requirements 

 The system should be user friendly 

 The system should be able to run on portable devices 

Step 3) Problem Representation 

Existing analysis tools which are used in the examined companies relied on the 

analysis of commercial agent’s contract cancellation via Microsoft Excel. This 

widely used approach is sufficient enough to meet the day-to-day needs of 

SMEs and even large-scale organisation but due to its limitation of large data 

import via SQL it is not the most suitable or efficient solution. 
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Step 4) Problem Solution 

In order to avoid the difficulties during the exporting process it was decided to 

create a DSS using Visual Studio. Microsoft Visual Studio is a widespread 

software package and therefore available in most companies (Snell and 

Powers, 2010). Furthermore it combines a database and analysis tools in one 

executable file (.exe) which is applicable as well on portable devices. The 

programming language C# which is part of the .NET Framework was chosen 

due to its simplicity (Duffy, 2006, Troelsen, 2007). Relying on these advantages, 

a DSS was created in order to demonstrate the possibility for a simplified in-

house development of a tool which nevertheless has a tremendous impact and 

can leverage the quality of the performed analysis.  

 Step 5) System Architecture and Design 

In the proposed system application, the DSS was divided into two parts: a front-

end and a back-end. The front-end is the GUI which is created via a windows 

application form in the Visual Studio environment. Furthermore, it manages the 

application and access database information and also interacts with the user via 

keyboard, screen and a pointing device such as a mouse. In the back-end the 

local SQL database is running and accessed via Visual Basic in order to handle 

the required functions for a concurrent, shared data access.  

 Step 6) Testing 

As described above, the testing of system components is not necessary due to 

the usage of the TDD approach. Therefore, the main focus was on identifying 

user acceptance and usability testing of the artefact. This information was 

gathered by conducting a survey among different target groups. The survey will 

be presented and discussed in depth in the next part of this chapter.  

 

3.3 Development of testing and evaluation methodology 

 

The main focus at this stage was to identify the user satisfaction and usability of 

the system. Relying on the chosen MSF approach which includes the milestone 

development and feedback during the design stage, a survey was conducted 
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among three target groups. Following the above described purposive sampling 

approach, the target groups have been carefully selected in order to be able to 

focus on particular characteristics of interest and obtain expert knowledge.  

 

The questionnaire (see Appendix C) is a quantitative approach and has the 

advantage of better measurement compared to the qualitative approach.  

The goal of this survey was to gain knowledge about user preferences of 

the presented application. This feedback was incorporated in the final design of 

the application and made it possible to design an application which relies on 

customer preferences. Each group received the application in a different 

version. The main preferences of group one have been adopted into the 

application and group two received therefore the improved version of the 

software. Since group one includes the main targeting group of financial 

companies and due to their experiences end expert knowledge in this specific 

area, it was regarded as useful to implement their preferences first. 

 Target group one consisted of financial companies which rely on 

commercial agents in their business model. The reasoning for this selection is 

the possibility to grant companies with an analysis tool which they can use in 

their day-to-day business. Firstly, they have the possibility to decide either to 

further research in this given area, or to directly implement and use the 

presented application. Furthermore, this target group provides the basis for 

comparison of required needs among the same industry.   

     

Previously conducted expert interviews among employees of financial 

companies discovered that two out of three companies are carrying out analysis 

about the reasons for contract cancellation of their commercial agents (see 

Appendix C). Nevertheless, the implemented technical solution (data export 

from SQL to Excel) is suboptimal due to long export times. Therefore, the 

analysed data is not up-to-date. A new approach (Visual Studio with C#) for the 

required analysis is provided to the companies, as a result of the questionnaire, 

which gave participants the possibility of evaluating it and communicating their 

desires and improvements. This feedback was used to improve the user 

interface and the statistical and graphical analysis functions.  
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Target group two consisted of companies which in their organisational structure 

are comparable to the main target group but are operating in another industry. 

This cross-industry investigation provides the developer with the opportunity to 

compare two different types of companies according to their different expert 

opinions. On the one hand, the perceived satisfaction with the system was 

captured and on the other, the expressed preferences for further extensions 

were observed.  

Target group three consisted of students and employees with IT experiences. 

This group was chosen in order to check the system without any reservation 

and without any analysis implementations of the company in mind. Often, an 

experienced user can provide valuable information due to impartial topicality. 

Their comments have also been considered for the final design of the 

application and hence the system can be regarded as user friendly and 

useable.  

 

The questionnaire was developed with www.kwiksurveys.com. This free online 

tool is a powerful solution for survey conduction since it allows the developer to 

create web-based surveys without having to code a homepage or use 

sophisticated methods. Furthermore, it can be accessed via the web by a large 

audience which can be easily exported and analysed by the researcher.   

 

The questionnaire was split in three main areas including the overall 

reaction to the software, the system handling and its learnability, and the 

system capabilities. Relying on the outcomes in the different sections user 

satisfaction with the system and also its usability can be derived from the 

provided feedback. Furthermore after adopting the main preferences of target 

group one, the same survey is send to target group two in order to compare 

preferences of financial and non-financial companies.  

The separation in three main areas and the formulation of the questions 

was derived from textbook recommendations (Chin et al., 1987, Albers and Still, 

2010). According to these recommendations, the presented questions are very 

suitable in order to evaluate user interfaces and to further assess the usability 
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(Tullis and Albert, 2008). These two main areas are of special interest to the 

researcher since system acceptance can be measured by them and if 

necessary the interface can be adapted to the preferences of the different target 

groups. 

The 5 point likert scale was used following its wide application within 

quantitative analysis that has proven its reliability and validity.  



 

  27 

 

4 Findings 
 

In the following section the development and design process which influenced 

the conclusions will be presented and discussed.  

 

4.1 Interview Findings  

 

This report focuses on the analysis of contract cancellations of commercial 

agents. This specific area is crucial for many financial companies since they rely 

in their business models on commercial agents. Therefore, it is a valuable and 

applicable example to demonstrate the possibility of the development of a 

simple in-house created DSS.  

As described in the previous section, semi-structured interviews (see 

Appendix C) have been carried out among experts within financial companies. 

The outcome of the interviews exposed the gap between qualitative data 

analysis via a friendly GUI and the technical implementation of such a software 

application.   

Two out of three experts confirmed that their companies are carrying out 

such cancelation analysis and derive countermeasures in order to keep the 

successful agents in the company or at least trying to convince them after a 

successful identification of possible reasons for the cancellation.  

In both companies the analysis tool was made in Microsoft’s Excel and 

relied on imported data from a SQL Database via a .csv file. This approach is a 

widespread and at initially this report was conceived to present a powerful tool 

by using VBA for Excel.   

However, after both participants described the main drawbacks of this 

approach, mainly the time intensive data export from SQL to Excel, the idea for 

better suited solution considered. 

After an intensive research of textbooks and scientific journals the 

Microsoft Visual Studio Suite was chosen due to its consensual 

recommendations in the literature.  
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The implementation and development process of the software application 

will be presented in the next section of this paper.   

4.2 Survey Findings 

 

The survey (see Appendix C) was carried out among three target groups which 

were described in section 3.3. Because of the specific analysis area of 

commercial agent’s contract cancellation, the request rate (see Figure X.X) was 

increased from group one to three due to the anticipation that experts unfamiliar 

with the topic will likely ignore the survey request.      

 The Response Rate (RR) of employees among financial companies was 

comparably high which provides a lot of input in form of feedback to the 

developer and ensures that different preferences could be implemented into the 

system.            

 The RRs of group 2 and 3 were also satisfying and provided a good 

evaluation of the applications interface friendliness and overall impression. 

Comments for further implementation of statistical analysis tools and their 

graphical representation have been considered and realised in order to meet 

the main preferences of the participants.       

   

 

    

F 

 

Figure 8: Survey Response Rate 
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Furthermore, it could be observed that the implementation of the suggested 

improvements for functionalities and graphical representations lead to a total 

improvement of satisfaction with the system. This can be derived from the 

increasing overall rating of system functionalities from group one to three (see 

Figure 9) 

 

 

 

 

 

 

F 

 

 

 

 

F 

 

The preferences for further extensions among the three groups are distributed 

almost equally (see Figure 10). There was no evidence for a poor developed 

aspect of the artefact since the feedback implies that the need to extend 

graphical, statistical and additional functions was provided by all three groups in 

order to increase the overall functionality of the software. Nevertheless the 

technical implementation of a combination of a DB and an analysis tool via 

Visual Studio was welcomed and accepted by all three groups. Especially the 

possibility of running the application as an executable file (.exe) was highlighted 

as a valuable functionality by all three groups.  

The outcome of the questionnaire and the improvements demonstrate 

that the possibility to extend the system and to implement more complex 

analysis tools is nearly limitless. This report presents the implementation of the 

main functions required to conduct the suggested analysis and is therefore still 

limited in its statistical functionality. However, the improvements guarantee user 

satisfaction and functionality within the limited resources of this project. If further 

Figure 9:Overall Satisfaction with the System 
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Graphical Extensions Statistical Extensions Additional Functionality 

Group 1 15% 33% 13%

Group 2 18% 30% 9%

Group 3 14% 27% 8%

statistical or graphical extensions are required the presented approach can be 

adopted by following the step by step guide which will be presented in the 

following section.  

 

 

 

 

 

The provided feedback about the system functionality and user friendliness and 

its implementation will be presented in depth together with the description of the 

artefact development in order to demonstrate the impact of the feedback on the 

design and development process.   

 

Figure 10: Preferences for Further Extension 
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5 Artefact Development and Implementation Process 
 

This report demonstrates in the following the different stages of the 

development and implementation process. Relying on the conducted interviews 

and questionnaires the development and design of the application considered 

target group’s preferences for graphical and statistical extensions in order to 

present a widely accepted analysis solution. This feedback implementation can 

be regarded as a suitable testing approach in order to evaluate the systems 

user acceptance and usability since the MSF approach allows to implement 

feedback preferences at every step of the development and designing process.   

5.1 Implementation of the Test Driven Development Approach 

 

The Test Driven Development (TDD) approach which was discussed in section 

3.3, was used to carry out the project. Firstly, a sample code is written in order 

to start the whole TDD process. These lines of code are part of the first testing 

stage (see Figure 11) which demonstrates the creation of a standard windows 

application form in the Visual Studio environment (see Figure 5).  

 

Figure 11: First Stage of TDD 

This first test launch should fail since no form was created and only the testing 

code for the required form was written. By following the steps of TDD the 

developer ensures that every new element passes the test phase at every stage 

of the development.          

After adding a new form the test should pass at this stage as is shown in Figure 

12.  
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Figure 12: Second Stage of TDD 

  

By completing each of the six stages of the TDD life cycle, the developer can 

recover that the implemented functionalities are all correct from a technical point 

of view.            

 In the following sections, the stages of application design and 

development will be presented. Since the required six test-stages of TDD need 

to be done for every new element of the application, this report abstains the 

possibility to demonstrate the test launches of every single element. Instead a 

detailed step-by-step guide for the applied TDD approach is attached to the CD. 

5.2 First Stage of Application Implementation 

 

As mentioned above, a windows application form was created and tested in the 

Visual Studio environment. Further, a connection string to a local SQL database 

(.sdf file) was created via the server explorer, which is one of the main tools of 

Visual Studio. This local DB (location C:\MSc_Project) consists of related tables 

whose design and relations have been previously drafted (see figure 13).  
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Figure 13: Database Table Relations 

 The basis for every DSS is the graphical representation of statistical 

processes which rely on the relations between DB tables. Hence, before 

starting the whole development process the developer should previously think 

about the system requirements and its core part around which complex 

graphical or statistical extension can be constructed for future needs.  

 In the next section, this report describes the main parameters which are 

implemented as relation tables into the system and from which the required 

analysis tools could be derived in order to create their graphical representation.  

5.3 Core Analysis Parameter of the DSS 

 

In order to support decision-makers in developing countermeasures for 

accumulated contract cancellations of their commercial agents, this report 
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presents some key parameters which are required to evaluate the efficiency of 

single agents and their impact on the total turnover. Since financial companies 

rely on their agents and are furthermore competing with other companies for 

sophisticated employees the understanding of agent’s decisions to leave the 

company is crucial to evaluate business parameters and derive effective 

countermeasures. For instance, observations of key parameter, such as region 

or duration of employment over a longer time period can provide valuable 

information since fluctuation patterns and accumulations of regional contract 

cancellations could be derived. Analysis of seasonal fluctuation patterns 

provides the possibility to forecast potential seasonal increase of contract 

cancellations which allows the decision makers to act on time in order to 

develop countermeasures. Employees who are working more than five years in 

the company and therefore gained expert knowledge in their specific selling 

area are of special interest to the company. In order to motivate them and to 

improve their working conditions the reasons for agent’s contract cancellation 

are crucial to derive countermeasures for improved working conditions. These 

improvements could be monetary or non-monetary since the preferences 

among individuals vary and therefore an in-depth analysis is required in order to 

develop widely accepted improvements.   

The following key parameters have been regarded as crucial for an in-depth 

contract cancellation analysis of commercial agents.   

Reason: This parameter is one of the core pillars for the analysis and is 

divided in 5 categories. These are fired, monetary, pressure, private and 

problems with company. These categories can be monitored over time and 

success rates of new bonus systems can be derived if the amount of cancelled 

contracts for this reason is declining after the new bonus system has been 

implemented.   

Incentives: Information about provided incentives for single agents is 

valuable. From this measure, the agent’s behaviour patterns can be derived. If, 

for example, the cancellation reason of the agent is a monetary one, but all 

incentives offered by the company are granted then either the reward system 

should be reviewed or the agent is just too “greedy”.   
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Region: From this parameter it can be derived whether there are 

accumulated contract cancellations in specific operating areas of the company. 

Furthermore information about population and business structures in specific 

areas could provide a valuable contribution to the overall analysis. The 

company can then design effective counter measures after having gained 

geographical insight of their business performance via the proxy of contract 

cancellations. 

Supervisor: This parameter allows examining single supervisors and the 

amount of staff’s contract cancellations. The individual leadership style of each 

supervisor can be partly derived from the amount of contract cancellations since 

a high cancellation rate among his subordinates indicates a potentially 

problematic leadership style. 

Job tenure: Experienced employees are a valuable resource for every 

company. After years of employment the expert knowledge of employees is 

growing and thereby they can be effective in providing value to the company. 

Because of that, the contract cancellation of experienced agents is crucial and 

was therefore regarded as a worthy analysis parameter.  

The above presented core analysis parameters were regarded as 

sufficient enough to implement them into a functional DSS. This first version of 

the DSS was presented to financial companies in order to improve the systems 

usability and user-friendliness and also to test these functionalities relying on 

the outcome of the survey and the received feedback.   

 

5.4 Second Stage of Application Implementation 

 

The above presented parameters have been transferred into tables and were 

linked together according to foreign key relationship standards via the Data 

Source Explorer. In order to present data from different tables in an application 

form the query of the tables is crucial and requires a certain amount of 

programming.  
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Language-Integrated Query (LINQ) is a set of features, embedded in 

Visual Studio which extends powerful query capabilities to the language syntax 

of C#. This feature is related to the SQL programming language but it is not only 

a DB language and hence is used for any binding operation within the Visual 

Studio environment.          

 LINQ introduces standard, easy-to-learn patterns for querying and 

updating data. The technology can be extended to support potentially any kind 

of data store. Furthermore, Visual Studio includes LINQ provider assemblies 

that enable the use of LINQ with .inter alia NET Framework and SQL Server 

Databases.           

 The written code for data querying is structured in methods such as 

From(), Where(), In(), Select(). These methods are simple commands which 

manage the queries between DB and its customised graphical representation. 

In Figure 14  a query which was used to bind the “person” form with the 

required data from table “Person” is shown.       

 This line of code (see Figure X.X) can be translated as followed: Take 

Data from table “person” which is stored on dssDatabaseDataSet.Person, 

select rows with PersonID and bind them to form “person” as a data-grid.  

 

 

Figure 14: Dataquery Code 

 

The written code for this basic programming operations is following a 

recommended scheme and can be found on the attached CD (Stellman and 
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Greene, 2010).           

 These queried data-tables can then be dragged from the Data Source 

Explorer and dropped on the application form in order to create a Data-grid view 

(see Figure 15).  

 

Figure 15: Datagrid implementation 

The created form can now be customised according to the requirements of the 

system by using the Tool Box explorer of Visual Studio. This Tool Box is the 

main element of Visual Studio for designing graphical interfaces (forms). Picture 

and text boxes and other elements such as charts and buttons can be dragged 

from this explorer and dropped on the working form without any code writing 

since the IDE generates the code automatically. The IDE is one of the main 

advantages of Visual Studio because this automation allows the developer to 

focus on the non-standard parts of the code which needs to be adjusted in order 

to meet the required goal.      

This graphical representation of the queried tables via Data-grid view is now the 

combination of the described partition of .NET Visual Objects and .NET 

Database Objects in section 2.          

 The further implementation of the developed application was based on 

the outcome of the survey, especially on its provided feedback for additional 

functionalities. The results that lead to the further implementation stages will 
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now be presented in the section for testing and evaluation as the process of 

testing and refining were closely related in a positive feedback loop. 
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6 Testing and Evaluation  
 

Relying on the advantages of the MSF methodology which combines milestone 

development and permanent feedback (see Section 3.2) the system was tested 

and evaluated for its usability and user friendliness based on the 

implementation of different target group’s preferences.    

6.1 Testing of User Friendliness, Functions and Usability  

 

As described in section 4.2, the distribution of preferences for further extensions 

was almost equal among the three groups. Therefore it was regarded to be 

useful to present an example of the implementation from each extension class, 

namely graphical, statistical and functional.  

6.1.1 Graphical Extensions 

 

The questionnaire pointed out that a preference for graphical extensions is the 

implementation of pie charts instead of bar charts. This is a very simple 

example of graphical extensions since the table queries which are required for 

the graphical representation are already written (see attached CD).  Different 

charts can be chosen via the Series Collection Editor and displayed on the form 

(see Figure 6).  
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Figure 16: Chart Type Change 

  

6.1.2 Statistical Extensions 

 

A request for a statistical extension was the creation of an additional parameter 

which contains information about agent’s visited workshops and in-house 

trainings.           

 To avoid frustration when agents are not selling over a long term period, 

it is important to provide them with the possibility to visit workshops and in-

house trainings in order to increase their overall skill-level. This information 

allows decision makers to evaluate the quality of their workshops and trainings 

if agents are not successful but nevertheless visited all the workshops. If the 

overall selling rate is still declining, then maybe the quality of the trainings 

should be examined.  

In order to implement this new parameter a new table (Trainings) was created 

and linked according to foreign key relationship standards to the existing system 
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(see Figure 13). Furthermore the table was implemented on the “Person” form 

among general information about the employees (see Figure 17).  

       

 

6.1.3 Functional Extensions  

 

The survey showed the need for additional functionality which was a clear 

feedback result among all three groups. This function provides the possibility to 

choose a time period in order to examine the number of contract cancellations 

in the particular period of interest. Furthermore, information about the amount of 

cancellations in every region was adopted in the same “StatInfo” form (see 

Firgure 18).           

 The challenging part of the implementation was again the programming 

part (see attached CD), which could be successfully managed with fundamental 

knowledge of C#.  

Figure 17: Graphical Implementation of New Parameter 
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Figure 18: Additional Functionality Impelemenatation 

 

6.2 Evaluation  

 

The combination of TDD and the MSF, which is a combination of waterfall and 

spiral model, proofed to be suitable approaches for the DSS development.  

 The clearly defined stages of MSF provided the possibility of step by step 

modification of the functionalities while relying on the feedback of the 

questionnaire. The feedback is crucial to test the usability and user friendliness 

of the presented application. By reiterating three times after each feedback 

round (once for each group) the MSF can ensure that all test groups are 

satisfied with the system since their preferences for further extensions have 

been adapted to it.    

TDD is the core part for testing the system’s reliability and functionality. 

The test launch for every new element of the application is tedious at the 

beginning. Nevertheless, in the long run, this methodology eases the whole 

development process due to its clear code structuring and in-depth testing of 

each element of the application. The presented artefact was completely 
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designed and implemented in the Visual Studio environment. This powerful 

software package is especially suited for DSS applications since it combines DB 

binding and GUI in one single software package. The amount of functions and 

variety of tools can be confusing at first sight. Nevertheless, after one gets 

familiar with the main functions and explorers the system provides the 

possibility of sophisticated software development in order to meet the required 

needs.    

The presented artefact consists of four forms to which information from a local 

SQL DB is bound via LINQ. This information is derived from key parameters to 

analyse agent’s contract cancellations. The artefact provides important 

functionalities but due to time constraints and a very narrow problem focus the 

tool should only be regarded as an effective prototype or a general example 

which can be adapted for different contexts. Therefore, the degree of complexity 

can be further increased if necessary. This paper focused on the main parts of 

the required analysis and is meant to be a necessary and practically relevant 

prototype guide to show how DSS could be designed in the Visual Studio 

environment.  

The usability and user friendliness of the presented application have passed 

three test stages and the system can be regarded as a suitable DSS. The 

application met all the aims and objectives which were set and derived from the 

outcome of the survey. The general requirements of a simple and user-friendly 

application have been met and could be confirmed after the third reiteration in 

the evaluation process. Especially non-experts were satisfied with the design, 

handling and functionalities of the application which was regarded to be the 

main goal in order to provide a sophisticated analysis tool that can be used by 

non-experts. Furthermore, the application can be scaled, but the evaluation 

underlines that all crucial functions have been implemented. The fulfilment of 

the requirements as a result of the user testing demonstrates the relevance of 

the tool as practitioners and industry experts as well as non-experts have been 

asked to provide their opinion. The next step would be to tailor the tool for 

specific company requirements and scale it in order to prepare the 

implementation within a company.   
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7 Conclusion  
 

Solutions of financial companies for analysing contract cancellations of 

commercial agents are either non-existent or do not meet a sufficient level of 

sophistication to carry out an in-depth examination of the required parameters. 

Especially the interaction between widely used spreadsheet-based DSS and 

SQL Server DB is problematic due to the time intensive data export from SQL to 

Excel. This is a major disadvantage since it is slow and new data input can be 

entered while the export is still running. As a consequence, the analysed data is 

not up-to-date.          

 In order to solve the described problem, a DSS was created by using a 

wide spread software suite (Visual Studio). The presented application unites 

benefits of Excel due to its relation of VB.Net and VBA and can also be 

attached to most available DB system that provide the possibility of creating a 

DSS which can be executed in one single file.  

In contrast to a simple Excel solution, a highly sophisticated GUI can be 

designed and linked to a local or web-based DB. This feature allows the to 

interact via a user-friendly interface. Therefore, especially non-IT experts, e.g. 

managers, prefer a graphical representation of information in addition to  its 

clear structure on the interface. In order for such a solution to be practically 

relevant and implementable in a real company, it needs to fulfil these criteria 

because this was one of the main reasons that explained the under-

development of DSS in financial companies.       

The applied methodology contributed effectively to the overall development 

process of the artefact, especially at its testing stage which included usability 

testing and testing for user-friendliness.  

The artefact was optimised through the conducted expert interviews and the 

survey. This ensured that the artefact was tested several times for its usability 

and user friendliness. Therefore, the final version of the artefact can be 

regarded as a robust basis for further extensions and the participating 
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companies were convinced to follow this approach in order to save costs and 

develop effective in-house solutions. 

The main limitations of the artefact are its lack of complexity and the locally 

based DB However, both limitations are only related to the limited scope of this 

report and can easily be compensated for in case a company wanted to 

implement the tool..Moreover, the presented artefact should be regarded as an 

effective prototype into which further extensions can be built in order to increase 

the complexity. The switch from a locally-based to a web-enabled DB is not 

complicated and requires only the change of the connection string. The local DB 

type was chosen to demonstrate the interaction between the DB and its 

structural representation via the GUI. The location of the DB itself makes no 

difference at all.  

 Judging the overall success of the tool, Visual Studio was exactly the 

right application to design and implement a user friendly and powerful DSS that 

can easily be adopted and adjusted to the companies needs. Furthermore, the 

development of such a tool is cheap compared to a third party solution and 

training sessions can easily be provided by the in-house expert. Therefore, this 

application is a first and important step to provide a robust and cheap solution 

for a previously underdeveloped problem solution process.     



 

  46 

 

 References 

 

(1) Albers, M.J., Still, B., 2010. Usability of Complex Information Systems: 

Evaluation of User Interaction. CRC Press. 

 

(2) Astels, D., 2003. Test-driven development: a practical guide. Prentice 

Hall PTR. 

 

(3) Beck, K., 2003. Test-Driven Development: By Example. Addison-

Wesley Professional. 

 

(4) Buehlmann, U.; Ragsdale, C.; Gfeller, B.; (2000): A spreadsheet-based 

decision support system for wood panel manufacturing, Decision 

Support Systems, vol. 29, Issue 3, pp. 207–227 

 

(5) Chin, J.P., Diehl, V.A., Norman, K.L., 1987. Development of an 

Instrument Measuring User Satisfaction of the Human-computer 

Interface. University of Maryland. 

 

(6) Czernicki, B., 2009. Next-Generation Business Intelligence Software 

With Silverlight 3. Apress. 

 

(7) Duffy, J., 2006. Professional .Net Framework 2.0. Wrox/Wiley Pub. 

 

(8) Hesse, R.; (2007): Electronic Spreadsheets: The Good, the Bad & the 

Ugly, Graziadio Business Report, Vol. 10, Issue 2 

 

(9) Kersten, G.E., Mikolajuk, Z., Yeh, A.G.O., 2000. Decision Support 

Systems for Sustainable Development: A Resource Book of Methods 

and Applications. Springer. 



 

  47 

 

 

(10) Kruck, S.; Maher, J.; Barkhi, R.; (2003): Framework for Cognitive Skill 

Acquisition and Spreadsheet Training, Journal of End User Computing, 

15, no. 1, pp. 20-38 

(11) Madeyski, L., 2010. Test-Driven Development. Springer. 

 

(12) Mallach,  E.;  (2000): Decision Support and Data Warehouse Systems 

 

(13) Marakas, G.; (1999): Decision Support Systems in the Twenty-First 

Century 

 

(14) Martin, R.C., 2003. Agile software development: principles, patterns, 

and practices. Prentice Hall. 

 

(15) Maxwell, J.A., 2005. Qualitative Research Design: An Interactive 

Approach. SAGE. 

 

(16) Neufville, R.D., Odoni, A.R., 2003. Airport systems: planning, design, 

and management. McGraw-Hill. 

 

(17) Panko, R.; (2006): Facing the Problem of Spreadsheet Errors, Decision 

Line, pp. 8-10 

 

(18) Pol, A.A., Ahuja, R.K., 2007. Developing Web-enabled Decision 

Support Systems: Using Access, VB.NET and ASP.NET. Dynamic 

Ideas. 

 

(19) Power, D.J., 2002. Decision Support Systems: Concepts and Resources 

for Managers. Greenwood Publishing Group. 

 



 

  48 

 

(20) Powers, M.K., 2004. Microsoft Solutions Framework (Msf): A Pocket 

Guide. Van Haren Publishing. 

 

(21) Ragsdale, C.; (1998): Should MBAs Know VBA? OR/MS Today – A 

Publication of Informs 

 

(22) Schuff, D., 2010. Decision Support: An Examination of the DSS 

Discipline. Springer. 

 

(23) Şeref, M.; Ahuja R.; Winston W.; (2007): Developing Spreadsheet-

Based Decision Support Systems Using Excel and VBA for Excel 

 

(24) Snell, M., Powers, L., 2010. Microsoft Visual Studio 2010 Unleashed. 

Pearson Education. 

 

(25) Stanciu, C; (2009): Solutions for the development ofDecision Dupport 

Systems, ANALE Seria Ştiinţe Economice, (Universitatea „Tibiscus” 

din Timişoara), Vol. XV, pp. 1582 – 6333 

 

(26) Stanciu, C; Nitchi, I.; (2011): Framework for Intelligent Decision   

Support Systems, Journal of Applied Computer Science & Mathematics, 

no. 10 

 

(27) Stellman, A., Greene, J., 2010. Head First C#. O’Reilly Media, Inc. 

 

(28) Sussaan W. Paallocssaayy, IInaa S. Maarkkhaam,; (2002):  Teaching 

Spreadsheet-Based Decision Support Systems with Visual Basic for 

Applications, Information Technology, Learning, and Performance 

Journal, Vol. 20, No. 1 

 

(29) Troelsen, A., 2007. Pro C# 2008 and the .NET 3.5 Platform. Springer. 



 

  49 

 

 

(30) Tullis, T., Albert, W., 2008. Measuring the User Experience: Collecting, 

Analyzing, and Presenting Usability Metrics. Morgan Kaufmann. 

 

(31) Turban, E.;  Aronson, J.; (1998): Decision Support Systems and 

Intelligent Systems 

 

(32) Ulin, P.R., Robinson, E.T., Tolley, E.E., 2005. Qualitative Methods In 

Public Health: A Field Guide For Applied Research. John Wiley & 

Sons. 

 

(33) Vu, J.; Frojd, N.; Therolf, C.; Janzen, D.; (2009): Evaluating Test-

Driven Development in an Industry-sponsored Capstone Project, New 

Generations - Sixth International Conference on Information 

Technology, Vol. 6 pp. 229 – 234 

 

(34) Wehrs, W.; (2000):  An Applied DSS Course Using Excel and VBA: IS 

and/or MS?  In The Proceedings of the Information Systems Education 

Conference 

 



 

  50 

 

APPENDIX A 

 

Gantt Chart 

 



 

  51 

 

APPENDIX B 

 

MSc Project Proposal Form 

AY11/12, Semester 2 

Student Number 1032416 

Student Name Andreas Schmunk 

Degree Course MSc Business Information Systems 

Supervisor 

Name 
Dr. Paul Sant 

Title of Project 
Demonstration of a cost efficient “Decision Support 

System (DSS)” using VBA- Analysis tools.  

Description of 

your artefact 

 Demonstration of cost efficient and easy to 
implement analysis tools, especially suitable 
for small and medium sized enterprises 

 Creation of a SQL Database 

 Implementation of an export tool for saving raw 
data as .xls 

 Creation of cost efficient VBA based analysis 
tools to support the decision making process.  

 The artefact allows companies to analyse and 
present raw data in an easy but still 
professional way 

What 

methodology 

(structured 

process) will 

you be following 

to realise your 

artefact? 

 

 By following the gained knowledge of the 
project management life cycle (initial phase 
etc.) and the relevant literature 

 Evaluating & testing through direct company 
presentation and impression 
 

How does your 

project relate to 

your degree 

course and build 

upon the 

 

 The core of my MSc studies is the 
understanding of Information Systems and 
their implementation. This includes data-
modelling & management and the 
management of IS  
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units/knowledge 

you have 

studied/acquired  

Resources 
 Microsoft Office (especially Excel & Access) 

 MySQL 

 Visual Basic for Applications (VBA) 

Have you 

completed & 

submitted your 

ethics form? 

Yes No 

 

Interim Report 

(Andreas Schmunk – 1032416) 

Demonstration of a cost efficient “Decision Support System (DSS)” using 

VBA- analysis tools 

The increasing use of IT and the availability of high quality data, enhance the 

possibilities of organisations for analysing data and using this analysis to support 

the decision making process. According to Mallach (2000), Marakas (1999) and 

Turban and Aronson (1998), a conventional Decision Support System (DSS) is a 

class within an Information System (IS). This class is an intelligent IS that uses 

data, models it, analyzes or processes it using specific approaches and supports 

the user in the decision making process via a graphical user interface (GUI) 

(Şeref et al. 2007). The managerial level requires support for solving decision 

problems, but the managers are often only interested in the final analysis. Due to 

time and interest limitations there is no requirement for understanding the 

mathematical models of those problems for the management. Decision makers 

want a decision analysis tool which is available as a piece of software in which 

they can change parameters and see different results for various scenarios (Şeref 

et al. 2007). Such a tool needs to be presented with a friendly GUI, a 

sophisticated backend and a user-optimised frontend which allows to be used by 

any user. Spreadsheets are a suitable and flexible option for developing such 

user-optimised DSS applications since they have many features which are 

relatively easy to learn and can be implemented for a wide range of problems 

(Wehrs, 2000). Research has shown that logical understanding of VBA increases 

after just six weeks of training on spreadsheets (Kruck et al. 2003). Four main 

advantages of employing VBA were identified by Cliff Ragsdale in his article for 
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the magazine OR/MS Today (Ragsdale, 1998). The four advantages including 

leverage, automatisation, extension and integration will be described in the 

following. Leverage describes the ability of employing a standardised 

programming approach which is suitable with the whole Microsoft Office suite. 

VBA provides the possibility to automate routine tasks that might otherwise be 

undertaken in a repetitive manner. The development of custom functions and 

procedures allows an extension of functionality beyond the standardised 

functions provided by Microsoft. Integrate refers to the ability to develop a 

custom application (such as a DSS), both including the model management 

capability and also data management or a custom interface, within the context of 

the Microsoft Office suite.  

Using a spreadsheet-based DSS also faces some difficulties. For employees and 

employers it is obvious that automated decision support systems increase 

efficiency and save time, but it is very difficult to measure the cost-benefit. 

Managers could set up small-scale, specialised VBA task teams which are then 

responsible for the implementation of VBA into the system. The created benefits 

are hard to measure from a monetary point of view, since we can only calculate 

the labour costs and not the time saving as a monetary value. Furthermore, 

employees in an organisation often share among themselves informal knowledge 

along with their own spreadsheet templates, but mainly because formal training 

on VBA is not offered in most businesses (Hesse 2007). Ray Panko, one of the 

leading researchers on spreadsheet-based DSS, has shown that one percent of 

formula cells in a spreadsheet have errors (Panko 2006). Many researchers are 

warning in their publications of the danger of erroneous spreadsheets. This is 

especially important because most companies have no error detecting process 

and no processes for developing and then updating spreadsheets (Hesse 2007). 

Furthermore, spreadsheets are hard to share and can normally only be used by 

one person at a time. Updating and providing users with the latest version of the 

analysis tool is another difficulty, due to the lack of web-publishing possibilities. 

Eventually, it is hard to retrace who is using the tool and in which way.  

Nevertheless spreadsheet-based DSS will play a crucial role in the digital 

economy in the years to come (Buehlmann et al. 2000). Especially for small and 

medium sized enterprises (SME), due to the widespread popularity of 

spreadsheets in business and managerial environments. The capability of such 

systems is enormous because of time-saving, availability, easy implementation 

and fast learning outcome which allows gaining deep knowledge of VBA in a 

relative short time. Small and medium sized enterprises account for the majority 

of the economy in almost every developed country, therefore the potential is 

enormous. Major corporations with a huge capital stock can afford external 
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advisors and a huge IT department which is responsible inter alia for the 

implementation of analysis tools. Nevertheless even in major corporations the 

need for a spreadsheet-based DSS is enormous, due to variety of departments and 

their different analysis needs which will demand a high level of involvement 

from the IT support staff. This high involvement cannot always be granted due to 

different core responsibilities of the IT employees and their inability to manage 

the workload.  

Due to the lack of literature in this special area I’ve decided to undertake my own 

research in the field in order to determine the usability of a spreadsheet-based 

DSS. The positive effects of implementing such a DSS in a SME will outweigh 

than the potential difficulties. Therefore, I want to describe in the following my 

ideas for a spreadsheet-based decision support system. 

Relying on a qualitative orientated survey which I carried out among experts in 

the sector of financial service providers, the results have shown that there is a 

need for an automated resignation analysis tool. For financial service providers 

the success of their commercial agents is crucial in order to generate profit. 

Therefore, they are very interested in the reasons for contract cancellation, 

especially if the terminated commercial agent was very successful. Companies 

need to know who is leaving and for what reasons. Was he/she a successful 

commercial agent? What was his/her job tenure? From such information 

countermeasures can be derived to keep the successful agents with long job 

tenure in the company. All of the interviewed experts pointed out that such 

information is extraordinarily useful and is collected by their companies. 

However, it was rather alarming that none of those polled have an automated tool 

for such tasks in their companies. They analyse the raw data by counting the 

resigned agents manually and listing the numbers in a spreadsheet. By the end of 

every month the analysed data is presented in form of a management summary to 

the managerial level. Therefore, I decided to create such an analysis tool, which 

can be evaluated and tested at a later stage by the interviewed persons as well as 

by other staff members of the companies.  

In the first step, I want to create a sample database of approximately fifty 

commercial agents using MySQL. This database will contain personal 

information, sales areas, sales volume and value, date of job beginning and job 

quitting in order to calculate the job tenure. Details, such as which product 

generated the sales value will be on the database as well. It is important at this 

point, that all the mentioned data will be created by myself and only the names of 

the financial products are real world examples. The privacy policy of the 

companies is the reason for choosing this approach, as the companies want to 
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keep their data secret for obvious reasons. Furthermore, an add-in is required 

which allows the export of raw data in .xls format, in order to analyse the dataset 

in Excel. 

In a second step, I want to create a spreadsheet-based DSS which allows the 

analysis of the above described key areas in order to create countermeasure if 

they are necessary. The analysis tool will copy the required columns and rows 

from the raw data in the working spreadsheet, which allows the search of needful 

information via mouse-click. The created tool will have a user friendly interface, 

with drop-down functions, i.e. for time period selection. Furthermore, I want to 

implement some automated filters with which commercial agents can be sorted 

by their sales volume or job tenure. These functions will be created as buttons on 

the interface to increase the user-friendliness. To counteract the lack of web-

publishing possibilities as described above, an e-Mail button will be integrated in 

the graphical interface. By activating the button an e-Mail-client such as 

Microsoft Outlook will open, with the current working file as attachment. 

Additional to the filename the current time and date will be added, in order to 

avoid file duplication.  

To make it even more convenient, I want to create in a third step an automated 

monthly management summary. This summary allows to compare datasets over a 

longer time period and detects fluctuations over the time. From such fluctuations 

it can be derived at which time it is necessary to increase advertisement of 

vacancies in order to compensate the expected resignations.  

The above described sections entail the outline of the process, the aim of the 

thesis and the current status. In the upcoming weeks the practical steps will be 

fully implemented and reconnected with the theoretical foundation in order to 

convey a convincing and well grounded research project that is based upon the 

needs of SMEs and can therefore fill an apparent gap in the literature by 

providing practical evidence. 
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APPENDIX C  

 

Semi-structured Interview guide 

 

The following interview is part of a research project of Bedfordshire University. I will 

ask you questions about regular work processes and appreciate honest answers. All the 

material will be anonymised and held confidential in accordance with the ethical 

research guidelines. You can contact me at any time for further inquiries under the 

following address: andreas.schmunk@beds.ac.uk 

The interview will last approximately 15 minutes.  

1. General information 

 How many employees are working in your company? 

 How many commercial agents do you employ? 

 As an approximation, how many percentages do commercial agents contribute to 

the overall turnover? 

 How many employees are working in the HR department? 

 How many experts working with spreadsheet-based decision support systems do 

you have? 

2. Status quo 

 Do you analyse the reasons for contract terminations? 

 If so, how do you conduct the analysis so far? 

 How often do you analyse these figures?  

 How sophisticated would you describe the analysis? 

o Only reasons for contract termination? 

o Other parameters, e.g. regions, supervisors, etc. 

3. Problems  

 Are there general problems you encounter when analysing the data? 

 Do you have problems while exporting the data, especially when thinking about 

scarce resources such as time constrains? 

 Are there any problems with Excel? 

 Are there any problems with VBA? 

 How often do you provide your employees or specialists with specific training 

measures? 
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4. Solutions  

 Thinking about the problems or constrains you encounter are there any ideas to 

develop solutions? 

 Did you already implement new measures after evaluating the problems or are 

you planning to change the processes in the near future? 

 

Interview A 

 

The following interview is part of a research project of Bedfordshire University. I will 

ask you questions about regular work processes and appreciate honest answers. All the 

material will be anonymised and held confidential in accordance with the ethical 

research guidelines. You can contact me at any time for further inquiries under the 

following address: andreas.schmunk@beds.ac.uk 

The interview will last approximately 15 minutes.  

1. General information 

 How many employees are working in your company? 

“Approximately 10.000 employees are working for us” 

 

 How many commercial agents do you employ? 

“The main part of our employees are commercial agents, in total numbers 

around 7.000” 

 

 As an approximation, how many percentages do commercial agents contribute to 

the overall turnover? 

“ Our commercial agents contribute more than 50 % to the total 

turnover” 

 

 How many employees are working in the HR department? 

“About 50 employees” 

 

 How many experts working with spreadsheet-based decision support systems do 

you have? 

 

“In our company are 5 employees responsible for spreadsheet-based 

systems” 

2. Status quo 

 Do you analyse the reasons for contract terminations? 
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“Yes” 

 

 If so, how do you conduct the analysis so far? 

“We export our datasets into Excel and analyse the eligible 

information there” 

 

 

 How often do you analyse these figures?  

“Every six months”  

 

 

 How sophisticated would you describe the analysis? 

 

o Only reasons for contract termination? 

“We analyse the reason and the date of termination” 

 

o Other parameters, e.g. regions, supervisors, etc. 

“No, we concentrate our analysis on the reason and the date of 

termination” 

 

 

3. Problems  

 Are there general problems you encounter when analysing the data? 

“No” 

 

 Do you have problems while exporting the data, especially when thinking about 

scarce resources such as time constrains? 

“Yes, the download from our SQL-Servers takes to long, about 8 hours” 

 

 Are there any problems with Excel? 

“Yes, especially with statistical functions” 

 

 Are there any problems with VBA? 

“the main problems, that only our specialist can work with macros and 

there are 5 of them” 

 

 How often do you provide your employees or specialists with specific training 

measures? 

“In average 2 times a year, but these trainings mainly provide knowledge 

about basic Excel functions” 

 

 



 

  59 

 

 

4. Solutions  

 Thinking about the problems or constrains you encounter are there any ideas to 

develop solutions? 

“We try to build a 2 men specialist team, which is rotating through the 

departments to support and to develop tools for day-to-day needs” 

 

 

 Did you already implement new measures after evaluating the problems or are 

you planning to change the processes in the near future? 

“As previously mentioned, we try to create a kind of quick response 

team” 

 

 

Interview B 

 

The following interview is part of a research project of Bedfordshire University. I will 

ask you questions about regular work processes and appreciate honest answers. All the 

material will be anonymised and held confidential in accordance with the ethical 

research guidelines. You can contact me at any time for further inquiries under the 

following address: andreas.schmunk@beds.ac.uk 

The interview will last approximately 15 minutes.  

1. General information 

 How many employees are working in your company? 

“We employ 13.000 people” 

 

 How many commercial agents do you employ? 

“In our direct-selling department operate about 8000 agents” 

 

 As an approximation, how many percentages do commercial agents contribute to 

the overall turnover? 

“I would say about 60-70%” 

 

 How many employees are working in the HR department? 

“Approximately 80 employees” 

 

 How many experts working with spreadsheet-based decision support systems do 

you have? 
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“We have about 10 VBA specialists in our company” 

 

2. Status quo 

 Do you analyse the reasons for contract terminations? 

“Yes, of course” 

 If so, how do you conduct the analysis so far? 

“We analyse the data in Excel and present the findings as ppt. 

presentation to the management” 

 

 How often do you analyse these figures?  

“Quarterly” 

 

 How sophisticated would you describe the analysis? 

 

o Only reasons for contract termination? 

“We try to conduct an in depth analysis, with as many parameters as 

possible. E.g. Time period, sales region, reason, bank etc.” 

 

o Other parameters, e.g. regions, supervisors, etc. 

 

3. Problems  

 Are there general problems you encounter when analysing the data? 

“Yes, while analysing huge data-sets, VBA tools would be helpful, therefore we 

try to implement a specialist support team” 

 

 Do you have problems while exporting the data, especially when thinking about 

scarce resources such as time constrains? 

“We are working with SQL-Server and by downloading huge data-sets the 

export can take up to 15 hours” 

 

 Are there any problems with Excel? 

“Yes, especially our employees outside the special team” 

 

 Are there any problems with VBA? 

“Yes, of course as mentioned before. Our regular workers are not able to write 

own macros” 

 

 How often do you provide your employees or specialists with specific training 

measures? 
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“In average 4 times a year, focused on the main Excel possibilities such as pivot 

tables” 

 

4. Solutions  

 Thinking about the problems or constrains you encounter are there any ideas to 

develop solutions? 

“We think about courses offered by our specialist” 

 

 Did you already implement new measures after evaluating the problems or are 

you planning to change the processes in the near future? 

“Yes, by offering special courses” 

 

 

Interview C 

 

The following interview is part of a research project of Bedfordshire University. I will 

ask you questions about regular work processes and appreciate honest answers. All the 

material will be anonymised and held confidential in accordance with the ethical 

research guidelines. You can contact me at any time for further inquiries under the 

following address: andreas.schmunk@beds.ac.uk 

The interview will last approximately 15 minutes.  

1. General information 

 How many employees are working in your company? 

“Approximately 8.000 in our association” 

 

 How many commercial agents do you employ? 

“In our regional association we employ 7000 agants” 

 

 As an approximation, how many percentages do commercial agents contribute to 

the overall turnover? 

“More than 80%” 

 

 How many employees are working in the HR department? 

“About 30 employees” 

 

 How many experts working with spreadsheet-based decision support systems do 

you have? 
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“We have only IT experts, an no specialists for basic application such as 

Excel. All of our employees are able to handle spreadsheet-based 

systems” 

 

2. Status quo 

 Do you analyse the reasons for contract terminations? 

“No, in our association the fluctuation of contract cancellations is 

insignificant and therefore we do not analyse them.” 

 

 If so, how do you conduct the analysis so far? 

 

 How often do you analyse these figures?  

 

 How sophisticated would you describe the analysis? 

 

o Only reasons for contract termination? 

o Other parameters, e.g. regions, supervisors, etc. 

 

3. Problems  

 Are there general problems you encounter when analysing the data? 

 

 Do you have problems while exporting the data, especially when thinking about 

scarce resources such as time constrains? 

 

 Are there any problems with Excel? 

 

 Are there any problems with VBA? 

 

 How often do you provide your employees or specialists with specific training 

measures? 

 

4. Solutions  

 Thinking about the problems or constrains you encounter are there any ideas to 

develop solutions? 

 

 Did you already implement new measures after evaluating the problems or are 

you planning to change the processes in the near future? 
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