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ABSTRACT 
 

 

This research focused on designing a software tool to improve master data quality in a supply 

chain context. The study researches if master data quality can be improved by implementing 

business rules based on four important data dimensions: accuracy, completeness, 

consistency, and timeliness (Sidi, et al., 2012). Within this research, the benefits of 

implementing such a software tool are described.  
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MANAGEMENT SUMMARY 
 

 

This study focuses on master data quality problems at a high-tech company. The goal of this 

study is analyze the master data quality problems and develop a software tool to improve the 

on these problems. This paper provides a complete solution design that considers all the 

requirements defined during the research.  

Problem description 

Master data specifies and describes central business activities and objects. Such objects are, 

for example, customer master data, product master data, and supplier master data. Master 

data encompasses all perspective of the business and is therefore used throughout the whole 

company i.e. by different departments, within different processes and IT systems. Poor 

master data quality therefore has an impact on the whole business and is therefore an 

important issue within a company. By interviewing different stakeholders within the 

company master data quality issues were defined. From these interviews, lack of knowledge, 

poor communication and lack of maintenance were determined to be the main problems 

concerning master data quality management. Thereafter, at the company, poor master data 

quality leads amongst other things to higher inventory levels and lower CLIP. These findings 

were summarized into the following problem definition: 

‘Poor master data quality leads to inefficient and incorrect decision making. Ultimately, it 

leads to higher inventory levels and on time deliveries which are lower than the standards 

set.’ 

The main research question was defined as follows:  

‘How can a software tool for master data quality management be designed to improve master 

data quality and ultimately improve CLIP and reduce inventory levels?’ 

Research approach 

The research started by gathering data and documenting the processes and checks already 

in place at the company. This was done by interviewing stakeholders from different 

departments and gathering documents of process info and flow diagrams of specific process 

related to master data management. In a semi-structured interview, the stakeholders were 

asked about master data management. From these interviews and documents, two data 

checks were identified namely: Item Master General and ErpLnMaintenance. Item Master 

General is the main process that sales uses to ensure up to date and accurate information. 

Item Master General therefore purely focuses on the accuracy of the parameters. This process 

is executed quarterly or when there has been a major change in the data. The goal of the 

process is to maintain and update the following parameters: 
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1. Economic Order Quantity (EOQ) 

2. Agreed Customer Order Decoupling Point (CODP) 

3. Price 

4. Delivery Time 

For Support & Maintenance the application ErpLnMaintenance is used as a tool to check if 

data meets business requirements. These business requirements are stated in the document 

related to the tool and is determined by the Engineering Manager. The application is a tool 

to be used for the Engineering Data. The engineering data consists of amongst others E-Bom, 

P-Bom, and Routing data. For all the data possible types of errors are identified and tested 

with the tool. The tool then returns all the values that are incorrect. Some of these values 

can be changed in the tool itself but most of them can only be changed in the ERP system, 

Infor LN 

The main conclusion from this analysis was that there are some checks in place to check data 

during the different processes at the company. However, these checks are mostly isolated 

into the processes of their associated department. Therefore, there is a gap and the tool that 

will be designed in this project cannot directly be compared to other tools already in place. In 

some matter it acts the same as previous mentioned tests but it will test a more complete 

collection of data variables as well as data quality tests that are relevant for multiple 

departments. The tests that are in place now are determined by possible errors identified by 

people within the same department. An overall protocol or governance system in regards to 

master data is not in place. Moreover, these checks and tests are focused on data that is found 

important by the managers or department that uses the data in their processes. The data is 

therefore checked in places that are determined by the department itself.  

After concluding that there is indeed a gap to be filled, the fundamentals for the software tool 

were determined. Within the tool, the data is checked on certain business rules. These 

business rules in turn are based on important data dimensions described in literature. 

Therefore important data dimensions were extracted from literature. A lot of literature was 

found in literature, but the most important dimensions are: accuracy, completeness, 

consistency, timeliness. By managing these data dimensions most of the problems associated 

with master data quality can be tackled.  

Based on the four data dimensions, business rules were then formed to be implemented into 

the tool to test the data. These business rules were formed by looking at the data from the 

company and logical connections that could be made between the variables to check their 

accuracy. Furthermore, the business rules were formed testing the data on empty and default 

values. The business rules were then implemented in the master data quality tool.  
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Lastly, the requirements for the tool were formulated. The main goal of the tool was to 

improve the master data quality. The tool needed to show the results the errors in the data 

on a dashboard. Users needed to be able to filter the errors to show only relevant errors. 

Lastly, a data dictionary needed to be added into the tool to make sure every user know the 

meaning of the variables. Looking at non-functional requirements, the tool needed to be well 

structured and easy to use.   

Results 

Looking at the requirements of the tool stated in Table 1, the master data quality tool was 

evaluated. As can be seen in Figure 14, a total of 28 267 potential errors are identified. The 

main goal and requirement of the tool was to identify errors and improve the master data 

quality. With almost thirty thousand potential errors, it can be said that the tool helps to 

improve the master data quality. Furthermore, the results are visible in a clear overview and 

relevant results for different users can be shown by clicking on the buttons next to the 

percentage column. In this way, the errors are not cluttered in one big sheet but can be seen 

separately to avoid confusion. The last functional requirement is implemented by adding a 

button to show the list of variables. These are stated in a separate sheet with the explanation 

of each variable. Furthermore, the tool is easy to use because essentially the user can access 

everything via the dashboard. By showing the errors separately and with the correct label, it 

is clear for the user what is wrong and therefore should be fixed. In conclusion, the master 

data quality tool designed for the case study at the company fulfills all the requirements.  

For the final step, the master data quality tool was validated. Because there are no tools in 

place at the moment, stakeholders were asked to look at a sample of the data and filter out 

errors. The performance of these manual checks were then compared to the performance of 

the tool.  

To validate the performance of the tool, a sample of the data is made and shared with 

stakeholders. The manual checks were conducted by the process specialist of the corporate 

supply chain team and resulted in the identification of 31 empty fields and 53 errors in the 

data sample. The same data was checked with the help of the tool and that resulted in 32 

empty fields and 165 errors identified. Almost all of the empty fields were identified and the 

difference in errors is 4%. The big difference between the two tests comes from the fact that 

zero values were not identified by the stakeholder. The data sample has 110 total zero values 

in the variables: Order Quantity Increment, Minimum Order Quantity, Fixed Order 

Quantity, and Economic Order Quantity. A zero value for one of these variables indicates 

that it is not filled because logically on default it should be 1. In conclusion, the tool recognizes 

68% more errors.  

Moreover, the number of errors recognized manually will get worse if you increase the size of 

the data. If people have infinite time then a manual check can still be effective but that is 

also the main issue of a manual check. It is very time consuming to manually check all the 

data and errors are easily missed because of that. Therefore, the biggest advantage of a 

master data quality tool is the amount of time saved. Checking the data sample manually 

took approximately thirty minutes, while testing the complete dataset takes the same time 

by using the master data quality tool.  
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Time reduction is also one of the main benefits of the tool identified by the stakeholders. 

Stakeholders are also of the opinion that the tool will solve the problem at this moment. By 

running the tool, they expect the master data quality to increase. The stakeholders are also 

convinced that the tool is easy to work with and very clear. They are convinced that the tool 

provided is a good first step in achieving good master data quality. However, for the future, 

other options should be investigated because the tool is not easily scalable.  

Conclusion 

As validated, the master data quality tool helps increasing the master data quality. 

Moreover, by implementing the tool, a lot of time is saved. Looking at the manual check 

during validation, checking a hundred rows took approximately thirty minutes. Manually 

checking the whole dataset will then take over two hundred and fifty hours. Depending on 

the speed of the computer, running the master data quality tool will run for half an hour to 

an hour. Thus, on an operational level, the tool will increase the quality of the master data. 

Looking further, with better master data quality, more accurate decisions and forecasts can 

be made based on the data. Which will lead to better planning and better performance, 

because it is less likely that a mistake has been made due to poor master data. Lastly, by 

creating awareness on master data quality, relations between internal departments in term 

of communication is likely to be better. In the current situation it was highlighted that 

changes at departments were often not communicated to other departments. By not 

communicating these changes, the quality of the data got worse because the old values would 

still be in the system. The master data quality tool can recognize these errors and encourage 

departments to communicate to make sure the master data fields are rightly filled.  

In conclusion, and focusing on the problem statement, the master data quality tool will help 

increase the quality of the master data. This will lead to efficient and better decision making. 

The case study focused only on variables relevant for inventory levels and CLIP, therefore 

these key performance indicators should get better due to better decisions made.    
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CHAPTER 1 
Introduction 

 

This is the master thesis report of Joost van Poorten, which was conducted at a high-tech 

company. The master thesis was conducted during the fall and winter of 2017 and 2018 at 

the corporate supply chain management team. The goal of the project was to improve the 

master data quality of the company. In the following sections, the problem definition is 

introduced as well as the research questions and the approach of this study. Finally, scientific 

background information is given and the structure of the report is discussed. Due to 

confidentiality, the company where this project was conducted is made anonymous and 

therefore no background information of the company is given. 

SECTION 1.1 

Problem solving cycle 

 

This project is based on a clear business problem, namely poor master data quality, therefore 

the problem solving cycle methodology of van Aken, Berends, and van de Bij (2012) is used 

in this project. The cycle starts with the analysis of the problem mess, from which a problem 

definition is formulated. The problem definition is based on an agreement between the 

principal of the project, the student and the university supervisors, and drives the whole 

project (van Aken, et al., 2012). 

 

Figure 1 Problem Solving Cycle (van Aken et al., 2012) 
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SECTION 1.2 

Intake and orientation 

 

The problem definition step started with an intake and orientation (van Aken, et al., 2012). 

During the intake an initial assignment and problem was introduced by the company 

corporate supply chain team, namely poor master data quality. Master data specifies and 

describes central business activities and objects. Such objects are, for example, customer 

master data, product master data, and supplier master data (Loshin, 2008). Missing data or 

incorrect data leads to a lack of data quality. I was asked to look at this problem and find a 

solution. The team that supported this project, the corporate supply chain team, is not part 

of the operating company specifically, but the team is tied to headquarters. The team also 

talked about potential causes and solutions to the problem. However, to avoid the trap of 

jumping at a solution too hastily, further orientation was needed to formulate the problem 

definition (van Aken, et al., 2012).  

The orientation step focuses on finding the problems regarding master data quality 

management because that was chosen to be the focus area of the project. This was decided by 

both the student and the company. During the orientation phase, I discussed the problem 

with stakeholders within the company. I selected these stakeholders such that I spoke with 

at least one employee from the departments purchasing, planning, supply chain, sales and 

account engineering. These employees either create some kind of master data during their 

processes or work with the master data created earlier. In order to ensure different 

perspectives on the problem, I interviewed employees working at different departments and 

with different functions. To ensure difference in functions, both managers of a department 

were selected as well as functions on the base level. For example, the head of planning was 

selected for an interview as well as an actual planner. Because the problem area was already 

determined, the questions in the interviews are more focused on data quality management 

and more specifically master data quality management.  

The interviews were already focused on data quality, therefore I used the semi-structured 

interview strategy. In semi-structured interviews, researchers use more specific questions to 

ensure that the interviewer covers the necessary areas and ask the questions in a similar 

way in all interviews (Blumberg, et al., 2011). However, in semi-structured interviews there 

is still room for the interviewee to follow his or her own thoughts during the interview. In 

this way, stakeholders can still show their own perspective on the research area. I 

documented the findings from the interviews in a cause and effect diagram, more specifically 

the Ishikawa diagram as can be seen in the next section.   
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SECTION 1.3 

Cause and effect 

 

To get a better understanding of the problem that the company faces, multiple meetings were 

planned with members of the corporate supply chain management team as well as several 

employees from different departments. These departments consist of purchasing, supply 

chain management, planning, and marketing. In Appendix I the different job descriptions of 

the interviewees are presented. Findings from these meetings are documented in an 

Ishikawa diagram shown in Figure 2 and Figure 3.  

 

Figure 2 Causes of poor data quality at the high-tech company 

Figure 2 shows the causes for poor data quality that were found during the interviews with 

employees. Effects of poor data quality will be discussed later in this section. The findings 

can be categorized into six main areas. Figure 2 shows the breakdown of these main areas. 

It shows the steps that ultimately lead to poor data quality. Starting at information systems, 

the company recently transitioned to a new information system. Naturally, employees need 

time and training to adapt to this new system. In the short term, this leads to problems as 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Poor data quality 

Information 

System 
Maintenance Communication 

Capacity Leadership Knowledge 

Interfaces change 

Less easy to get 

overview of all data 

Harder to review 

data 

Transition to new IS 

No changes to data in 
system 

No communication 

to other departments 

Old data parameter 

stays in system 

Incorrect or 

meaningfulness data in 
system 

Sales changes order 

agreements with 

suppliers / clients 

Not all data 

parameters 

known 

Non complete 
data inserted 

 

Default values inserted 
for missing data 

Incorrect or 

meaningfulness 

entries 
 

Poor 

communication 

 
No review on 

data 

Incorrect data 
not recognized 

 

Knowhow of 

parameters not 

present  

Incorrect data 

stays in system 

 
No collaboration 

between departments 

No consistency with 

how to work with data 

No clear vision/ 

strategy/policy 

Lack of support from 

corporate 

Data is not uniform 

Data related work 
subordinated 

Other tasks 
prioritized 

Insufficient 

capacity 

High workload 

Data not up to date 



4 
 

founded in the interviews with purchasing and planning. However, in the long term this 

should not be a big problem due to training.  

Not updating the data regularly is something that all departments mentioned as a problem. 

For instance, data is often not updated after the sales department changes an order 

agreement with a client or supplier. When a decision is made to sell less products to a client, 

this has impact on planning and purchasing. Less products should be produced and therefore 

less parts should be bought and stocked. If values are not correctly updated in the data, 

purchasing and planning still make decisions based on the old values. Ultimately, this leads 

to higher inventory levels due to inaccurate data.  

Bad communication is another problem that is mentioned by multiple departments. Often, 

departments are working in isolation and not communicating. Data fields are left empty or 

on default values because responsibilities are unknown. Meaning of parameters are not 

always known by everyone, which can also lead to missing values, default values or 

meaningless entries at data fields. This all leads to poor master data quality.  

Fourthly, capacity problems is something that the company is struggling with. Almost all 

interviewees mentioned it. Due to high workload there is less time spent on the ‘smaller’ 

problems. The impact of poor data quality is not always known due to the indirect effects. 

Therefore, problems are recognized but finding solutions is postponed due to capacity 

problems. Although it seems a big problem, capacity problems are considered out of scope due 

to the fact that it is highly depending on all different processes and projects in the company.  

Moreover, lack of clear policy and support is mentioned by purchasing and planning in the 

interviews. Master data management should be supported by general managers and a clear 

policy should be in place to have a uniform way of dealing with data.  

Lastly, an important area, mentioned by several interviewees, is knowledge of the data. Due 

to lack of knowledge about data fields, many definitions of data fields in the data are not 

known. It becomes harder to criticize or review the data when the meaning behind 

parameters is not known. Hence, there is no review system in place and therefore errors are 

not quickly recognized and stay in the system. Also consequences of these errors are often 

not known, therefore there is no real intention or pressure to solve the errors. For instance, 

planners assume the data they work with, is correct and make a planning for an order. 

However, if the data is in fact incorrect, the initial planning can already be incorrect and 

therefore appointments with clients cannot be met. In the following section, the effect of poor 

master data quality is investigated more.    

Not all of these causes will be in the scope of this research. Therefore, looking at how many 

times problems are mentioned in the interviews, the most important causes of poor data 

quality will be in the scope of this research (Appendix I). Looking at Figure 2, the main 

problem areas are: maintenance, communication and knowledge. For these causes, almost 

all of the sub causes are tackled in the case study except for ‘Sales changes order agreements 

with suppliers / clients’. This is a problem for sales and should be dealt within the sales 

department. Furthermore, the recognition of old data is partly tackled in the project. 

Recognizing old data is not always very clear and therefore not for all data fields it was 

possible to check the data on accuracy.  
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Apart from potential causes, potential effects were also discussed during the interviews. 

Figure 3 shows the potential effects found by talking to employees at the company. The two 

major effects that were identified and marked red in Figure 3 are: high inventory levels and 

lower Confirmed Line Item Performance (CLIP). CLIP is a metric for perfect order fulfillment 

and defines the delivery reliability. CLIP looks at the relation between the sum of the 

deliveries and excess deliveries compared to the sum of orders and actual backlog by item 

number. On the lines in Figure 3, the causes of these effects are explained. For instance, poor 

data quality leads to wrongly calculated demand forecasts. The actual demand can therefore 

be lower than calculated. However, purchasing will still use the forecasted demand for their 

orders and this will ultimately lead to more parts in stock than needed and therefore high 

inventory levels.  

All these effects ultimately lead to overall lower performance and higher costs. Hence, it is 

clear that poor data quality is a problem with serious consequences. A solution for improved 

data quality will have effect on all these four areas when all the master data is taken into 

account. However, to help scope the project, in consultation with the company we decided to 

only focus on variables that have an impact on inventory levels and CLIP. This was done to 

make sure the dataset would not be too big and the main effects would be tackled.  

 

Figure 3 Effects of poor data quality at the high-tech company 
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SECTION 1.4 

Problem statement 

 

Summarizing the main findings from the interviews a problem definition can be formulated. 

Lack of knowledge, poor communication and lack of maintenance are the main problems 

concerning master data quality management. Thereafter, at the high-tech company, poor 

master data quality leads to higher inventory levels and lower CLIP. These findings are 

summarized into the following problem definition: 

‘Poor master data quality leads to inefficient and incorrect decision making. Ultimately, it 

leads to higher inventory levels and on time deliveries which are lower than the standards 

set.’ 

By solving this problem, the overall decision making is expected to become more efficient and 

accurate.  

SECTION 1.5 

Research question 

 

In conclusion, a review step or clear process to check the overall data quality is missing. By 

implementing a review step and (re)design the master data quality management process, 

most of the problems can be tackled. This report will focus on the design of the software tool 

and on the content of the tool. Which will be business rules that test the data on several data 

dimensions. These business rules can be implemented in a master data tool to actively 

manage the data. To structure the research project, sub-research questions are presented in 

the following sections. 

 

As said earlier, an overall review tool is missing to assess master data quality. In this 

research, this gap is filled by a tool that supports companies monitoring their master data 

quality. The main focus will be the content of this tool and therefore the main question is as 

follows: 

 ‘How can a software tool for master data quality management be designed to improve master 

data quality and ultimately improve CLIP and reduce inventory levels?’ 
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SECTION 1.5.1 

Sub-research Question 1 

 

To effectively (re)design the master data quality management process, the as-is situation 

should be documented first. The as-is situation should be documented, validated and 

evaluated. Based on the evaluation, improvement steps can be identified and formulated.  

1) ‘What is the current situation of the master data quality management process at the 

company?’ 

SECTION 1.5.2 

Sub-Research Question 2 

 

Secondly, the business goals, stakeholders, processes impacted, and important data 

dimensions need to be formulated. Based on this information, an ideal situation can be 

formulated regarding the master data quality management process. Many of the decisions 

are dependent on input from the company executing the data quality improvement. However, 

important data dimensions should not entirely be based on company input. General 

important data dimensions can be defined by research. Therefore, the research question is as 

follows: 

2) ‘What are important data dimensions associated with master data quality in a supply 

chain environment?’ 

a) What are important data quality dimensions in literature? 

b) What are important data quality dimensions for the company, and why? 

SECTION 1.5.3 

Sub-Research Question 3 

 

Based on the goals and dimensions defined in the previous section, the current data needs to 

be assessed. The assessment of these data dimensions can be done by testing the data using 

business rules. These business rules are based on the data dimensions defined earlier, but 

are also company specific based on the data fields. 

3)  ‘What are important business rules to test master data quality?’ 

a) How can business rules be determined focusing on the important data dimensions? 

b) Define the business rules for the company. 

  



8 
 

SECTION 1.5.4 

Sub-Research Question 4 

 

In this research, it is chosen to develop a tool to support the process steps assessment and 

analysis. The tool should assess the current data on several data dimensions using several 

business rules and give an overall score for the master data quality. Based on this score, 

improvement steps can be designed and developed.  

4) ‘How can a tool be designed to improve the master data quality looking at improving 

on several data dimensions?’ 

a) What are the requirements for the tool? 

b) What is the solution design of the tool? 

c) How can the tool be implemented at the company? 

SECTION 1.6 

Project goals and deliverables 

 

In this section the main goals, approach and deliverables are discussed. First, the main goal 

of the project is stated. Afterwards, the approach, deliverables and resources needed per 

research question are elaborated and visualized in a diagram. The main goal for each 

research question are also stated. Lastly, at the end of the section, an overview of all the 

deliverables is given. At the top of each diagram these deliverables are mentioned. A 

distinction is made between a scientific deliverable and a deliverable for the company. In 

general, first a scientific deliverable was obtained, after which it was used to formulate the 

useful aspects for the company. The research steps are visualized in the diagram by grey 

blocks. The steps at the bottom are general research steps, the steps above are more focused 

on the company specifically. 

Labels at each research step represent the different sources of information needed for that 

specific step. Blue labels mean that articles form the earlier executed literature review of van 

Poorten (2018) can be used. Red labels indicate that some expert knowledge is required or 

can be used in combination with some other source. In this case, interviews with relevant 

people were held or ideas were presented to some people with specific knowledge on the 

subject to gather feedback. Moreover, some expert knowledge from outside sources were used. 

These outside sources were experts on master data management and were found by looking 

at the researcher’s personal and professional network. The yellow label refers to some kind 

of desk research is needed. This indicates that some extra information was needed, for 

example in literature or by using own knowledge or methods. This was done without the 

input or help from someone else. The green label indicates that general information of the 

company was used, this information was gathered by interviews or by reading company 

documents. Lastly, the grey label indicates that company related data is used. This data was 

retrieved from the ERP system that is used at the company.  
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The main goal of this research was to design a software tool to manage and check the quality 

of master data.  

SECTION 1.6.1 

Research Question 1 

 

In Figure 4 the approach for the first question is shown. The goal of this research question is 

to get an overview of the current situation at the company in regards to master data 

management. This overview was later used to formulate recommendations. Initially, the 

process was documented with the help of documents from the company. These documents 

consisted of process info and flow diagrams of specific processes related to master data 

management. Moreover, company stakeholders were interviewed to get a better view on the 

process. These interviews were held in a semi-structured approach. First the necessary 

documents and company info were gathered. Thereafter, the as-is processes within the 

company were documented and visualized.  

 

Figure 4 Approach Research Question 1 

SECTION 1.6.2 

Research Question 2 

 

In Figure 5 the approach for the second question is shown. The goal of this research question 

is to find important data dimensions that largely determine the quality and usefulness. These 

data dimensions determined the important steps and focus points for the master data 

management process. There are already many articles on data quality dimensions. Therefore, 

an overview of all the data dimensions was gathered from literature. Subsequently, 

important data dimensions were selected for both the general case as well as specifically for 

the company. To determine the important dimensions for the company, company info and 

data was needed. This helped in identifying important and useful data quality dimensions. 
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Moreover, interviews with stakeholders helped in getting feedback on the chosen data quality 

dimensions and were used to introduce some other data quality dimensions.  

 

Figure 5 Approach Research Question 2 

SECTION 1.6.3 

Research Question 3 

 

In Figure 6 the approach for the third research question is shown. The goal of this research 

question is to determine business rules to assess and maintain master data quality.  

The business rules were based on the data dimensions extracted from literature. Therefore 

literature was needed to determine the business rules. To determine specific business rules 

for the company, expert knowledge and additional desk research was used. Expert knowledge 

came from stakeholders that reviewed the business rules formed during desk research. Based 

on their review business rules were changed or added to the list. Finally, the business rules 

were translated into VBA code for implementation in the software tool. 
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Figure 6 Approach Research Question 3 

SECTION 1.6.4 

Research Question 4 

 

In Figure 7 the approach for the fourth research question is shown. The goal of this research 

question is to design a tool that will assess and analyze master data quality. Not much is 

documented in literature about requirements for a master data quality software tool, 

therefore additional knowledge and information was needed to execute this process step. 

There were meetings held with stakeholders to talk about functionalities of the tool. 

Furthermore, expert knowledge was sought by contacting Master Data experts in the field. 

These were contacted via my own network. The functionalities were combined with other 

general functionalities for the tool. Secondly, these functionalities and description were 

combined into a list of requirements for the Master Data assessment tool. Lastly, the choice 

was made to build the tool in house instead of using an existing software tool. 

 

Figure 7 Approach Research Question 4 
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SECTION 1.6.5 

Main deliverables 

 

The main deliverables for science are as follows: 

 Requirements for software tool master data quality management 

The main deliverables for the company are as follows: 

 Business rules based on master data quality dimensions 

 Requirements for a software tool to manage master data 

 Master data quality tool 

SECTION 1.7 

Scientific background 

Master data specifies and describes central business activities and objects. Such objects are, 

for example, customer master data, product master data, and supplier master data (Loshin, 

2008). Master data encompasses all perspective of the business and is therefore used 

throughout the whole company i.e. by different departments, within different processes and 

IT systems (Ofner, et al., 2013). Master data should therefore be unambiguously defined and 

maintained carefully. Master data management (MDM) addresses this aspect. MDM 

encompasses all activities for creating, modifying, or deleting master data (Smith & McKeen, 

2008).These activities aim at providing high master data quality (i.e. completeness, accuracy, 

timeliness, structure) since it is used in several processes throughout the business. Other 

research takes a product perspective on data management. Companies should thereby treat 

data the same way as manufacturing companies treat their products (Wang, et al., 1998).  

Often data quality is referred to the ability to satisfy the requirements for its intended use 

in a specific situation. This concept is described as “fitness for use” (Tayi & Ballou, 1998). 

However, ways to define data quality on a more specific level exist. Many researchers define 

certain data quality dimensions (i.e. completeness, accuracy, reliability, relevance, 

timeliness). Ballou and Pazer (1985) defined four dimensions of data quality: accuracy, 

completeness, consistency, and timeliness. These dimension directly focus on the data itself, 

Wang and Strong (1996) analyzed the dimensions of data quality from the user perspective. 

They defined four categories of data quality: intrinsic, contextual, representational, and 

accessibility. Other research takes a product perspective on data management. Wang et al 

(1998) follow the approach to treat data as a product and base it on four principles: 

understand users’ data needs, manage data as the product of a well-defined production 

process, manage data as a product that has a lifecycle, and appoint a data product manager 

to manage the data processes and the resulting product. To effectively assess and analyze 

data quality, the data dimensions should be known. 
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As stated earlier, master data is used within multiple processes and IT systems throughout 

the company. Therefore, poor data quality can have severe impact on the business. Examples 

of types of impact include customer dissatisfaction, increased operational cost, less effective 

decision-making, and a reduced ability to make and execute strategy (Redman, 1998). In 

general, poor data quality impacts are distinguished into operational impacts, typical 

impacts, and strategic impacts. Operational impacts encompasses lower customer 

satisfaction, increased operational costs, and lowered employee satisfaction. Poorer decision-

making, difficulty to implement data warehouses, difficulty to reengineer, and increased 

organizational mistrust are types of typical impacts. Types of strategic impacts are: difficulty 

to set strategy, difficulty to execute strategy, issues of data ownership, ability to align 

organizations, diversion of management attention. Thus, poor data quality has an impact on 

the entire organization and therefore is an important issue that needs to be solved. 

Throughout literature there have been several categorizations of data quality dimensions. 

Batini (2009) states the six most important classifications of quality are provided by Wand 

and Wang (1996); Wang and Strong (1996); Redman (1996); Jarke et al. (1995); Bovee et al. 

(2001); and Naumann (2002). In literature, the classifications of Wand & Wang, Wang & 

Strong, and Bovee are mostly used and cited. Wand and Wang (1996) categorizes data 

dimensions by completeness, unambiguousness, meaningfulness, and correctness. Wang and 

Strong (1996) split data quality dimension into the following categories: intrinsic, contextual, 

representational, and accessibility. Intrinsic DQ includes accuracy, objectivity, believability 

and reputation. Wang and Strong (1996) state that contextual DQ must be considered within 

the context of the task at hand. Examples of dimensions that are important are relevancy, 

timeliness, completeness, and appropriate amount of data. Representational data quality 

dimensions are related to the format of the data and meaning of the data (Wang and Strong, 

1996). Data quality dimensions associated with representational data quality are amongst 

others: interpretability, ease of understanding, representational consistency, and concise 

representation. Lastly, accessibility is recognized as an important last data quality category. 

Bovee et al (2002) distinguish four categories namely integrity, accessibility, interpretability, 

and relevance. Integrity is related to accuracy, completeness, consistency, and existence. 

Accessibility and interpretability are almost self-explanatory and focus on how accessible the 

information is and how easy it is to understand the information. Relevance is about the 

usefulness of the data. Timeliness is an important dimension in this category.  

Moreover, the literature review of van Poorten (2018) shows that many data quality 

dimensions are specified in literature. For instance, Sidi et al (2012) list 40 different data 

dimensions and recognize timeliness, currency, accuracy, completeness, consistency, and 

accessibility as the most important ones. Throughout the majority of the literature on data 

quality dimensions there are four dimensions that are seen as the most important. Accuracy, 

completeness, consistency, timeliness. Next to these four, accessibility is named as another 

important aspect of data quality. Lastly, relevancy is important in terms of looking at KPI’s. 

The data should actually tell something about the measured KPI’s, otherwise the data is not 

efficiently usable. From the business perspective an aspect of the consistency dimensions is 

added. When multiple data warehouses and data systems are used within the company it is 

possible that similar data is entered and stored in different places. This can be costly for the 
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company because the same work is done several times. Therefore the following description is 

added to the data dimension consistency: 

“A measure of the equivalence of information used in various data stores, applications, and 

systems, and the processes for making data equivalent.” (Sidi et al, 2012) 

 

SECTION 1.7.1 

Relevance 

Data quality management is a well-researched topic in the last couple of years. High data 

quality is found to be very important for business to work efficiently and effectively as 

discussed in the previous section. Many methods, metrics and theorems are described in 

literature about MDM and data quality assessment. However, while methods are available, 

it is hard to implement solutions at companies. For instance, business want one solution for 

the problem and not multiple systems that will assess different dimensions of data quality. 

This research will help to fill this gap by setting up requirements for a software tool to assess 

multiple data quality dimensions as well as the design of a software tool. The major part of 

these requirements consist of business rules that will test will be used to assess the master 

data quality. These business rules are based on several data dimensions and are tweaked 

based on the data available at the company. These business rules can then be implemented 

in a software tool to actually test the master data quality. Moreover, responsibility rules and 

organizational structure can also be included into the system. Furthermore, many articles 

focus on a specific element of data quality management. This research will try to combine 

most of the important perspectives of these research studies into a complete data 

management solution.  

This will also be practically relevant due to the more practical goal of the research. The goal 

is to deliver multiple business rules for testing master data quality that can be implemented 

in a tool. These business rules can be used at the company and implemented in a tool to 

actively assess master data quality. Because these business rules will be generic they will be 

easy to implement but effective when implemented.   
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SECTION 1.8 

Structure 

 

In this section the structure for the remaining part of the report is discussed. In Chapter 2 

the current situation at the company is described. Master data quality checks currently in 

place at the company are discussed as well as why the problem statement is not tackled by 

these tests. Chapter 3 describes the different data dimensions that are mentioned in the 

literature. IT is also discusses why these data dimensions are also important for the case 

study. In Chapter 4 the different business rules associated with these data dimensions are 

introduced. Chapter 5 describes the solution design of the master data quality tool. 

Subsequently, the results and validation of the tool are discussed in Chapter 6. Finally, 

Chapter 7 contains of the conclusion and discussion. The limitations and future research are 

also discussed in this chapter. 
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CHAPTER 2 
As-is situation 

 

In this chapter the current processes and methods at the company focusing on master data 

are presented. This as-is representation of the company can later be used to formulate the 

improvement. It can also occur that certain tests and business rules resulting from this 

research are already in place and can therefore be included in the overall list of business 

rules.  To get an accurate overview of the tests and processes in place, the supply chain 

management team was asked to point out the several tests already in place. This team has 

knowledge of all the different departments (sales, logistics, engineering, and account 

engineering). They know what data is used at the different departments and know if there 

are tests in place due to close relationships with people at those departments. However, 

people from those departments were also contacted separately to make sure nothing was 

missed. After talking to these employees, it turned out there are two tests in place. One of 

these tests is allocated to the sales department and the other test is used at the engineering 

process. These tests are described in more detail below.  

By talking to the employees, it also turned out that master data is not clearly defined within 

the company. Each department works on the relevant data separately from each other but 

there is no main definition or overview of the master data within the company.  

SECTION 2.1 

Sales 

 

To describe the methods and processes of sales, a process specialist of sales was contacted. In 

an open interview with the sales process specialist, I identified the methods and processes 

focusing on managing data. This results in the identification of two main methods that 

analyze data quality within the working field of sales. The main process that sales uses to 

ensure up to date and accurate information is called Item Master General. Item Master 

General therefore purely focuses on the accuracy of the parameters. This process is executed 

quarterly or when there has been a major change in the data. The goal of the process is to 

maintain and update the following parameters: 

5. Economic Order Quantity (EOQ) 

6. Agreed Customer Order Decoupling Point (CODP) 

7. Price 

8. Delivery Time 

Figure 8 shows the shortened representation of the Item Master General process.  
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Figure 8 Item Master General Process 

Starting point of the process is either the quarterly trigger or a major change in a customer 

plan. Subsequently, calculated Infor LN data is downloaded for items with an Item-Sales 

relation. The values in this data set are compared to the agreement parameters defined in 

the agreement file between the company and customers. If necessary, data fields and values 

are updated accordingly and uploaded to Infor LN. After the parameters are updated and 

uploaded the EOQ needs to be updated at “EOQ sales Roll-Up”. The new EOQ is calculated 

with the use of the EOQ calculator. To update the EOQ for subassembly and purchased items 

the BOM of the End-Products is downloaded from Infor LN. The output in Excel is used as 

input for the EOQ calculator. After calculation the new EOQ will be uploaded into Infor LN. 

Thereafter, people from Purchasing and Planning are contacted simultaneously about the 

recent update to the system. The newly calculated EOQ value serves as input to update 

parameters associated with Planning. The new data will be stored in a temporarily table. 

This data is then compared to the current values in Infor LN. A planner compares the values 

and is able to overwrite suggested values from the calculation if necessary. When not 

overwritten the suggested value will be uploaded to the ERP system. Ultimately, the 

following parameters will be updated: 

 EOQ 

 CODP 

 Order Interval 

 Minimum Order Quantity 

 Order Quantity Increments 

Simultaneously, Purchasing sets the Minimum Order Quantity (MOQ) based on the newly 

calculated EOQ. Only the MOQ for drawing parts will be set based on the EOQ. For catalogue 

parts always the MOQ will always be set to the smallest package quantity. Purchasing also 

updates the order interval value in the system. Lastly, Finance updates the cost prices and 

the Senior Finance Analyst is informed that Item Master General is completed.  

Furthermore, the sales department implemented a small check procedure on the open order 

book. This check is implemented by sales employees themselves and based on their 

experience with common problems and mistakes in the data. Appendix III shows the table 

with the several checks.  

(Quarterly) review 
item master

Check Agreement 
per Item

EOQ sales Roll-Up Upload EOQ
Maintain Order 

Interval Purchasing

Maintain Master 
Data Planning

Item Master 
Control Purchasing

Update Cost Price
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SECTION 2.2 

Engineering 

 

For Support & Maintenance the application ErpLnMaintenance is used as a tool to check if 

data meets business requirements. These business requirements are stated in the document 

related to the tool and is determined by the Engineering Manager. The application is a tool 

to be used for the Engineering Data. The engineering data consists of amongst others E-Bom, 

P-Bom, and Routing data. For all the data possible types of errors are identified and tested 

with the tool. The tool then returns all the values that are incorrect. Some of these values 

can be changed in the tool itself but most of them can only be changed in the ERP system of 

The company, Infor LN. Figure 9 shows the dashboard that is shown when you open the tool.  

 

Figure 9 Main menu ErpLnMaintenance Tool 

Each of the buttons can be pushed to execute a check and will turn either red or green when 

the data is tested. Red indicates that there are fields with errors and green indicates that all 

the data in that category is correct. Depending on the errors, either an upload file can be 

created, for importing in Infor LN, or a report file can be created, for submitting to the 

responsible person. For each category possible errors are identified by the Engineering 

Manager and implemented in the tool. These errors focus on the completeness and 

accurateness of the data. Certain fields need to be filled in every case and other fields need 

to be written in a certain format. The tool tests the data on these requirements and returns 

the erroneous values.  
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There is no protocol in place in terms of when these checks need to be executed. The tool is 

owned and executed by the engineer manager. In an interview with the engineer manager, 

he mentioned that he tries to check the data on a weekly basis. However, this is not triggered 

by any alerts or is not pre-planned. Even if the engineer manager will execute this test on a 

daily basis the overall problem is not solved because it only covers a specific category of data 

in the overall process. Therefore a said protocol should not only be used for engineering but 

should be used throughout the whole company.  

Statistics on the amount of data or the percentage of errors found is not available. The tool 

is ran just before the data items go into the system. Therefore, the amount of data varies a 

lot because sometimes a lot of new data is entered but on other days it can be less. Because 

the amount of data varies, the amount of errors that are found vary a lot too. None of these 

performance indicators are stored in the tool or somewhere else. The effectiveness of the tool 

can therefore not be determined at this point.   

SECTION 2.3 

Conclusion 

 

There are some checks and tests in place to check data during the different processes at the 

company. However, these checks are mostly isolated into the processes of their associated 

department. Therefore, the tool that will be designed in this project cannot directly be 

compared to other tools already in place. In some matter it will act the same as previous 

mentioned tests but it will test a more complete collection of data variables as well as data 

quality tests that are relevant for multiple departments. The tests that are in place now are 

determined by possible errors identified by people within the same department. An overall 

protocol or governance system in regards to master data is not in place.  

Moreover, these checks and tests are focused on data that is found important by the managers 

or department that uses the data in their processes. The data is therefore checked in places 

that are determined by the department itself.  
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CHAPTER 3 
Data dimensions 

 

There are some checks and tests in place to check data during the different processes at the 

company. However, these checks are mostly isolated into the processes of their associated 

department. Moreover, the requirements of these checks are determined by possible errors 

identified by people within the same department. An overall protocol or governance system 

in regards to master data is not in place. From literature the following data dimensions were 

found to be most important: accuracy, completeness, consistency and timeliness. In the 

following sections these data dimensions are described as well as why they can be effective 

to solve the data quality problems at the company.  

SECTION 3.1 

Accuracy 

 

Accuracy is stated as “the extent which data is correct, reliable and certified” (Sidi et al, 

2012). Thus, the data in the databases should represent real-world values. Obviously, looking 

at the selected data of the company, this is a very important data dimension. Many of the 

values in the databases are used to forecast, plan, and to calculate important values like 

order quantities. If these calculations are done using incorrect data, incorrect values are 

calculated and ultimately costs can be higher or revenue is lost. Looking at the specific values 

in the data it is hard to predict if certain values are representing real-world values. To 

completely know this for sure, data from contracts and appointments should be known and 

implemented to check this. However, sometimes data values are not filled in or left blank. 

This was already visible when going through some order lines in the ERP-system of the 

company. This was also confirmed by some of the employees that I had spoken earlier. In this 

case default values are entered into the system and with those values forecasts and decisions 

can be made. This is also applicable to the situation at the company considering Master Data. 

Due to the fact that the data is not regularly checked or updated, the question arises if the 

available data is still the right data. Therefore, it would be good to have checks in place to 

test the data on accuracy.  
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SECTION 3.2 

Completeness 

 

Completeness is stated as “the degree to which values are present in a data collection” (Sidi 

et al, 2012). Similarly to accuracy, completeness is equally important for the usage of the 

data. To accurately and effectively make use of the data all possible values should be 

included. The degree of completeness can easily be identified by checking for missing values 

or identifying blank data fields. Looking at the data provided by the company it shows that 

there are indeed data fields that are left empty or have a default value entered which is a 

sign that the right data is not entered into the system.  

SECTION 3.3 

Consistency 

 

Consistency is stated as “the extent to which data is presented in the same format and 

compatible with previous data” (Sidi et al, 2012). Furthermore, an additional definition is 

added as mentioned previously: “A measure of the equivalence of information used in various 

data stores, applications, and systems, and the processes for making data equivalent.”  

Consistency is not a top priority issue but it makes master data management a lot easier and 

more efficient. Having the same format ensures that no additional work is needed to combine 

the data and review it. It is also makes it easier to use the data throughout the company 

because everyone is familiar with the same format. Secondly, having the same data in several 

systems can result in doing the same work twice. Similar data can simultaneously be entered 

into different systems while it would be more efficient to enter data at one place and 

distribute it automatically to other systems.  

SECTION 3.4 

Timeliness 

 

Timeliness is stated as “the extent to which age of the data is appropriated for the task at 

hand” (Sidi et al, 2012). The age of the data can be compared to how long ago it was recorded. 

Based on the age, data values can be evaluated on their accuracy and importance. For 

instance, when values are based on contracts and these contracts are evaluated and changed 

regularly but the data values in the data set are quite old, these data values can be flagged 

for evaluation to check if they are still accurate.  
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CHAPTER 4 
Business rules on master data 

 

To test the master data on the data dimensions described in the previous sections, business 

rules have to be determined. In the following section these rules are stated and explained. 

The business rules will be grouped by the different data dimensions as well as logically 

grouped in terms of the specific data that it will be used on. Before rules can be stated, 

information has to be gathered on what data will be in scope to be tested.  

SECTION 4.1 

Data Collection 

 

The data that is analyzed is directly extracted from Infor LN, the ERP system in use at the 

company. In total eight reports were extracted from the ERP system and used for the tool. 

These reports consisted of sales data, warehouse data, purchasing data, production data, 

stock data, and data used by planners. From these reports the important variables were 

extracted and combined within the tool. Variables are selected if they have influence on either 

inventory levels or CLIP. First, from all the variables of the different reports, a provisional 

list of important variables was made by me. This list of variables was based on formulas and 

literature from the area of supply chain management. For instance, formulas and parameters 

for calculating inventory levels and delivery reliability were considered. Lastly, important 

variables like item numbers, item type were added to provide context to the data rows. This 

list of variables was then shared with the head of corporate supply chain management and 

process specialist. They checked, approved and added variables to complete the total list of 

variables to be checked in the tool. This results in a total of 46 different variables and a total 

of 52.901 unique rows of data. The complete list of the data variables and their description 

can be found in Appendix IV. 

SECTION 4.2 

Accuracy 

 

As stated earlier, it is difficult to test if data fields indeed represent the correct data. Obvious 

outliers can easily been detected, but values that seem normal can ultimately be incorrect. 

However, some of the master data fields can be tested by using historical data. Such as 

Agreed Lead Time, this is a value predetermined between the company and business 

partners. This predetermined value can then be tested by actually looking at lead times. If 

the actual data differs a lot from the predetermined value then this can be a sign that the 

initial data is incorrect. Moreover, data variables like MOQ / EOQ / FOQ can be compared 
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and thereby be checked of accuracy. Below some of the rules associated with accuracy are 

stated, for the full list of rules see Appendix VI:  

 

SECTION 4.3 

Completeness 

 

The data dimension, completeness, is one of the easiest to check and implement. It simply 

checks if data fields are filled or not filled. For some data fields this is more relevant than to 

others. Therefore this data quality check will only be implemented for certain variables in 

the data.  

Below the basic rule associated with completeness is stated: 

  

  

Validation of Full COLT 

Description  

Logic If 

If historic data about Lead Time does not match with the full cumulative order lead time 

Then 

Full COLT is not valid 

Else 

None 

Empty data fields 

Description  

Logic If 

The data field is empty 

Then 

The data field is not valid and should be filled 

Else 

None 
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SECTION 4.4 

Consistency 

 

Consistency is tested by looking at the different variables and determining the right format 

associated with that specific variable. In the case study, the data dimension consistency, is 

mainly implemented by filtering on item number and filtering out default values. The data 

should be entered in a certain format, when data fields are not filled they get a default value 

and are thereby entered in the wrong format. Item numbers also should be between 4000000 

and 8000000. All other item numbers are not in the right format and are therefore filtered 

out. 

SECTION 4.5 

Timeliness 

 

Timeliness is one of the hardest dimensions to effectively check. For many values it is not 

stored when the data has been entered into the system. Therefore, it is hard to say if values 

are out dated or not. However, to make sure the data that is checked is relevant, the data is 

filtered on certain criteria. For instance, as can be seen below, the item numbers with zero 

demand in the coming six and twelve months are filtered out. The item numbers with zero 

demand can then be checked to see if the item is still sold or outdated. When outdated, the 

data for this item can be updated or deleted to make sure the database is clean and data is 

up-to-date. 

  

Filter on item numbers 

Description  

Logic If 

The item number is below 4000000 or over 8000000 

Then 

The data of that item number is filtered out 

Else 

None 

Zero demand 

Description  

Logic If 

The demand in the coming six or twelve months is zero 

Then 

The data fields are not relevant at this moment and filtered out 

Else 

None 
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CHAPTER 5 
Solution design 

 

This chapter will discuss the requirements for the master data quality tool. The solution 

design will also be discussed, more specifically the design of the master data quality tool. The 

context statement are stated as well as, business resource model, process model, and work 

analysis refinement model. Finally, the master data quality tool is described. 

SECTION 5.1 

Requirements 

 

In interviews with the corporate supply chain team and process specialists the requirements 

for the tool are discussed. These requirements consist of functional as well as non-functional 

requirements. All requirements were discussed with the same group of people and stated 

below in Table 1.  

Table 1 Requirements 

  Functional requirements 

1 The tool will help to improve the master data quality 

2 The tool will show a dashboard with all data quality errors that must be corrected 

3 The tool will show relevant results for different users  

4 The tool will show responsibilities such that data errors can easily be assigned and 

fixed by an user 

5 The tool will have an overview of all variables, the meaning of these variables and the 

responsibilities 

Non-Functional requirements 

6 The tool must be well structured and easy to use 

7 The list of errors must be well structured and understandable for the end users 

8 End users need to be able to see errors that are only relevant for them 

9 It should be clear what is needed to fix the errors listed 

 

In combination with the tool a user manual will be developed to ensure every user can use 

and understand the working of the tool. The tool will be developed using Excel VBA to and 

no connection will be made with any of the systems used by the company. Therefore, errors 

should manually be evaluated and fixed within the system by the users.  
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SECTION 5.2 

Design 

 

The data quality problems that were previously identified and described are discussed in the 

section below. These problems will be explained more and the solution within the master 

data quality tool will be described.  

In the interviews with the stakeholders several causes for poor master data quality were 

identified. The most important causes were poor communication, poor maintenance and poor 

knowledge. These causes can be split into smaller reasons: the users do not communicate 

between apartments; users enter incorrect/incomplete data; users change data fields but do 

not communicate these changes properly; users do not know responsibilities for data fields 

which prevents effective communication; users do not have proper knowledge of consequences 

of changes at other department. These reasons result in usage of wrong data which results 

in problems further into the business processes. Correcting and changing these errors 

ultimately costs time and money.  

The lack of knowledge on responsibilities were validated by checking if the different 

stakeholders could identify the responsibilities on data fields related and used by their 

department. Some responsibilities were easily identified but for other variables in the data 

responsibilities were not known. Moreover, some of the variables were not used by the linked 

department and they did not know if or where these were used otherwise.  

Knowing the above stated reasons and further examination of the cause-and-effect tree it can 

be concluded that most of the errors are caused by missing data and wrong data. Therefore 

the emphasis of the solutions in the master data quality tool will focus on fixing these two 

reasons. The solution design has to improve the issues shown in Table 2 to increase the 

master data quality. Ultimately, by fixing these issues, the time that is needed to check the 

data will be decreased and thereby unnecessary costs. 

Table 2 Framework of data improvements 

Accuracy Completeness Consistency Timeliness 

Wrong entries Empty data fields Improve 

communication 

Communication 

after changes 

Controllability  State 

responsibilities 

 

Data dictionary    
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SECTION 5.2.1 

Wrong entries 

 

The accuracy of the data fields is an important factor within the master data quality 

problems. Wrong data is used within other systems and calculations for other processes. The 

tool will test the relationships between the columns in the master data. These relationships 

will be stated as rules for the master data quality tool. These rules will test the data and see 

if data fields could be wrong. At this stage of master data quality improvement not all possible 

errors can be identified because data entries that seem to be correct can still be incorrect 

according to contracts or other appointments. For instance, when the agreed lead time of an 

order is 30 days in the dataset, it cannot be checked if that is the right amount of days stated 

in the contract. It can also occur that the contract is changed at that these 30 days are not 

accurate anymore. However, the data from these contracts are not digitalized in such a way 

that they can be added into the system to actively check on these type of errors. At a later 

stage tests can be implemented that are connected to contracts or other records to change the 

complete data on errors. 

 SECTION 5.2.2 

Controllability 

 

Controllability is also an identified as an important reason for the master data quality 

problems. At this stage, there is a tool or process in place that checks the data regularly. The 

development and implementation of a master data quality tool will help fix this problem. The 

data will be checked for errors and follow-up steps will be given to change the data. The tool 

will also save time in comparison with other tests. Users only have to load the data into the 

tool, subsequently the tool will run tests on the background and give results based on these 

tests.  

SECTION 5.2.3 

Data dictionary 

 

To increase knowledge, a data dictionary will be implemented within the tool. The 

implementation of this data dictionary has multiple reasons. In the first place, knowledge 

about the variables will be improved. Consequently, errors will easier be detected when it is 

known what the variables actually stand for. Moreover, communication will be improved. 

When everybody knows the meaning and connections of the different data variables, 

connections are easier identified and communication will be more effective and efficient. 
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SECTION 5.2.4 

Empty data fields 

 

By identifying empty data fields and showing the results in the tool, the completeness of the 

data set can be monitored. Also by highlighting the importance of a complete data set the 

amount of initial data fields that are left empty can be decreased. 

SECTION 5.2.5 

Communication and responsibilities 

 

In addition to the data dictionary, stating the different responsibilities is also a way to 

increase the communication. By stating the responsibilities it is known who to contact if 

problems arise. In this way communication will be more effective and efficient. The meaning 

of the different data fields and cohesion of the data set will thereby also increase. 

Subsequently, keeping data up-to-date will also be improved when the different interests are 

known and communication is made easier.  

SECTION 5.3 

Master Data Quality Tool Solution Design 

 

In the following sections the design the master data quality tool is stated. A context statement 

is designed to describe the actors and users of the tool. Furthermore, a business resource 

model is made. Lastly, a process model and a work analysis refinement model (WARM) is 

described. By combining the models, the design of the master data quality tool is described.  
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SECTION 5.3.1 

Context statement 

 

In the context statement below, the different users and the actors of the master data quality 

tool are stated. The context statement can be seen in Figure 10. 

 

Figure 10 Context statement model 

The master data quality tool will be ran by one stakeholder. He/she will gather the data, run 

the tool and evaluate the results. After evaluation, the results will be shared with the 

stakeholders that need to improve the data based on the errors found by the tool. The data 

that is in the tool will solely come from the ERP-system Infor LN.  
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  SECTION 5.3.2 

Business resource model 

 

Figure 11 shows the business resource model of the master data quality tool. The resource 

model shows the different actors and assets that are used with the tool.  

 

Figure 11 Business resource model 
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SECTION 5.3.3 

Process model 

 

Figure 12 shows the process steps when using the tool. First the relevant data needs to be 

gathered from the ERP-system or other databases. These reports are then loaded into the 

master data quality tool by the MDM expert. Within the tool, the data is checked on several 

business rules. The results of these tests are shown on the dashboard of the tool. The MDM 

expert reviews these results and communicates these errors with stakeholders. The 

stakeholders then need to correct these errors within the ERP-system or database. 

 

Figure 12 Process model 
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SECTION 5.3.4 

Work Analysis Refinement Model 

 

The WARM activity diagram shows all the steps that are taken by the MDM expert and the 

tool. The WARM activity diagram can be seen in Figure 13. Stereotypes are added to each of 

the steps. Rectangles indicate manual steps, diamonds indicate immediate steps, and 

triangles indicate tool steps. 

 

Figure 13 Work Analysis Refinement Model 
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SECTION 5.4 

Master Data Quality Tool Design 

 

The goal of the master data quality tool is to run data quality tests on the master data and 

show a list of the errors found. The tool can be derived into three different steps. The first 

step is to gather the data, filter the data and combine the data. The second step is to run the 

different rules on the data. The final step is to show the errors in a list and on the dashboard. 

All of the underlying code is written in Visual Basic for Applications (VBA). 

SECTION 5.4.1 

Data preparation 

 

As mentioned above, the first step consists of gathering, filtering and combining the data. To 

gather the data, the different files need to be extracted from the ERP-system. This step needs 

to be done manually by the person that will run the tool. The different data reports need to 

be saved on the computer and later loaded into the tool. When all data reports are extracted 

and saved, the tool can be run. The initiation of the tool will be done by one singular button 

that will start the process. In the first steps the tool will ask the user to load the files one by 

one. This step could be done automatically but because it is unknown where the different 

data reports will be saved and to make sure that different persons can also run the tool it is 

chosen to make this step manual.  

Immediately after loading the data report, the data is filtered automatically. Not all data 

fields are relevant at this stage, therefore the relevant data fields are filtered out and stored. 

Furthermore, items with zero demand in the upcoming 6 or 12 months are filtered out due to 

the relevancy of these items at that time. This is also done to decrease the amount of rows 

that need to be checked, which has result on the total run time of the tool. After filtering out 

the irrelevant data fields, the data of the different report are combined into one sheet. The 

data is combined on basis of the item numbers.  

SECTION 5.4.2 

Data check 

 

After the data preparation is finished, the data is checked on several data rules. These rules 

are stated in Appendix VI. All the rules are run automatically and the errors are stored in 

different error sheets. The rules are based on relations between the different data fields as 

well as rules on completeness and consistency.  
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SECTION 5.4.3 

Representation of results 

 

Lastly, the results of the data checks are represented on the dashboard. A list is shown of the 

different errors that were identified and how many times these errors were found. There are 

several buttons on the dashboard that are used to show the different kind of errors in detail. 

With these errors the responsible stakeholders are stated such that the list of errors can be 

copied and shared with the responsible stakeholder. In this way, the stakeholders get to see 

only errors that are relevant for them.  
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CHAPTER 6 
Results and Validation 

 

This chapter discusses the results and validation of the master data quality tool. First the 

results are presented and discusses. Subsequently, the master data quality tool is validated 

by comparing the results with a manual check performed by a stakeholder.  

SECTION 6.1 

Results 

 

In this section, the master data quality tool is presented as well as the results that were 

found at the company by using it. Figure 14 shows the dashboard of the tool, the type of errors 

are presented as well as the amount of occurrences. The percentage column shows the 

amount of errors in terms of the total amount of rows or data fields that were checked.  

 

Figure 14 Results master data quality tool 

Looking at the requirements of the tool stated in Table 1, the master data quality tool can be 

evaluated. As can be seen in Figure 14, a total of 28 267 potential errors are identified. The 

main goal and requirement of the tool was to identify errors and improve the master data 

quality. With almost thirty thousand potential errors, it can be said that the tool helps to 

improve the master data quality. Furthermore, the results are visible in a clear overview and 

relevant results for different users can be shown by clicking on the buttons next to the 

percentage column. In this way, the errors are not cluttered in one big sheet but can be seen 

separately to avoid confusion. The last functional requirement is implemented by adding a 

button to show the list of variables. These are stated in a separate sheet with the explanation 

of each variable. The list of variables can also be seen in Appendix IV. Furthermore, the tool 

is easy to use because essentially the user can access everything via the dashboard. By 

showing the errors separately and with the correct label, it is clear for the user what is wrong 

Type of Error #Errors Percentage
Amount of Items with >50% HR Delta 637 25%

Amount of Items with >20% HR Delta 1095 43%

Amount of Items with <-20% HR Delta 692 27%

Amount of Items with <-50% HR Delta 375 15%

Amount of wrong dates 37 0%

Amount of wrong Planned Delivery Dates 2731 8%

Amount of Orders below Minimum Order Quantity 1694 7%

Amount of Orders not in right increments 1232 5%

Amount of orders where actual time is longer than Full COLT 793 37%

Amount of orders not ordered in right increments 4 0%

Amount of orders not fully delivered 169 7%

Amount of orders delivered too late 169 7%

Amount of empty cells 3333 23%

Amount of zero values in dataset 931 93%

Amount of zero values in dataset 14375 100%

Master Data Quality Check

Check Master Data Show Over 20%

Show Under -20%

Show Over 50%

Show Under -50%

Show Wrong Dates

Show Planned

Show Below

Show Increments

Show Wrong Time

Show Wh Orders

Show Non Full

Show Late Orders

Show Empty

Show Zero

Show Zero WhwmdShow List of Variables
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and therefore should be fixed. In conclusion, the master data quality tool designed for the 

case study at the company fulfills all the requirements stated in Table 1.  

SECTION 6.2 

Validation 

 

For the final step, the master data quality tool has to be validated. The following chapter will 

validate the tool by comparing it with the current method of checking for master data quality. 

Because there are no tools in place at the moment, stakeholders are asked to look at a sample 

of the data and filter out errors. The performance of these manual checks are then compared 

to the performance of the tool. Furthermore, the stakeholders involved in the project are 

asked to validate the tool by providing their feedback.  

To validate the performance of the tool, a sample of the data is made and shared with 

stakeholders. They are then asked to look for errors in the data sample. Finally, the 

performance of these manual tests are then compared to the performance of the master data 

quality tool. To define the sample size the following formula of Yamane (1967) is used: 

𝑛 =
𝑁

1 + 𝑁(𝑒)2 

Where n is the sample size, N is the population size, and e is the level of precision. Because 

precision levels of 3%, 5%, and 7% yield a sample size that is too large, a precision level of 

10% is chosen. This, because stakeholders are checking the sample size manually. When the 

sample size is too big, this will result in less response due to the time that is needed to check 

the data. A precision level of 10%, and population size of 14415 will result in a sample size of 

99 which is reasonable to check manually.  

The manual checks were conducted by the process specialist of the corporate supply chain 

team and resulted in the identification of 31 empty fields and 53 errors in the data sample. 

The same data was checked with the help of the tool and that resulted in 32 empty fields and 

165 errors identified. Almost all of the empty fields were identified and the difference in 

errors is 42%. The big difference between the two tests comes from the fact that zero values 

were not identified by the stakeholder. The data sample has 110 total zero values in the 

variables: Order Quantity Increment, Minimum Order Quantity, Fixed Order Quantity, and 

Economic Order Quantity. A zero value for one of these variables indicates that it is not filled 

because logically on default it should be 1. In conclusion, the tool recognizes 68% more errors.  

Moreover, the number of errors recognized manually will get worse if you increase the size of 

the data. If people have infinite time then a manual check can still be effective but that is 

also the main issue of a manual check. It is very time consuming to manually check all the 

data and errors are easily missed because of that. Therefore, the biggest advantage of a 

master data quality tool is the amount of time saved. Checking the data sample manually 

took approximately thirty minutes, while testing the complete dataset takes the same time 

by using the master data quality tool.  
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Time reduction is also one of the main benefits of the tool identified by the stakeholders. 

Stakeholders are also of the opinion that the tool will solve the problem at this moment. By 

running the tool, they expect the master data quality to increase. The stakeholders are also 

convinced that the tool is easy to work with and very clear. They are convinced that the tool 

provided is a good first step in achieving good master data quality. However, for the future, 

other options should be investigated because the tool is not easily scalable.  
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CHAPTER 7 
Conclusion and discussion 

 

The different research questions are discussed and answered as well as the main research 

question in the previous chapters. These research questions were focused on the following 

main research question:  

‘How can a software tool for master data quality management be designed to improve master 

data quality and ultimately improve CLIP and reduce inventory levels?’ 

The following sections describes the conclusion of the study performed at the company. 

Recommendations for the company are stated as well as future research in the field of master 

data quality testing.  

SECTION 7.1 

Conclusions 

 

As validated in Chapter 6, the master data quality tool helps increasing the master data 

quality. Moreover, by implementing the tool, a lot of time is saved. Looking at the manual 

check during validation, checking a hundred rows took approximately thirty minutes. 

Manually checking the whole dataset will then take over two hundred and fifty hours. 

Depending on the speed of the computer, running the master data quality tool will run for 

half an hour to an hour. More errors are also recognized by using the tool as earlier discussed. 

Thus, on an operational level, the tool will increase the quality of the master data. Looking 

further, with better master data quality, more accurate decisions and forecasts can be made 

based on the data. Which will lead to better planning and better performance, because it is 

less likely that a mistake has been made due to poor master data. Lastly, by creating 

awareness on master data quality, relations between internal departments in term of 

communication is likely to be better. In the current situation it was highlighted that changes 

at departments were often not communicated to other departments. By not communicating 

these changes, the quality of the data got worse because the old values would still be in the 

system. The master data quality tool can recognize these errors and encourage departments 

to communicate to make sure the master data fields are rightly filled.  

In conclusion, and focusing on the problem statement, the master data quality tool will help 

increase the quality of the master data. This will lead to efficient and better decision making. 

The case study focused only on variables relevant for inventory levels and CLIP, therefore 

these key performance indicators should get better due to better decisions made.   
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SECTION 7.2 

Theoretical contribution 

 

The contribution to literature of this research consists of the requirements of a master data 

quality tool and the data rules that check the data on errors. The requirements of the tool 

are closely linked to the model of Sidi et al.’s (2012) model. The rules are designed such that 

the data is tested on the different data dimensions. Value is added to literature by combining 

the theoretical data dimensions into a more practical tool that can be used in practice. This 

research describes the different steps of making such a tool.  

SECTION 7.3 

Limitations 

 

The research conducted at the company has the following limitations: 

 Only data fields are checked that are relevant for inventory levels and CLIP. To 

ensure the complete master data of the company is checked on quality, the process 

needs to be done again to make sure that the right data checks are performed. 

 The tool is specifically made to check the provided data reports in a specific order. If 

other data needs to be included major changes need to be made to the VBA code. 

Expansion of the tool is thereby not easy and will also have a negative effect on the 

response time. 

 Data corrections cannot be done within the tool. These need to be made in the ERP-

system manually. 

 Not all data rows are tested in this tool due to decisions to decrease the run time of 

the tool. If a tool is made or found that runs faster these rows can be added and 

checked. 
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SECTION 7.4 

Recommendations 

 

In the following section, recommendations are made in regards to the master data quality 

tool and further issues regarding master data. The usefulness of the tool will be increased 

when more important data fields are included. However, this will be more difficult when more 

is included and execution time will increase rapidly. Therefore the following 

recommendations are made: 

 Because the data is quite static, the tool should be ran once a week at the beginning. 

At later stages the tool can be ran once a month if most of the early errors are 

addressed and solved 

 If expansion is wanted, it is better to find a tool that can be implemented in the 

systems of the company as well as combine the master data at one structured and 

clear place. The current tool can be used as a prototype and reference for requirements 

for such a tool. 

 To expand the tool, a total scope of the master data of the company should be 

identified. This can be done by following the same steps as done in this research. 

 One expert stakeholder should execute and manage the tool. 

 Ultimately, the master data quality analysis should cover all master data of the 

company. The total overview of master data at the company should therefore be 

determined, where after data checks can be formed. 

SECTION 7.5 

Future research 

 

The following topics could be interesting for future research: 

 The implementation of a central master data database to ensure consistency and 

create a clear and structured interface and master data management tool.  

 More research is needed to ensure accuracy of master data. Apart from the obvious 

outliers and errors, all data fields should be able to be tested for accuracy. 
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APPENDIX I 
In the table below it is visible what different departments in the company indicated as 

problems regarding (master) data management.  
 

Information 

System 

Maintenance Communication Capacity Leadership Knowledge 

Sales X 
 

X X 
  

Planning 
 

X X X X X 

Purchasing X 
 

X X 
  

Supply 

Chain 

 
X 

   
X 

Accountant 
 

X X 
  

X 

Corporate 
 

X X 
  

X 
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APPENDIX II 
Below the interview is shown that is used in the meetings to investigate the as-is situation. 

The interviews were held in a semi-structured way, so during the meeting new questions or 

different perspectives on the problem arose. The following questions were prepared and asked 

during the interview: 

1. Do you work with (master) data during your normal tasks? 

 

2. Do you ever check this data on its accuracy? 

 

3. Are there checks or tests in place that can be used to test the data quality? 

 

4. What requirements would such a test have in your opinion? 

 

5. For what data would it be useful to check the quality? 

 

6. What errors do you expect to find in that data? 

 

If there are tests in place: 

7. How often do you run the test? 

 

8. What data is checked in the test? 

 

9. What checks are done within the test? 

 

10. What is done with the results of the test? 
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APPENDIX III 
 

Data quality checks that sales implemented for their data 
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APPENDIX IV 
 

List of data variables used in tool 
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APPENDIX V 
Data sample for validation 
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APPENDIX VI 
 

In this Appendix the user manual for the master data quality tool is given. The user 

manual is structured with the use of a process model. Every section covers a process step 

and describes the necessary actions to be taken during that step. 

 

Gather data 

Before even starting the tool, relevant data needs to be gathered from the ERP-system. 

Within the ERP-system, several reports need to be extracted which will subsequently be 

loaded into the tool. Table 3 shows all the relevant reports that should be extracted with 

the right format.  

Table 3 Relevant reports and their format 

 
Format 

Tmp .xlsx 

Cprpd .csv 

Tcibd .csv 

Tdisa .xlsx 

Tdsls .xlsb 

Whwmd .csv 

Production .xlsx 

Stock .xlsx 

 

These files can be stored anywhere, it is however recommended to store them in a map on 

the dashboard because they need to be easy to access.  
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Check data 

From this step onwards the master data quality tool will be used. After opening the tool, the 

user navigates to the ‘Dashboard’ sheet to start the master data quality check. To start the 

check, the big button ‘Check Master Data’ needs to be pressed, as can be seen in Figure 15.  

 

Figure 15 Dashboard Master Data quality tool 

The tool then asks the user to upload the different reports one by one, as seen in Figure 16.  

 

Figure 16 Loading screen of reports into tool 

These reports are automatically filtered and stored in a sheet in the tool. After all reports 

are loaded in the different quality checks are automatically started. Depending on the 

speed of the computer the tool will run for thirty minutes to an hour. When all the checks 

are executed, the performance of the master data is visible on the ‘Dashboard’ sheet. The 

amount of errors on the different checks are described. By clicking the buttons to the right 

of the performance indicators the data rows with errors are visible in more detail. A list of 

all variables can be accessed by clicking the ‘Show List of Variables’ button. 

Type of Error #Errors Percentage
Amount of Items with >50% HR Delta 637 25%

Amount of Items with >20% HR Delta 1095 43%

Amount of Items with <-20% HR Delta 692 27%

Amount of Items with <-50% HR Delta 375 15%

Amount of wrong dates 37 0%

Amount of wrong Planned Delivery Dates 2731 8%

Amount of Orders below Minimum Order Quantity 1694 7%

Amount of Orders not in right increments 1232 5%

Amount of orders where actual time is longer than Full COLT 793 37%

Amount of orders not ordered in right increments 4 0%

Amount of orders not fully delivered 169 7%

Amount of orders delivered too late 169 7%

Amount of empty cells 3333 23%

Amount of zero values in dataset 931 93%

Amount of zero values in dataset 14375 100%

Master Data Quality Check

Check Master Data Show Over 20%

Show Under -20%

Show Over 50%

Show Under -50%

Show Wrong Dates

Show Planned

Show Below

Show Increments

Show Wrong Time

Show Wh Orders

Show Non Full

Show Late Orders

Show Empty

Show Zero

Show Zero WhwmdShow List of Variables
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Communicate errors 

By clicking one of the buttons next to the percentage column, all errors of that type are 

visible. For instance, by clicking ‘Show Planned’, the rows with errors will be visible like in 

Figure 17. These rows can then be copied into another workbook and send to stakeholders 

that can fix these errors in the ERP-system.  

 

 

Figure 17 Example of visible error rows 
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List of business rules 

 

 

 

Zero demand 

Description  

Logic If 

The demand in the coming six or twelve months is zero 

Then 

The data fields are not relevant at this moment and filtered out 

Else 

None 

Planned delivery date should be equal to standard delivery date 

Description  

Logic If 

The planned delivery date is not equal to standard delivery date 

Then 

Planned delivery date is not valid 

Else 

None 

Planned delivery date should be equal to requested delivery date 

Description  

Logic If 

The planned delivery date is not equal to requested delivery date 

Then 

Planned delivery date is not valid 

Else 

None 

Amount ordered should be equal or higher than minimum order quantity 

Description  

Logic If 

The amount ordered is bigger than MOQ 

Then 

MOQ is not valid 

Else 

None 

Amount ordered should be equal or multiples of the order quantity increment 

Description  

Logic If 

The amount ordered is not equal or multiples of order quantity increment 

Then 

Order quantity increment is not valid 

Else 

None 
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Minimum order quantity should be equal or bigger than order quantity increment 

Description  

Logic If 

MOQ is lower than order quantity increment 

Then 

MOQ is not valid 

Else 

None 

Validation of Full COLT 

Description  

Logic If 

If historic data about Lead Time does not match with the full cumulative order lead time 

Then 

Full COLT is not valid 

Else 

None 

Amount of items delivered should be equal to ordered items 

Description  

Logic If 

Amount of items delivered is not equal to ordered items 

Then 

Order number should be checked for completion 

Else 

None 

Confirmed completion date should be equal to actual completion date 

Description  

Logic If 

Confirmed completion date is not equal to actual completion date 

Then 

Confirmed completion date is not valid 

Else 

None 

The difference between predicted production time and actual production time 

Description  

Logic If 

The percentage difference between the predicted production time and actual production 

time exceeds 20%, 50% or is lower than -20% or -50% 

Then 

Predicted production time is not valid 

Else 

None 
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Empty data fields 

Description  

Logic If 

The data field is empty 

Then 

The data field is not valid and should be filled 

Else 

None 

Filter on item numbers 

Description  

Logic If 

The item number is below 4000000 or over 8000000 

Then 

The data of that item number is filtered out 

Else 

None 

Default zero values 

Description  

Logic If 

Value of data field is zero 

Then 

Value of variable is not valid because it is the default value 

Else 

None 


