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Executive Summary
This report was created to showcase the principles of data modelling and analysis. The research in this report draws attention to the fact that many spreadsheets contain mistakes that can be easily avoided by following a set of principles created by The Institute of Chartered Accountants in England and Wales (ICAEW, 2018). Further research has also highlighted the importance of data analytics and different types of analytics such as descriptive, predictive and prescriptive analytics. Moreover, the stages of spreadsheet modelling were listed according to Mather (1999) and Evans (2015). Four stages were listed for Mather (1999) and six staged were listed for Evans (2015). The conclusion was drawn that both modelling stages are similar, but the Evans (2015) model was more in-depth than Mather (1999). Within this part of the report, several steps of creating spreadsheets for Dragon Trading 2018 and Ffarm Fach-o-Boepth were recorded, including formulas, functions and charts that were used. Another finding of this report were categories of data which were nominal, ordinal, interval and ratio. Similarly, the importance of the data visualisation was explained as a vital device to communicate a point to its audience, and lastly, the value of a spreadsheet was described as a tool that allows businesses to perform many tasks such as forecasting, invoicing, payroll in a quick and efficient manner. 

Introduction
Within this report, several aspects of creating and analysing a Microsoft Excel spreadsheet will be discussed. Key points will include theory ideas regarding modelling a spreadsheet, data analytics, stages of modelling, data visualisation and the value of a spreadsheet to businesses. All key aspects of this report will be linked to given scenarios, that were created in advance, therefore can be used as a support to demonstrate the process of making the spreadsheets. Dragon Trading 2018 and Ffarm Fach-o-Boepth are the spreadsheets in question. 

Theory Ideas
Richard Mattessich was the innovator of spreadsheets in the 1960s (Mattessich, 1964). Nowadays, Microsoft Excel files are used by almost every company in the business environment. However, many users are not appropriately trained to use them accurately. It is typical for many spreadsheets to contain costly mistakes such as wrong use of formulas or incorrect models (ICAEW, 2018). In the result of that, several theories have been created to safeguard a reliable and error-free spreadsheet making. Subjects discussed in this report include spreadsheet models (Edwards & Finley, 1997), data analytics (Evans, 2015) and stages of modelling (Mother, 1999; Evans, 2015). 

Spreadsheet Models
John Edwards and Paul Finlay (1997), stated in their book that the main components of every spreadsheet consist of three main models; data, logic and presentation models. They, in return, make a spreadsheet model which is a program created to perform calculations. Each time the new data is being inputted; the calculations are automatically updated. A data can be number values, labels and formulas. A logic model is a function, and the presentation model refers to a chart or graph. 
In relation to Dragon Trading 2018 spreadsheet, the data were provided, such as order quantities or unit prices. Secondly, the analysis of the spreadsheet was undertaken using different formulas, for example, to establish a percentage of sales or return status. Lastly, a visual presentation was performed to allow more straightforward understanding of the spreadsheet in the form of a chart. In contrast with the Dragon Trading 2018 spreadsheet, the Fferm Fach-o-Bopeth spreadsheet had to be designed from scratch where all the relevant data were inputted into the Excel program to create the desired worksheet. Several worksheets were created, such as “costs”, “summer sales” and “income and expenditure.” Each worksheet was interrelated and used to develop an appropriate formula for the desired outcome, for example, “=SUM” or “=IF” to calculate total sales and establish the satisfactory/unsatisfactory income. Nevertheless, a chart was created to highlight “costs vs income” relation, which allowed a quick visualisation and perception of the cost to income ratio. 

Data Analytics 
[bookmark: _Hlk29545685]Evans (2015), states that analytics “is the use of data, information technology, statistical analysis, quantitative methods, and mathematical or computer-based models to help managers gain improved insight about their business operations and make better, fact-based decisions.” In other words, data analytics is analysing and shaping the data in order to achieve an answer that can guide decision making and develop strategies for businesses. There is a vast number of different software available to perform data analysis, but one of the most common and freely available to every business, at standard version, is Google Analytics. There are also different types of data analytics such as descriptive analytics, predictive analytics and prescriptive analytics. The descriptive analysis, as the name suggests, focuses on explaining why certain things happened and refers to past data. The predictive analysis looks into the future and forecasts what might happen, and lastly, a prescriptive analysis is the final stage where suggestion and actions are being taken to achieve the ultimate outcome (Evans, 2015). Data analytics plays a vital role in modern business as it allows the companies to review past trends (sales, profits), forecasts for the future and take the preferred action to attain an ultimate goal. Accurate data analysis can emphasise potential risks, problems and make decisions that are more knowledgeable. However, businesses can face many challenges while performing data analysis such as incompetent staff, reliability of data and amount of data collected. 

Stages of Modelling
According to Mather (1999), there are four stages of modelling a spreadsheet that should be followed to avoid mistakes and aid accuracy. 
They are as follows:
1. Identify inputs and outputs – he says that it is essential to recognise what the user wants to achieve at the end of the task while using the provided data.
2. Document the logic flow – detailing the process and correlating inputs and outputs through calculation is another vital step.
3. Categorise the variables into deterministic and stochastic – deterministic and stochastics are the variables. Deterministic variable refers to a variable whose quantity is always the same, and the stochastic variable refers to a variable whose quantity is random. 
4. Test and audit the model – the last step, according to Mather (1999), is to run a trial run and examine that the created model in error-free. 

Another framework for staging a spreadsheet model came from Evans (2014), he proposed six stages for modelling a spreadsheet, and they are as follows:
1. Recognising a problem
2. Defining a problem
3. Structuring a problem
4. Analysing a problem 
5. Interpreting results and making a decision
6. Implementing the solution

It can be assumed that both frameworks are similar; however, Evans (2014), have an additional two stages of interpreting results and implementing the solution. Those two steps take spreadsheet modelling even further and allow the user to examine and evaluate the full scope of the problem and outcomes.

In relation to given scenarios for Dragon Trading 2018 and Fferm Fach-o-Bopeth firstly, the inputs were identified, such as price per unit, number of animals and vet costs. After the establishment of the data and information, the desired outcomes were identified, for example, what is the percentage of sales, transport fees, total sales and quality impact. To provide the answers to these questions, several formulas were used throughout both spreadsheets. For a better understanding of the outcomes, several graphs were created and inserted into the spreadsheets. 

Examples of the formulas:
1. The percentage of sales  -  =F2/$F$910
2. Transport fees -  =Costs!B5*0.05
3. Total sales -  =SUM(F2:F902)
4. Average sales - =AVERAGE(F2:F902)
5. Quality impact - =VLOOKUP(S2,$A$931:$B$935,2)
6. Satisfactory/Unsatisfactory Income -  =IF(B15>12000,”satisfactory”,”unsatisfactory”)
7. Returns - =COUNTIF(B2:B902,”Y”)

Examples of charts:
1. Income vs Costs Chart
[image: ]

2. [image: ]Profit vs Region vs Product Category vs Product Sub-Category Chart

3. Pivot Table
[image: ]





Categories of Data in the Files
The scale of measure or levels of measurements is the techniques of organising data into groups. Stevens (1946), has classified scale of measure into four levels; nominal, ordinal, interval and ratio.  Nominal levels refer to any data that does not contain a numerical value such as names and gender. Ordinal scales are also related to non-quantitive values and are used to measure feelings such as happiness and satisfaction, but the data can be ranked or ordered. Interval levels represent numerical values that have fixed numerical levels in between, for example, a Celsius scale. Lastly, the ratio scales include the intervals scales within itself; however, indifference to interval scale it has a natural zero (nothing exist at that point), which means that zero does not hold a value. Examples of ratio variables are height, weight and age.
In relation to Dragon Trading 2018, it can be observed that within the spreadsheet are several types of measurement. Within the nominal scope, there are names, region, customer segment and product category. The ordinal range includes an order priority and quality impact. The interval scope incorporates order date and shipment date, and finally, the ratio scope of measurement is made up of unit price and order quantity. In contrast to Dragon Trading spreadsheet, the Ffarm Fach -o- Bopeth spreadsheet is presenting less nominal and ordinal levels of measurement. Within the nominal scope, types of animals can be recognised as nominal data, and within the ordinal range the satisfactory/unsatisfactory income can be classed as an ordinal level of measurement. The interval scope of measurements was not observed, and an example of ratio scope can be the price per animal. 

Data Visualisation
Evergreen (2019), states that nowadays, companies have an abundance of data and are struggling to make it useful. According to Evergreen (2019), the primary use of data visualisation is to “communicate a point”. There are many different types of charts and graphs; therefore, it is imperative to choose the one that can convey the message clearly to its audience. The specific chart should be selected to a particular audience group (Berinato, 2015). Data visualisation is an essential tool as it allows an easier understanding of the data; it can also help notice patterns and trends. 
In relation to given scenarios, several charts were used to highlight the main aspects of spreadsheets to help communicate the point across. Within the Dragon Trading spreadsheet, charts were inserted to show a relation between regions and profits made within those regions. Few other charts were created to show even more categories put together, that allowed the viewer to have a better understanding of the given situation. Similarly, in the second scenario, a chart was created to draw attention to costs and income, giving a clear picture of the difference between expenditure and income, which by looking at the spreadsheet’s figures was not easily distinguished.

Value of a Spreadsheet for Organisation
Every business should take advantage of using spreadsheets as they are a very useful tool when it comes to making and influencing decisions. The value of the spreadsheet is more significant when the problem that is being solved is more important, but also when the bigger number of people are involved in the process. The spreadsheets are particularly crucial for businesses who pay very close attention to details and participate in more of an analytical approach to problem-solving. Worksheets can be used to forecast future performances such as cash flows, profit and loss and balance sheets (Fairhurst, 2015), as well as wages, invoicing, calculate taxes and create charts. Once the user knows how to use Microsoft Excel properly, their work can be significantly simplified and less time-consuming. The calculation can be done promptly and accurately, but also any mistakes can be adjusted and solved very quickly; therefore, spreadsheets can be vital in any office environments to streamline the given tasks. 

Conclusion
In conclusion, it is apparent that the following principles for modelling a spreadsheet mentioned in this report can help in avoiding costly and time-consuming mistakes. The two authors, Mother and Evans, have created stages of modelling a worksheet that should be followed by every Microsoft Excel user to aid accuracy. Those stages were used to create two separate spreadsheets which were Dragon Trading 2018 and Ffarm Fach-o-Boepth and used functions and charts were listed earlier in the report. This report also explains the importance of data visualisation, categories of data and the value of a spreadsheet to businesses. 
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