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Introduction
A functioning spreadsheet can be an asset to any business in many aspects. This paper will attempt to explain what a spreadsheet is, its use and functions and the programmes used to create and manage a spreadsheet. An insight will be provided into the processes that are used in identifying and critically evaluating current trends in data generation, analysis and storage using spreadsheet management. Within this paper is information about analysing and understanding data, essential concepts and principles of spreadsheet modelling and data visualisation. An explanation is also provided of the value of pre-processing data, cleansing, modelling, techniques and functions which are used to form a spreadsheet and how a functioning spreadsheet can be a valuable tool to businesses: enabling projected profit and loss, quality control, stock control and so forth. 


Executive Summary      
At the end of this paper, emphasis will be placed on two specific organisations; Dragon Trading Ltd and Fferm-Fach-O-Bopeth Farm. Using data modelling and data visualisation, this paper will attempt to demonstrate why and how the use of a good, functioning spreadsheet could be beneficial in any business setting and how these theories and functions have been applied to the two chosen organisations throughout this text. 

What is a Spreadsheet?
A spreadsheet is a document, usually intended for the function of accounting and analysing data which is arranged and displayed in rows and columns. A spreadsheet can be used manually (on paper) or digitally with the assistance of computer applications such as Microsoft Excel. Programmes such as Microsoft Excel enables physical data to be captured on screen, organised into columns and rows alongside clear headings. This data can then be amended on a regular basis using certain functions and formulas. Data is displayed in boxes called Cells, each cell has its own reference name for example A1,A2,B3,C4 and so on. Databases are organised into the rows and columns; columns are organised into alphabetical order and rows are numerical in ascending order. A spreadsheet grows with the amount of data that is inputted into the database. 

Value of a Spreadsheet for Business
Although it can be said that a working spreadsheet is an asset to businesses, unless the spreadsheet is correctly formed it can also become a costly mistake with false information either being fed into the database or false information being outputted due to miscalculations or incorrect formulas. Through techniques and pre-planning, it is possible to keep mistakes to a bare minimum, a spreadsheet will always have some form of error, it is impossible to form a 100% correct database especially if it is a large document. Keeping a spreadsheet as simple as possible alongside using formulas and tools is key to a successful database (Bewig, 2005). It is said that due to a mislaid minus sign in a database, it had caused a $2.6 Billion oversight in earnings for Fidelity’s Magellan Fund which in turn caused a missed promised dividend due to this catastrophic error (Godfrey, 1995). 
When businesses opt to use spreadsheet databases, it enables them to have an in-depth view on how the business is functioning. A spreadsheet is the optimum choice for organising every day running of the organisation; stock control, cash flows, staffing and so on. This in turn lessens the workload and relieves pressure on administration staff whose role it is to organise and distribute vital information to the appropriate parties. This also promotes the feeling of the business being more in control and organised which in turn promotes staff confidence and enthusiasm for the task at hand. Through the use of programmes such as Microsoft Excel, it enables the business databases to be transferrable as it is in a digital format. There is also a convenience and accessibility factor when using programmes to store vital data, this ensures swift action can be taken when needed due to clear visibility when searching for specific information.    

 Microsoft Excel
Microsoft Excel is one of the more known and most used programmes to develop spreadsheet databases. Before Microsoft Excel was introduced, there were several other database programmes available such as Lotus 1-2-3 and Quatro Pro. Excel came into play around 1982 as a basic computer programme, it was only in 1993 when it really took hold and became known as the most customisable and easily accessible programme for business use. Throughout the years, Excel has adapted and been updated to ensure it stays relevant and ahead of its competitors. Through its flexibility use, Excel is also part of the Microsoft Office chain which operates alongside programmes such as Microsoft Word, Microsoft Publisher, Microsoft Powerpoint and many more. Making Microsoft the ideal operator in any business setting (Excel Help, 2020). 

Data Analytics 
The term data analytics refers to the information which is needed to be inputted into the spreadsheet database. Data is recognised as the carrier of information; generally recognised as a fact-based information. An analyser will have to determine which data is relevant and which data is not needed. The way in which data is obtained, synthesized and presented in spreadsheets is of all importance. However, the key importance to any functioning spreadsheet is the quality of the data rather than the quantity. This is a factor which can be often overlooked (O'Beirne, 2008). The use of data spreadsheets is also used outside of the business sector and can be beneficial to other fields such as scientists and researchers. The programmes can be used to prove or disprove hypotheses, theories and scientific models. This field is known as Data Science. This entails data cleansing, data preparation and of course data analysis (Monnappa, 2019).


Cleansing Data
Initially, before a functioning spreadsheet can be created, there must be pre-processing or a cleansing of data in place. This process outlines facts and figures which are needed in the database and ensures that they are correct before they can be inputted as mistakes are hard to find and rectify once a spreadsheet has been formed. The most efficient way to ensure correct data is present, is to map out on paper which information is needed, correct formulas which have to be in place and what the end result is the user hoping for. By building a spreadsheet stage by stage this minimises the risk of errors further down the line. As outlined in a paper by (Mather, 1999) there are four stages one should follow to ensure an efficient working spreadsheet:
· Identify inputs and outputs- define the input data and information that is required in order to achieve the desired output.
· Document the logic flow- using diagrams, charts and graphs to identify the link between the inputs and the outputs and the calculations needed.
· Categorise the variables into- Variable inputs, Deterministic inputs, Stochastic inputs, Constant inputs, Intermediate variables and Key outputs.
· Test and audit the model- begin with a zero test (set figures to zero to test if the formulas correct the outputs to the value it should be), logic test (by increasing and decreasing the values, it tests whether the model functions correctly), manual testing (manually calculate the values of the inputs and outputs to test the formulas are correct).
However, another theorist, (Evans, 2019), suggests there are six stages to follow. Evans was more concerned about the effort put into earlier stages of spreadsheet modelling to prevent any spreadsheet mistakes. His theory was based around pre-processing and cleansing of the data in the early stages before analysing can begin. His six stages consisted of:
· Recognising problems- working beforehand to identify any potential problems 
· Defining problems- working to find where and what the problem is
· Structure problems- working out what the objective of the spreadsheet is and what is hoping to be achieved and how solving an issue can make the spreadsheet a success.
· Analyse problems- entailing finding a solution which has been found via the first 3 stages and then working to solve the issue and implementing reworking. This is a key stage in any spreadsheet modelling, to ensure that the data input and output is correct and working efficiently. 
· Interpret results and decision making- Examining the results and concluding whether the model is working correctly and if any adjustments are needed, if so, deciding on a solution and how to fix and rework the model.   
· Implementing the solution- Understanding all of the results from the previous stages and being able to interpret them into word form for employees and management to understand. Enabling a solution to form and how this should be applied to the model and by whom. 


Modelling Data
It can be said that there are 3 main factors of a spreadsheet: 
· Data Model
· Logic Model
· Presentation Model
As reported by Edwards and 	Finley (1997), these 3 main factors each have their own sub headings and sections. Each main factor different but equally as important to the rest.
 the Data model is comprised of 4 factors:
· Variables- a factor of changing data
· Constants- a factor of non-changing data
· Parameter- a factor whose value is held constant
· Coefficients- a factor which represents a relationship between 2 or more factors
The Logic model consists of 3 factors:
· Conceptualising- define issues, goals and consider assumptions
· Verbalising- describe the scenario between the factors in written statements 
· Formalising- statements of used symbols, units and conventions 
The Presentation model consists of these main factors:
· Making the spreadsheet visually appealing to the user/audience using table formatting, borders and colour schemes  
· Clearly labelling the table with chart titles and labels for pages in the worksheet, named columns and rows
· Using round numbers and keep decimal places to a minimum, ordering in ascending or descending 
· Place important information/ values in  their own columns rather than in rows

Data Visualisation
Data visualisation is the term used when the numerical and or text data in a spreadsheet or database is presented in a graphical form. The main concept behind data visualisation is enabling a simplified and user-friendly platform to read complex information. Using graphical functions such as charts, graphs, diagrams and so forth, this makes the data more visually appealing to the user and enables viewers to understand the data’s information and facilitates any patterns or concepts to be identified more easily. Data visualisation can also help identify any areas that require attention or improvement. This is a beneficial tool with businesses as it allows them to see where and which products are successful or failing, patterns in sales and sale volume and seasonal sales trends. This is turn helps maintain accurate stock control, pricing and promotions. 


Functions used in a spreadsheet
Microsoft Excel has many functions available in the programme. There are basic functions as well as advanced functions available to the more abled user. All functions are beneficial when compiling a spreadsheet database. These functions enable the user to discover a range of information from percentages in sales, range of profits and loss, stock quality control, return sales status. Along with insight to the stock side of a business, spreadsheets are also a handy application with regards to staffing. It enables businesses to compile resourceful staff information such as staff rotas, holidays, hours worked and so on. In the programme itself, the functions are vast. To mention a few:
· LOOKUP table- these functions operate in a vertical (VLOOKUP)- searches for information in a certain column; horizontal (HLOOKUP) searches for specific information in a certain row. This is a very handy tool when wanting to find a specific outcome when in the present or in the future based on the figures which have been inputted into the cells in the spreadsheet, depending on what you are enquiring about, the answer will be provided after the correct formula has been entered. The picture 1 below is an example of what the formula and table would look like: 
[image: Image result for example of a vlookup in excel]










Picture 1
(Microsoft, 2020)

· SUMIFS, COUNTIFS and AVERAGEIFS- these functions allow the user to perform certain tasks (total sum, counting, averages) using specific data chosen via formulas. The principle is the same as the LOOKUP table, input the desired question using the range of cells required through the use of formulas and text. 



· IF function- this is a very useful took on Excel. It allows the user to perform a logic test and reveal whether the answer is TRUE or FALSE. The formula would read as follows with correct information inputted:
IF(logical_test, [value_if_true], [value_if_false]) A simplified example of this can be seen in picture 2 below:
[image: Excel IF function - formula example]Picture 2
								          (Cheusheva, 2019).
The list of functions and tools in Excel is very extensive, for some functions it does take some time to practise and understand how they operate, but once able, these functions make spreadsheet databases a valuable asset to any business or even household. 	
[bookmark: _GoBack]
Value of a spreadsheet for Dragon Trading Ltd
Upon reviewing the spreadsheet for Dragon Trading Ltd, the spreadsheet had been developed and all appropriate information inputted into the correct categories. This enabled a clear and extensive insight into the essential information in relation to Dragon Trading Ltd. Information included involved: order number, quantities, stock type, shipping details, price, customer regions, discounts, return categories and more… Using Excel functions, a user can investigate certain aspects and filter certain information into the necessary categories. For example- using a LOOKUP table: how many sales were there of a specific item to which region? Was there returns on a specific item, if so, how many and in what region? 
Using a range of functions such as LOOKUP tables, COUNTIFS, AVERAGEIFS this enables Dragon Trading to optimize their sales output and run efficiently with clear margins and figures. The spreadsheet had a large input of information and the worksheet was very substantial, without the use of a spreadsheet Dragon Trading would find it difficult to keep an accurate account of the information needed in their business and enabling accurate future forecasts. The use of spreadsheet management in Dragon Trading Ltd is beneficial in enabling less but a more accurate workload for the appropriate person/s, gives the sense of organisation and control in the business, professionalism and clarity when needing to find certain information for customers quickly. The reason for effective and efficient organisation and record keeping for Dragon Trading Ltd is shown in their spreadsheet below: 
[image: ]
Data analysis worksheet for Dragon Trading Ltd

[image: ]
A brief insight into the Dragon Trading Ltd Spreadsheet



Value of spreadsheet use for Fferm-Fach-O-Bopeth farm 
On creating a spreadsheet for the farm, it gives insight into the farm’s finances and stock control throughout the year, but also in individual seasons. Using separate worksheet tabs for every season, showcasing all factors such as quantities of animals, price per animal, market fees, transport fees, inoculation costs, seasons keeping costs. Overall, this enables the farm to view how the business is running through the months in the year and whether certain animals are bringing profit or loss. Using simple functions in Excel such as TOTAL SUM, AVERAGE and so forth, the farmer can see how much profit is made once certain costs had been considered. Using graphs and charts to display the results found, it enables a clearer picture of the finances in each month, season and the correlation between income and expenditure throughout the seasons and then on a separate worksheet an overall income and expenditure for the year.
Given how strenuous the work of farming entails, the use of spreadsheet management would play a vital part in the efficient running and managing a farms finance. This would then free up the farmers valuable and very little free time they would have. Any enquiries the farm would have into their business, income and expenditure and animal care would be readily available and under clear headings as you can see in the diagrams below:
 [image: ] 
Fferm-Fach-O-Bopeth income and expenditure (whole year)





[image: ]
Fferm-Fach-O-Bopeth Spring costing sheet

[image: ]
Fferm-Fach-O-Bopeth animal season inoculation chart


[image: ]
Fferm-Fach-O-Bopeth profitable/ no profit seasonal look up tables
  
Conclusion
Throughout this paper, suggestion has been made to the advantages of using spreadsheet management. Through appropriate data cleansing and pre-processing of data, analysis can be made, and conclusions drawn with respect to the results found. However, unless time and thought are put into maintaining accurate data input, the results can be incorrect and sometimes to a devasting effect. Keeping a spreadsheet simple is key to providing efficient outputs and results. Data visualisation keeps the spreadsheet appealing to the user and audience but also displays a clearer image of the results and trends in the data enabling future decisions to be made. If all stages of spreadsheet management are followed correctly, functions and formulas used throughout the spreadsheet, businesses can benefit with accurate forecasts, income and expenditure results, in the same way as Dragon Trading Ltd and Ffer-Fach-O-Bopeth. 
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