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Introduction
  Throughout this paper the importance of a spreadsheet within a business will be analysed. Factors such as the vital role planning and pre-processing plays to spreadsheet modelling before attempting one will also be stated. This report will give definitions on spreadsheets and what they entail, it will also demonstrate knowledge of the different stages of modelling, analysing and visualising, appropriate formulae and functions and the various categories factored into a spreadsheet.
  A summary of this paper is to provide explanations for the advantages to the dragon trading and the Farm Fach-O-Bopeth business of the value of using a spreadsheet, the strengths of pre-processing, modelling, visualising and analysing data. 
[bookmark: _GoBack]
What is a spreadsheet?
  A spreadsheet is a key component for organisation within a business. It is where all the important statistics, finances and general data is analysed, categorised and stored. 
  Data analytics ensure only necessary information is included for users within the worksheet, the expectations of the users are taken into consideration to ensure an effective design for a database is put into place (Elmasri et al, 2000). Once data has been analysed, cleansed and categorised, planning for a spreadsheet design can be put into place. The pre-processing takes place before the physical design is put together, this stage consists of various factors to take into consideration to avoid risks and waste caused by poor spreadsheet designs, because it is easier to try and reduce the number of errors made than it is to eliminate them within an existing worksheet (Bewig, 2005). After all the cleansing, analysing and pre-processing, the physical worksheet is ready to be designed using an excel blank workbook or template.

The value of spreadsheets
Spreadsheets have been described as the “Glue that binds more structured transaction-based systems together” (McDaid et al, 2011). With a good, efficient structure for a spreadsheet in place, this has the potential to reduce workloads, boost morale and confidence within the business and provides a good sense of organisation. All complex and essential data analytics are categorised in a simplified manner for the user to update as and when with the use of unique formulae, charts and tables. Spreadsheets are also beneficial to business because of their portability and transparency. Throughout the journal produced by Maher (1999), it seems Maher is more interested in the later stages and the benefits that come from effective spreadsheet modelling. However, Maher does state that “Unfortunately, most spreadsheet users do not follow any particular methodology when building spreadsheets…this in turn leads to many wasted hours of de-bugging and re-programming”, this direct quote clearly argues that even though the later stages of a spreadsheet model are very effective, this can not be accomplished without the planning and precise development of the early stages of spreadsheet modelling.   

Pre-processing and cleansing of data
  The process that takes place before a workbook is pieced together is just as important as the spreadsheet itself. With poor data cleansing and planning, mistakes can be made that are extremely difficult to rectify. Raffensperger (2001) goes as far as to argue “spreadsheets have errors like dogs have fleas”, by this Raffensperger means that the process of prevention is better than the process of cure, as it would be easier for the developer of the spreadsheet to learn how to plan efficiently, know all formulae needed and be confident in creating an excellent workbook than it would be to attempt to eliminate errors from an existing one. Statistics show that nine out of 10 spreadsheets suffer from errors with critical consequences (ESRIG, 2019), this can cause a great deal of frustration for any organisation as the process of rectifying any mistakes is a long one. Pre-processing is the applying of converted raw data into a format (Technopedia, 2019), this stage is as important as cleansing the data to ensure spreadsheets are not overly complex for the user. Planning a spreadsheet is essential and according to ICAEW (2015) there are twenty principles to follow and bear in mind when building a spreadsheet. ICAEW states that the roles of the spreadsheets should be determined before progressing with the planning, standards should be consistent, all users should have the same level of knowledge on database before collaboration on a single spreadsheet so they can share reviews on the same intellectual level, spreadsheets should always be decided as the best option for the role before indefinitely deciding on the use of one, developers should take into consideration the viewers of the spreadsheets and accommodate for them accordingly. All spreadsheets should be designed for the long term and include an introduction, simple and consistent formulae and all inputs, outputs and workings out should be separate and the focus should be on the outputs required. There should always be a back up system in place, the workbook should be tested and parts of the workbook should be protected from users so they can’t be changed.

Modelling data
According to Edwards and Finley (1997), there are three main components of a spreadsheet: data model, logic model and presentation model. The data model consists of four factors: the changing data, non-changing data, constant values and relationships between two or more factors, these four factors are known as the variables, constants, parameter and coefficients. The logic model consists of conceptualising, verbalising and formalising, it is a process of thinking through the problem to define goals, issues and assumptions, describing it verbally and eventually knowing your conclusion. The presentation model is the component that ensures your spreadsheet is visually appealing for users, clearly understood, includes round numbers in ascending or descending order and that all of the most important variables are placed in their own column rather than row. There are two theorists who believed there is several different steps to follow to accomplish the three models efficiently. Evans (2014) who believes there are six stages to follow, and Maher (1999) who believes there are four stages to follow. Evans’ six stages were more concerned about the earlier stages of spreadsheet modelling to avoid failure, he believed the pre-processing and cleansing of data is vital before analysing. Evans’ first step was about recognising a problem, as soon as a problem is identified then what is happening within a spreadsheet will be identical to our expectations. His second stage is defining a problem, where the exact nature of the problem is discovered, this would only be a complex stage to complete if there are more than one person involved with the problem, the external groups are affected by the problem or if there is numerous courses of actions required to solve the problem. Evans’ third stage is to structure the problem, this stage requires the goals, objectives and decisions to be made clear. Analysing the problem is the fourth stage and consists of risk assessments and a solution process, this stage plays a vital role in spreadsheet modelling. Interpreting results and making decisions is the fifth course of action and requires managers to understand that the whole problem may not be resolved as there are limitations in place with modelling spreadsheet designs. The last stage Evans states is the ‘implementing the solution’ stage, this consists of translating the results found from the previous stages into an understandable ‘real world’ format, other factors within this stage are to provide resources and motivate employees. Maher’s four stages consist of identifying the inputs and outputs of data, documenting the logic flow by lining the inputs and outputs to required variables and using graphs to represent the flow of data between each variables, categorising the variables into deterministic or stochastic inputs; deterministic data is information that is always going to remain the same; for example: customers names, references numbers or stock identification codes. Stochastic data is data that is random or not entirely provided. The final stage in Maher’s theory is to test and audit the model to avoid strenuous debugging of the model.

Analysing Data
Data analytics is a term used when a developer of a spreadsheet is sorting and deciding upon which information is essential to be placed into the workbook. There is a difference between data, information and knowledge. The difference being that ‘Data’ delivers a value to the user such as the specific cost of an item or the specific item itself, ‘information’ is data that has been aggregated and formed into the shape of reports, formal paperwork, charts, lists or tables. ‘Knowledge’ differs from data and information as it is information that has already been analysed and interpreted (Laursen et al, 2010). When the analysing is complete, the developer has a good sense of what needs to be inputted into the worksheet and the logical modelling is complete, the developer will then be prepared to physically produce a worksheet. A lot of people assume it is the quality of formulae within a spreadsheet which is the most important. However, O’Beirne (2008) states that the quality of data is overlooked even though it is just as important as the formulae, O’Beirne argues that “Much of the focus on spreadsheet quality is naturally concerned with the formulas and their integrity, however the quality of the data in spreadsheets is less discussed than the structural integrity of the formulas, yet it is an area of great interest to the owners and users of the spreadsheet”.

Data visualisation
Data visualisation is a simplified overview of all key information within a worksheet and is a term used when numerical and text data has been transferred into a graph, chart, diagram et cetera making it easier and less time consuming for the user to discover statistics on factors such as sales, finances or items. The data visualisation plays a big part in the presentation modelling stage as it makes worksheets more appealing and easier to understand for users. 

Functions
Excel has numerous function options that are extremely beneficial for a range of jobs. Users have the option to discover the range in profits, the percentage of sales, if a certain item is going to be of interest or not of interest, there are many functions to use. By using the fx function from the ribbon within the ‘Insert’ category, you will get the opportunity to view all available functions and apply the necessary one. Without the use of the available functions when building a spreadsheet, the point of building one in the first place is inadequate, a developer may as well use pencils, paper and a calculator. It is the available formulae and functions within excel that make it so unique, beneficial and less time consuming.

Advantages of using a spreadsheet to the Dragon trading organisation
The developer of the worksheet for the Dragon trading organisation had already applied the basic essential information such as order identification numbers, return categories, order priorities, quantity, sales, discounts, shipping methods, profits, customer segments, product categories, packaging and shipping dates. To provide more knowledge such as the percentage each item contributed to sales, formulae such as division was used. It is required that whenever a new formula is inputted an = must be at the very beginning before progressing with the remainder for the formulae. With an item that was categorised as being ‘returned’ it was then required to suggest that the returned items would need to be quality checked, to do this an ‘IF’ function was used. ‘IF’ functions give the developer and users the option to include all necessary information into a true or false logic formulae. With the correct formulae in place, excel automatically applies the true and false logic to their corrects cells. When attempting an ‘IF’ formula, it is already known that the = is required to start the formulae, then progression through to the remainder of the formulae is made using =IF( after the brackets are opened a cell reference can then be put into place along with the answer if the logic is true followed by the answer if the logic is false, finally ending with closed brackets. All text within an ‘IF’ formulae must be in quotations and if the developer would rather leave a blank cell for easier understanding by the user if the logic is false, then double quotations may be used.  An example of an ‘IF’ function can be seen below:
[image: ]

To discover the total amount of sales and total amount of average sale, the autosum function was used, this way excel automatically calculates the complete sales column into total sales or average sale. Using the filter function, the user of the dragon trading worksheet would be able to view cells in various forms such as ascending and descending order, alphabetical order or specifics order, this was the function used to calculate the highest and lowest discounts. A ‘CountIf’ function was used to determine the amount of items categorised as returned, this way makes it less time consuming for the user as there is no need to manually count individual cell references. The use of Data visualisation applied to the dragon trading worksheets has made it a lot more appealing and easier to search for specific answers. Pivot charts, line graphs and bar charts were used to access information quickly and effectively. With the use of a Lookup table and the Vlookup function used within the worksheet, users are given the advantage of searching specifics up simply and quickly, the Vlookup function was accessed using the ‘lookup and referencing’ option within the fx function and the Lookup table was manually made, the name of the Lookup table was then defined through the ‘define name’ option within the ribbon to make it into a formal Lookup table. With the use of formatting, borders and colours, the worksheet for the Dragon trading organisation was presented in a professional manner. Without all of the above applied to the Dragon trading worksheet and without the use of a spreadsheet within this certain organisation, the business would have struggled as there was too much data to take into consideration. A spreadsheet has made this organisation’s workload more effective, professional, organised and valuable and a lot less time consuming. 

Advantages of using a spreadsheet for the Fferm Fach’o’Bopeth farm
Building a spreadsheet for the farm business helped to analyse seasonal and overall profits, seasonal and total incomes and expenditures and conclude whether specific animals were profitable or not profitable in specific seasons. With the use of inserting new tabs for different worksheets covering different factors such as overall costs, individual seasons and overall income and expenditure, the farmer was able to access relevant information as and when needed. With the use of functions such as add, subtract, divide and multiply, the farmer was able to take into consideration costs such as auction, market and transport fees before discovering the end amount of total profit. The farmer was able to view bar and line graphs to discover comparisons between monthly income and expenditure and see which season certain animals where most and least profitable, see the visual data below for examples. For an organisation that already has so much work to do at all hours of the day, the value of using spreadsheets is priceless as it is so much more efficient and it would give the farmer more time to undergo the more stereotypical and important ‘farmer’s job roles’.


[image: ]
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Conclusion
To conclude on the objectives of this paper which were aimed mainly at the importance of  spreadsheet use within business today, it can be said that the value of efficiently cleansed data applied to an organised layout makes it a lot easier for business overall. It is seen that the overall value of a spreadsheet can only be efficient if the pre-processing of data is done to a high standard, the effects of inefficient pre-processing can be devastating on the end results of a worksheet. It has also been touched upon that the analysing of data is important to only include essential information. Data visualisation plays an important role to make the worksheet visually appealing to the users with the use of important and helpful functions and formulae such as; pivot tables, charts, ‘IF’ statements and ‘Lookups’. When the end result is approved, organisations such as the Dragon trading business and the Fferm Fach’O’Bopeth farm can benefit by smooth running and the efficient generating of factors such as financing, profit, loss and comparisons between categories using such formulae like ‘If’, ‘Lookup’ and ‘Countif’. When all three modelling stages consisting of data, logic and presentation are followed correctly then organisations are prepared to tackle any issues internally and externally to progress.
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