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Executive summary
This report highlights the importance of understanding essential concepts and principles by modelling and analysing data and its practical application using a set of four Excel spreadsheet files. Furthermore, the author shows the strengths of using a spreadsheet for pre-processing the data, analysing the data and visualising the data. 



1.0 Rationale
This report is based on the work on four collated files in spreadsheet Excel. The purpose for this report is to establish potential problems into decision making processes based on the files and shows a process and stages of modelling data. Moreover, the report examines a wide range of functions and possible choices and conclusions that can be created by using Excel spreadsheets. 
The first file is based on the ‘Prosumers Survey’. The students were asked to generate a data based on its own research about potential prosumers’ activities in chosen businesses. The second file is a Carbon data one and students were required to enter a data into spreadsheets. It shows a usage of appliances in each household of students, therefore usage of carbon. The third file is a measurement of electricity use at Swansea Business School. Finally, the fourth file is a Weather file from January 2018 in Lampeter. The task was divided into two parts where students obtained and entered a data in part one (Prosumers Survey and Carbon data file) as well as retrieving information in part two without need for entering new data (Weather File and Electricity File).
2.0 Main Findings
2.1 Procedures and Methodology
2.1.1 Business Analytics
Business analytics works on data, information technology, statistics and mathematical models. Analytics supports managers with decision making and gain knowledge of their business. The advantage of business analytics is appropriate decision making reducing costs, customer satisfaction, increased productivity etc. However, business analytics must be competent and knowledgeable as well as experienced otherwise investigated data by analytics may contain errors which leads business to financial losses and serious consequences.
2.1.2 Prosumers Survey and stages of modelling data
Prosumers activities are vital for enterprises because it supports businesses and share knowledge as well as improving business process and incentives. According to Groote “prosumers are producers and consumers who engages in production/consumption”. For the purpose its report the author took over the role of a business analytic.
The first stage of modelling data is a recognizing a problem. The Prosumers Survey contained four large sized spreadsheets(worksheets) where a data was inconsistent, duplicated and bungled. Each worksheet consisted of at least 100 rows with data before the cleaning up process began. Some rows and columns were without boarders or different sizes. The numbers of rows were not in order moreover, some columns were blank. Furthermore, written data in cells were in different fonts, sizes and different places in columns. Some text data was in small letters. The second stage of modelling data is defining a problem. The student found great difficulties in cleaning up the data because of the file size and amount of information.  
The third stage of modelling data is structuring a problem. To obtain information from a survey and avoidance of errors, the author decided to add a column called ‘Company Name’ and changed the next column title to ‘Company URL’ to each spreadsheet (figure1 in appendices). It gave clear visualisation of a spreadsheet. In addition to this the author applied filters to avoid potential errors during the cleaning of data process. The files were sorted in alphabetical order and those filters helped to made easier choices about which rows and cells must be deleted, also it improves the visual representation of data. Duplicated rows were deleted to narrow the cleaning process of data. Additional spreadsheets called ’Delated rows and cells ‘was created to insert deleted data. However, the author found great difficulty with the amount of information existing in those files and it was almost impossible to copy and paste whole deleted information because of manual data mining, which is time consuming and leads to potential errors. The Fourth stage of modelling is analysing a problem which means to search for alternatives and experiment with solution processes and find a optimal solution for its purpose as well as analysing potential risk. A researcher found that files contained contradictory data where in multiplied data for the same company results were different, which leads to assumptions that perhaps the data is not valid. Another problem was blank cells. For its report a student made assumptions that blank cells are a mistake made during a process of inserting information into this file. Furthermore, an additional assumption was made by the author that when duplicated data exists for one specified business, then the information will be combined in one row and the rest will be deleted (Figure 2 in appendices). A researcher implemented some alterations during the cleaning process and made those four sheets easily readable and colourful. Merged cells were formatted as well as headings of columns were bolded and centred and changed for the better the visual appearance of the spreadsheets. The fifth stage of modelling data is an interpretation of the results. Managers rely on business analytics’ assumptions and their own judgement. Finally, after the whole process of cleaning data those four worksheets consisted of between 75 and 80 rows of different business types for the Prosumer Survey. The sixth stage of modelling data is the implementation of solutions which means a translation of the results of models to the real world. A pivot table and chart were added to the ICT spreadsheet.
2.1.3 Data mining
 Data mining is a clean-up process and was implemented to sort out a large file and establish solution for solving problems that exist. 

2.1.4 Pivot table
 A pivot table is a summarization and analysation tool used to sort, sum up and average data automatically from large sources of data. A pivot chart is visual concept of pivot table and supports data from pivot table.
 A pivot table shows a grand total of answers ‘yes’ and ‘no’ as well as ‘blank’ cells and pivot chart illustrated results for clear visualisation (Figure 3 in appendices). 
2.1.2 Carbon Data 
 The Carbon Data file included two large size tables with generated information input by students. Some cells were blank and numerical values were in various sizes and formats. The values were inconsistent and duplicated. The manual data mining was time consuming and gave a potential risk for errors because of manual corrections. The columns were without borders and the information in cells were in different places. The values were imported to suitable cells as well as redundant data being deleted and values in cells were centred for clear perception. Although carbon file required data mining, but it was easier to clean up data rather than in Prosumers Survey. A business analytic appointed for this task applied filters as well as used sum, average and percentage functions to a data for wide range of choices and retrieved solutions as well as results. The columns were made wider and rows narrowed. The values in cells and written text in rows were formatted as well as the table being made colourful for better visualisation of information. In the next step, an additional row on the bottom of the carbon data file was created for calculating carbon usage in kilograms for randomly selected students. Furthermore, a contingency table was made for random selections of students:  number 1, number 5 and number 15 followed by sum function which was used. Based on those results a pivot chart and furthermore a pie chart was produced which consists of the percentage of carbon usage for student’s number 1, number 5 and 15(Figure 4 in appendices). In addition two worksheets were added for the purpose of production of new pivots tables and charts such as pie, bar and column which contain generated data by students and modified by business analytics. The purpose of charts and tables were to illustrate a data as well as help to understand data received.
3.0 Spreadsheet
A spreadsheet is a file made of rows and columns where data can be created and entered by its users. The data can be analysed, by creating charts and graphs. The spreadsheet allows the sorting and calculation of numerical data using mathematical formulas and data in cells. Moreover, it can be arranged easily and used by viewing or editing by multiple users. The main purpose of spreadsheet usage is processing numbers.
A spreadsheet is a tool that allows users to carry out extensive analysis and is easy to use however, it is limited to one million rows maximum therefore, is not ideal for long term of large size data storage. A spreadsheet is quick to set up as well as allowing users to recalculate formulas automatically however, it offers only simple query options. Also, it provides users with a wide range of tools for easy and effective comparisons and production of customized charts and graphs. Besides, users can produce pivot tables which summarise information. Spreadsheets can be used for business purposes as well as for personal usage. Sorting, filtering and cell formatting allows users to make a visual presentation of spreadsheets unique. Nevertheless, spreadsheets don’t protect data integrity and there is a small amount or no protection from data corruption.

3.1 Logic data
The spreadsheet model contains logic data where formulas are interpreted in the form of logical constraints rather than function definitions (figure 5 in appendices).

3.2 Model data
A Data Model allows you to integrate data from multiple tables, effectively building a relational data source inside an Excel workbook. Within Excel, Data Models are used transparently, providing tabular data used in Pivot Tables and Pivot Charts(figure 6 in appendices).
3.3 Presentation data
Presentation data is a visualisation progress which allows changing of the font, the size and colour of the text in the cells as well as add titles to each parts of the document. Moreover, users can insert spaces between each of parts of documents (Figure 7 in appendices).

4.0 Weather file
The weather file consists of large amount of data of monthly climatological summaries for January 2018. 
For this report the author created three separate worksheets. Weather file 2018 was compared with weather file 2010 and the data was captured on a worksheet called ‘2010 & 2018’.  IF function was added in three different categories. The first category was to check out on which days frost occurred. The second category was to check out on which days can grass potentially grow and the third category was to determine on which days snow or rain occurred, or the day was dry. The Weather file tables were formatted and made colourful for better presentation and visual appeal. At the bottom of the large size weather tables for 2010 and 2018 other tables were created for calculation of average, mean, maximum temperature and minimum temperature. As a next step comments were added to cells to highlight important values. On the bottom of the first worksheet four different charts were added for the purpose of data trendlines and data analysis of results, as well as the statistics of data. The author used linear and polynomial trendlines as well as scatter and line charts as well as a column chart for comparison of data. The second worksheet was called ‘Summaries’ where the author shows a comparison of results between ‘type of days’ and ‘precipitation’. For this purpose, tables and charts were generated. The third worksheet called ‘Data logic presentation model’ was created to illustrate the main components of spreadsheets.

4.1 IF function 
The Excel IF logic function allows users to examine a supplied condition and returns one result if the condition evaluates to TRUE, and another result if the condition evaluates to FALSE. The syntax of the function is: IF (logical_test, value_if_true, value_if_false). The author used IF functions in Weather file and an example of syntax is: 
IF (S7<=1, IF(T7>0,"snow","dry")("rain")) (figure 9 in appendices).  

4.2 Excel trendline tools
Trendline is” a line that can be straight or curved through the points of a data series to show a trend”.
4.2.1 Linear graph and equation 
Linear graph and equation y= ax+b makes data easily readable. 
4.2.2 Polynomial chart 
This chart is used as a mathematical function to predict an analytical model. The R2 is a measurement of a line and data. The R2 value must be between 0 and 1(figure 10 in appendices).
4.2.3 Line chart
This chart is used to display trends overtime (years, months and days) or categories when an order is important.
4.2.4 Scatter chart
This chart shows a relationship between sets of values.
5.0 Electricity Measurement File- Swansea Business School
 The Electricity File consists of large amount of data of half hourly measurement in kW hours of electricity at Swansea Business School between 31/12/2013 until 14/08/2017. A business analytic appointed to this task must clean up all data as well as format cells and centred values in all cells. Moreover, for better presentation of the spreadsheet all data was separated by different colours correspondent with each year (yellow-2015, green-2016 and blue-2017). The business analytic found that some part of its data in cells didn’t exist. During mining data process decisions were made that cells between 31/2013 and 15/02/2017 were copied and pasted and new worksheets were created to replace deleted cells afterwards, this worksheet was named ‘Deleted rows cells’ (Figure 8 in appendices). Sum and average functions were added to the file and calculated. In addition, a pivot table was produced for the total usage of electricity in each year that data was captured, and every half hourly value gave a grand total of kilo watts usage. Another worksheet was added to the existing spreadsheets and named ‘Comparison’, where table was created for purpose of the comparison of St David’s Day in those three years. Comparison charts allow users clear understanding of captured data (figure 9 in appendices). 























6.0 Conclusion
This report shows the advantages of using Excel spreadsheets and the importance of using the basic and advanced functions of spreadsheets for business purposes and private use. However, the research indicates that business analytics must develop advanced skills for the appropriate evaluation of spreadsheets, otherwise this can lead to potential risk of financial losses for enterprises.
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Figure 1, screenshot of prosumers survey additional column.
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Figure2, screenshot of delated rows in prosumer survey file.
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Figure 3, screenshot of pivot table and chart for ICT spreadsheet in prosumer survey.
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Figure 4, screenshot of table and pie chart for carbon data file.
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Figure 5, screenshot of logic data in weather file.
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Figure 6, screenshot of data model in weather file.
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Figure 7, screenshot of presentation data in weather file.
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Figure 8, screenshot of deleted rows and cells sheet from electricity file.
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Figure 9, screenshot of IF function in Weather file.
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Figure 10, screenshot of polynomial chart. 
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Figure 11, screenshot of comparison chart.
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14 10%anuary2013 - - - - - - - - - - C C C C 5 5 5 5 C C C C B B B B A
15 Llanuary203 - - - - - - - - - - C C C C 5 5 5 5 C C C C B B B B A
16 L2january 203 - - - - - - - - - - C C C C 5 5 5 5 C C C C B B B B A
17 13lanuary2013 - - - - - - - - - - C C C C 5 5 5 5 C C C C B B B B A
18 14danuary 2013 - - - - - - - - - - C C C C 5 5 5 5 C C C C B B B A A
19 15tanuary2013 - - - - - - - - - - C C C C 5 5 5 5 C C C C B B B B A
20 I6knuary 2013 - - - - - - - - - - C C C C 5 5 5 5 C C C C B B B B A
21 anuary 2013 - - - - - - - - - - C C C C 5 5 5 5 C C C C B B B B A
2 18danuary2013 - - - - - - - - - - C C C C 5 5 5 5 C C C C B B B A A
3 190anuary2013 - - - - - - - - - - C C C C 5 5 5 5 C C C C B B B A A
2 20january 2013 - - - - - - - - - - C C C C 5 5 5 5 C C C C B B B B A
25 2january2013 - - - - - - - - - - C C C C 5 5 5 5 C C C C B B B B A
% 2sanuary2013 - - - - - - - - - - C C C C 5 5 5 5 C C C C B B B B A
27 2anuary2013 - - - - - - - - - - C C C C 5 5 5 5 C C C C B B B B A
2 2sanuary 2013 - - - - - - - - - - C C C C 5 5 5 5 C C C C B B B B A
29 2Ssanuary2013 - - - - - - - - - - C C C C 5 5 5 5 C C C C B B B B A
30 26sanuary 2013 - - - - - - - - - - C C C C 5 5 5 5 C C C C B B B B A
i 27sanuary 2013 - - - - - - - - - - C C C C 5 5 5 5 C C C C B B B B A
2 28sanuary 2013 - - - - - - - - - - C C C C 5 5 5 5 C C C C B B B B A
) 29sanuary 2013 - - - - - - - - - - C C C C 5 5 5 5 C C C C B B B B A
3 0January 2013 - - - - - - - - - - - C C C C 5 5 5 5 C C C C B B B B .
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