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This report will critically analyse data and the use of spreadsheets and excel.

INTRODUCTION
This report will provide a critical analysis of data; categories of data, data analytics, data visualisation and stages of modelling. The use of spreadsheets; explaining what a spreadsheet is, the structure of a spreadsheet and to outline the advantages and disadvantages of using a spreadsheet. This report will also focus on the use of Microsoft excel and the basic and advanced functions that excel offers.

WHAT IS A SPREADSHEET
A spreadsheet is an electronic document in which data can be arranged into rows/columns that help arrange and sort the data easily, also calculate numerical data. A spreadsheet programme is unique for its ability to calculate values using mathematical formulas and the data within the cells. Computer Hope (2017) 

MICROSOFT EXCEL
Excel is typically used to organise data and perform financial analysis. Excel analysis is used around the world by both small and large businesses to perform financial analysis. Excel has many features including data entry and management, accounting and financial analysis, programming, charting and graphing, time and task management and financial modelling. Corporate finance Insititute. (n.d.). 
The software program allows its users to format, organise and calculate data using a spreadsheet system. Excel has the same basic features as any other spreadsheet application, using a collection of cells arranged into rows and columns in order to organise and manipulate the data. Users can display the data as charts and line graphs. Excel also allows users to arrange to view various factors from different perspectives. Techopedia. (n.d.). 
 
STRUCTURE OF A SPREADSHEET.
There are three main components of a spreadsheet which comprise of;
· A logic model
· A data model
· And a presentation model
The logic model comprises of a variable factor whereas the value changes freely, the constant factor whose value remains unchanged throughout, a parameter whereas the value is held constant and a coefficient factor which represents a relationship between at least two factors. Edwards, J S. Finley, P. (1997). 
The construction of a logic model should comprise of three methods: conceptualise, verbalise and formalise.
Conceptualisation is the model goals, redefining issues, considering the model techniques and considering assumptions of underlying techniques. 
Verbalisation is defining model factors and writing the relationships in English between the factors. 
Formalisation is the symbols assigned to the model factors, a statement of any conventions that were used, and a statement of units used. Edwards, J S. Finley, P. (1997). 

The data model comprises of the sources of data used within the spreadsheet, which are as follows; decision aids, look-up tables, databases and data inputted by its users.
The presentation model is a section in the spreadsheet whereas the significant features of the larger and more complexed principle models are highlighted and communicated to give results.
Some of the features of a presentation model may comprise of setting the order according to size, making titles clearer on charts and tables and rounding the numbers in order to make the model easier to read and making it more visually appealing.
CATEGORIES OF DATA
There are four categories of data, which are;
· Nominal
· Ordinal
· Interval
· And Ratio
The Nominal scales are the simplest to understand and they are used for the labelling variables that are without any quantitative value, all scales are mutually exclusive and none of them have any numerical significance.
A sub-type nominal scales with only two categories for example, male and female are called dichotomous. Market research, (2019).
Ordinal data is a categorical and statistical data type whereas the variables have natural and ordered categories, the order is what is important and significant but the difference between each one are unknown. Agresti, A. (2013). 
The Ordinal scale differs from the Nominal scale by having a ranking. It also differs from the Interval and Ratio scales by not having category widths that are representing equal increments of the underlying attribute. Stevens, S.S. (1946). 
The Interval scales are the numerical scales in which we know both the order and the exact differences between the data, each point is placed at equal distance from one another. The Interval data always appears in the form of numbers or numerical values where the distance between the two points is equal and standardized. Bhat, A. (n.d.). 
The realm of statistical analysis on Interval data opens, for example, the central tendency can be measured by mean, median or mode, standard deviation can be calculated also. The problem with this data type however is, they do not have a true zero, without this is it impossible to compute ratios. With interval data we can add and subtract but we are unable to multiply or divide. Market research, (2019). 
Ratio scales tell us the order, the exact value between units and they also have an absolute zero, allowing a wide range of both descriptive and inferential statistics to be applied.
Ratio scales provide many possibilities when it comes to statistical analysis. Variables can be added, subtracted, multiplied or divided meaningfully.  the central tendency can be measured by mean, median or mode and measures of dispersion, such as standard deviation and coefficient of variation can be calculated from the ratio scales also. Market research, (2019). 

DATA ANALYTICS
Data analytics is a way of analysing the raw data to gain the ability to make conclusions about such information, many of the techniques and processes for analysing data have been automated into mechanical processes and algorithms.
Data analytics can provide a clear visual of trends and metrics that may otherwise be lost in the mass of information. This information can then be used to optimize processes leading to overall efficiency of the business or system. Frankenfield, J. (2019). 
Spreadsheets help greatly with organising business data and analytics as it provides the opportunity for companies to create graphs and tables to better understand an aspect of the company and having the information freely available.
Data analytics for business comprises of;
· Data 
· Information technology 
· Statistical analysis
· Quantitative methods
· And mathematical or computer-based models which allow the businesses managers to gain a better insight into their business operations, thus allowing them to make better, fact-based decisions. 
Data for business analytics:
DATA: numerical or textual figures and facts which are collect through a type of measurement process.
INFORMATION: the result of analysing data; extracting the meaning from the data to enable better understanding and decision making. James R Evans (2014).
Scope for business analytics include,
· Descriptive analytics – using the data to understand both current and past performance.
· Predictive analytics – predicting the future by examining the historical data and detecting the patterns or relationships in the data.
· Prescriptive analytics – identifying the best alternatives in order to minimize or maximize an objective. James R Evans (2014).

DATA VISULISATION
Data visualisation is a process of displaying data (this is usually in larger quantities) in a meaningful way to provide insight, allowing support for a better decision-making process.
As well as providing a better decision-making process, it also gives managers better capabilities in analysis that can reduce their need for IT professionals (saving the company money) it also allows for improved collaboration and information sharing processes. 
Spreadsheets help perform this by allowing users to generate visual data in various charts, and graphs. users may input the information/data and use spreadsheet tools to create visual, easier to understand data. 
A visual chart enables users to; easily compare their overall sales of multiple products and identify trends (users can see which products sales are increasing). James R Evans (2014).
Another useful feature for businesses is a dashboard which is a visual representation of business measures that are key to the company. A dashboard provides the summaries of key business information, which helps to manage a business function or process. James R Evans (2014).

STAGES OF MODELLING
The six key stages of modelling are as follows;
· Recognising a problem
· Defining the problem
· Structuring the problem
· Analysing the problem
· Getting the results and deciding on a solution
· Implementing the solution
Recognising a problem; when a gap appears between what is happening and what we think should be happening a problem occurs, for example, when your products pricing is higher than your competitors. James R Evans (2014).
Therefore, producing a problem as potential customers are likely to buy the same product for the lower price from competitors. 
Defining the problem; the complexity of clearly defining the problem occur when; There is many courses of action, when there is a problem with a group and not with an individual, when there are competing objectives, when external groups are being affected, when the problem owner is a different person to the problem solver and when time limits are in place.
Structuring the problem; Stating the goals and objectives, characterising possible decisions and identifying any restrictions. James R Evans (2014).
Analysing the problem; analytics play a huge role in analysing the problem, the analysis involves a form of solution process, which may comprise of evaluating various scenarios, analysing the risks that are associated with the decision alternatives, discovering a solution to meet certain goals, or to determine an optimal solution. 
Getting the results and deciding on a decision; models are unable to obtain every detail of the real problem so managers need to understand the limitations of the models and their underlying assumptions, managers must apply judgement to making decisions. James R Evans (2014).
Implementing the problem; in order to implement the problem, you must translate the results of the model back to the real world, this requires adequate resources, motivating the employees, eliminating any resistance to change, modifying policies and creating trust. James R Evans (2014).
BASIC AND ADVANCED FUNCTIONS OF EXCEL
One of the first functions anyone should learn is =SUM() this tells Excel to carry out basic arithmetic.  for example, if you required the numbers in cell A2 and cell B2 to be added together in cell C2. You need enter =SUM(A2:B2) into C2, and press enter. The sum of the two cells appear.
=AVERAGE works in a similar way to SUM. For example, Columns A2 through A13, contain monthly earnings over the year, to get the average of all monthly earnings, type =AVERAGE(A2:A13) into A14. Paul, I. (2018). 
Others include; =MEDIAN() (takes numbers and figures out of the middle point of a group), =MIN() (finds the smallest number in the columns requested), =MAX() (the counterpart to min, doing the opposite), =TRIM() (helps clean up excess whitespace, created by copying text from another program to excel) and =COUNT() (shows how many cells in the given range contain numbers) Paul, I. (2018). 
I used the following features COUNTIF() feature within assignment prosumer file by using =COUNTIF() to determine the “MEGGA”, “LARGE”, “MEDIAN” and “SMALL” and produce a number representing cells counted.
Some advanced features of excel include; the VLOOKUP() feature this allows users to search a value in a table, it searches for the given value and returns a matching value from another column. For example, you can give the command to look up and from which columns you want to retrieve the data from. Example image below. 

[image: ]
BYTESCOUT. (n.d.). 
Others include the MINVERSE() feature as well as many other types of these commands as well as, conditional formatting, data visualisation, charts and graphs, hide data, formulas, named ranges and so on. There are so many features that excel offer, I am unable to list them all. BYTESCOUT. (n.d.). 
Within my assignment files I have also used =MIN, =MAX, =SUM and =AVERAGE as well as using the charts feature to create a chart; cost vs C02 in the appliance carbon data list, formulas were also used.
=SUM was used to determine the total items, C02 and total cost within the columns I selected (B6:R6) and =MIN, MAX AND AVERAGE to determine the minimum, maximum and average of those achieved by using the SUM feature.
I used the charts feature in the spreadsheet to create a chart by inputting the information from the C02 column and from the cost column to create the cost vs C02 chart.

ADVANTAGES AND DISADVANTAGES OF USING A SPREADSHEET
Using a spreadsheet potentially has many advantages, particularly to businesses. Excel like other popular spreadsheet programmes offer a range of tools to analyse and visualise data sets. If you have a set of data related to financial, statistical or other information, you can use a spreadsheet to store this data, but you can also to manage it, run analytical processing on it and present it through charts and graphs. Spreadsheets provide complex processing in ways that even people with little technical experience can access. Smith, S. (n.d.). 
Advantages to spreadsheets may include,
· Spreadsheets save time and provide flexibility 
· Spreadsheets are an excellent tool to carry out extensive analysis
· can also be used to improve communication
· you can link worksheets together
· spreadsheet software provides a range of tools to help you make your spreadsheets visually appealing and easy to understand
· There are many functions
· Spreadsheets are precise and well structured
· the program does all the math for the user, making it easier to create instant calculations
· Easy to add, change or remove data
Barlow, B. (2016). 
 Disadvantages to using a spreadsheet may include,
· the lack of security for files, Spreadsheets are not typically that secure and as a result, are at greater risk for data corruption or mismanagement of information
· Files containing sensitive financial information may not be safe from hackers, even if they are password protected Calculations must be entered in the spreadsheet as formulas, this means learning the correct syntax for each type of calculation is required and learning them takes time
Natter, E. (2009). 
·  some automatic calculation functions that are provided in spreadsheet software have no way of checking for human errors
· If you need manually enter data into a spreadsheet, the process becomes time consuming
Gaille, B. (2016). 

CONCLUSION
This report has looked at spreadsheets, their features and how they work, it has also looked at the pros and cons of using a spreadsheet, e.g. Spreadsheets save time and provide flexibility but If you need manually enter data into a spreadsheet, the process becomes time consuming, however, the pros seem to outweigh the cons and the programme is used often by businesses.
I have also looked at excel and its features and it is a very useful tool, particularly for business, Excel has many features including data entry and management, accounting and financial analysis, programming, charting and graphing, time and task management and financial modelling.
There are various other topics within this paper, structures, definitions, and features I am unable to go through them all.
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