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Introduction
In the era of technology, paper data has already been replaced by electronic ones, technology has greatly facilitated the search, processing, and analysis of data. With the programs like MS Excel and SPSS, analysts save a lot of time for analysis, which supports their work process. Especially when we are talking about a huge amount of data, it is already unthinkable to process it by hand, because it takes a lot of time, makes it difficult to process it and increases the chance of making mistakes. To complete the task in this assignment, I will use MS Excel and SPSS. MS Excel is a part of the Microsoft Office suite, it enables users to process, calculate and format large amounts of data with formulas, and using a spreadsheet system (Techopedia, 2020). Statistical Package for the Social Sciences (SPSS) is created by IBM, it is a software that is used for statistical data analysis (Pedamkar, 2019). In this assignment, I will examine and analyse the processes of data processing and visualization using both programs.
Part1: Determining the decline in profit over the years and evaluating the use for pre-processing, analysing, and visualising the data using the VLOOKUP function and PIVOT TABLES.
VLOOKUP function and PIVOT TABLES
To do an analysis of profit over the years, based on the data provided to me in “Superstore sales” I will use two of the basic functions of MS Excel: VLOOKUP and PIVOT TABLES.
The VLOOKUP function is one of Excel`s functions for looking up it is one of the most used and useful functions in Excel. It has two main functions: 
· To transfer data from one table to another based on unique values- it is used when we need to check information in a certain table or database and then extract the information, we need in the new one (CFI, 2022).
· To categorize values based on set criteria
The following formula is used: 
=VLOOKUP(lookup_value,table_array,col_index_num,range_lookup)
The PIVOT TABLES is a statistics tool that summarizes information from selected rows or columns in a spreadsheet to obtain a report. It is used to calculate a large amount of data, which calculate would take a long time (Lewis, 2019). They allow filtering and sorting of raw data and its preparation in reports. By the ‘Pivot Tables’ is much easier to compare the values of a large amount of data by calculating and summarizing them. The reports in ‘Pivot tables’ are automatically updated if there is a change in the data.
Pre-processing the data
Data pre-processing is the first and one of the most important steps in data analysis. Through it, the data that will be used for analysis is processed and formatted in a readable and understandable format to facilitate the further process. It includes any type of preparation of the raw data to prepare it for another procedure. In my task, I have to analyse a large amount of data, and then I have to visualize the result. As I mentioned above, data preparation is the first step of the analysis, so I will start with it. For the purpose of my task, firstly I have to create a new worksheet which I rename ‘Profit’, then from the data provided I need to extract the necessary information from the common database in a newly created worksheet.
 As I mentioned firstly I will create a new worksheet, it is possible from the button in the lower right corner “new sheet”.
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Then with the right mouse button, to rename it, I click on the name of the new sheet, then I select from the menu that appears, the “Rename” function, and then I enter the new name, in this case, “Profit”.
After creating a new sheet, I have to transfer the information about profit by dates from ‘Superstore sales’ to the newly created worksheet ‘Profit’, I need to have data set from which to look for the necessary information. For this purpose, I will create a column ‘Order ID’ in the ‘Profit’ worksheet, which I will copy from already existing data, and through it, with the help of a formula, I will transfer the information. This column I will copy from the ‘Superstore Sales’ sheet, as it contains many rows, that is why I will mark the column by pressing the ‘Ctrl’ + ’Shift’ + ‘down arrow’ simultaneously from the keyboard, then I will copy the whole row from ‘Superstore sales’ sheet and I will paste it in a ‘Profit’ sheet.  
[image: Graphical user interface, application, table, Excel

Description automatically generated]
[image: Graphical user interface, application, table, Excel

Description automatically generated]


[image: Graphical user interface, application, table, Excel

Description automatically generated]

After placing a column ‘Order ID’ in a ‘Profit’ sheet I will use a function to extract the required data from the ‘Superstore Sales’ database. The function which I am going to use is VLOOKUP, the formula used for it is:
=VLOOKUP (lookup_value,table array,col_inex_num,range_lookup),
Where ‘lookup_value’ means what you want to look up, ‘table array’ is where you want to look, ‘col_index_num’ is the column number in the range containing the value to return and ‘range_lookup’ returns an approximate or exact match, where Approximate match is ‘True’ or ‘1’ and Exact match is ‘Falce’ or ‘0’.
Using the VLOOKUP I will transfer the data from the ‘Superstore sales’ column ‘Order date’ to the worksheet ‘Profit’. In this case, the following values correspond to the formula ‘lookup_value’ in column A1 in the ‘Profit’ sheet, ‘table array’ are columns B and C from the ‘Superstore Sales’ sheet, the ‘col_index_num’ is column B1 in the ‘Profit’ sheet, which I write in a formula as 2, because this is it number, and the last one is ‘range_lookup’ in this case we use Exact match – False. 
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In the second picture above in the column ‘Order date’, I got numbers instead of dates, this is because the column format is ‘General’ for this MS Excel extracts the consecutive numbers of the corresponding dates, the change is made by marking column B and select from the menu ‘Short Date’ instead of ‘General’.
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After changing the column format, I continue to transfer data from the database ‘Superstore sale’ column ‘Profit’ to sheet ‘Profit’. For this, I will use the VLOOKUP function, again. 
In this case, the following values correspond to the formula:
· Lookup_value – A1 from the ‘Profit’ sheet
· Table array – B: I from ‘Superstore Sales’ sheet
· Col_index_num – 8, a column from the ‘Superstore Sale’ sheet
· Range_lookup – False
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This concludes the data preparation, and I will move to the next step which is to analyse the data.

Analysing the data
Data analysis is examining and modelling data to extract the necessary information and make decisions based on that information (Johnson, 2022). It is used to study and analyse a huge amount of data. Data analysis is of two main types qualitative and quantitative. Quantitative is when we have numerical information, and qualitative is when we have non-text information such as images, symbols and so on (Amadebai, 2021). To extract the data from ‘Superstore Sale’ I will use quantitative data analysis. A large amount of data makes it impossible to calculate by hand, that is why for analysing it I will use the ‘PIVOT TABLE’ so that I can calculate the profit for each year. The creation of the ‘PIVOT TABLE’ is done by selecting the menu ‘Insert’ and then ‘PIVOT TABE’.
[image: ]
From the displayed menu I select the option ‘ From Table/Range’.
[image: ]
Then in the field of the pop-up window, it is possible to check which rows and columns will be included in the table. In this case, columns are from A to C, and the rows are from 1 to 8400. Below it can be chosen whether the table should be on a new worksheet or the same one, I choose to create a new one.
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After transferring the data to a new worksheet, from the field on the right side of the sheet I select the data which I would like to be included in the ‘Pivot Table’.
[image: Graphical user interface, application, table, Excel

Description automatically generated]
After completing all the steps required to analyse the data from ‘Superstore Sales’, I got a table showing the profit for each year, I can also track the profit by month for the same year.
[image: ]

Visualizing the data
Data visualization is used to translate information into a visual context, such as images, charts, and graphs. After being collected, classified, and processed the data is visualized to make the information easier to perceive (Brush, 2020). I will visualize the extracted data from ‘Superstore Salles with a chart. The diagram is created from the menu ‘Insert’, then ‘Pivot chart’ and select' Pivot chart' from the menu that appears. Then I would select the rows and columns to be included in the chart.

[image: Graphical user interface, application, table, Excel

Description automatically generated]
[image: A picture containing diagram

Description automatically generated]

After creating the chart on a new worksheet on the right side of the sheet from the menu I select the information from ‘Pivot Table’ which will be included, in this case: ‘Row labels’ and ‘Sum of Profit’.
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After performing all the steps sequentially, I got a chart showing the profits in the following years 2009,2010,2011,2012.
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From the chart created I can analyse how the company`s profit has changed over the years. In 2009 the profit was £ 434,881.20, in 2010 there was a decrease of £70,202.45, then in 2011 an increase of £15,522.39 compared to 2010, but a decrease of £54780.81 compared to 2009. In 2012 there was a decrease of £37, 992.75 compared to 2011.
Evaluating the use of Excel
Excel is one of the most used applications for pre-processing, analysing and visualising data in the world. With the help of its data calculation, sorting and visualisation functions, data analysts save time and provide the information to their audience in a much more accessible way. For example, in this assignment, I had a huge amount of data, which would have taken a very long time to analyse, with the help of the functions in Excel, this process is easy and accurate and takes less time, compared to the manual calculation of data which could create conditions for mistakes. For example, by using the ‘LOOKUP’ function I was able to transfer the information quickly and correctly I need from a ‘Superstore Sale’ worksheet to a ‘Profit’ worksheet, then by using ‘PIVOT TABLES’ I calculated the profits over the years, without this function it would have taken me a very long time and would have created prerequisites for mistakes in the calculation. After calculating all the data using a chart I plotted the result to visualize the information and make it more accessible and understandable.
Part 2: Analysing the data from a survey of two hundred high school students and their scores on various tests.
To analyse the survey of two hundred high school students, I will use SPSS. To do this first I need to open the data from the Excel file to SPSS. This is possible from the menu ‘File’, then ‘Open’ and ‘Data’.
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Then I have to select a file and the type of file, after that from the ‘OK’ button I transfer the file to SPSS.
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Task 1: How many students like the vanilla flavour of ice cream?
Analysis of the survey data, on how many students like vanilla ice cream, is possible through the menu ‘Analyze’, after that ‘Descriptive statistics’, then I select ‘Frequencies’. 
[image: Graphical user interface

Description automatically generated]
From the new screen window that opens I select the column of data that I need to analyse. 
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Then from the ‘Charts’ button, I select the type, in this case – Histogram, and then I click on the button ‘Continue’.
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I can view the obtained result both in the form of a table and a histogram. The data from the table correspond to the following values: 1- Vanilla, 2 – Chocolate, 3 – Strawberry, therefore from the calculations made the number of students who like vanilla ice cream is 95.
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Task 2: How many students are Male and Female?
Categorizing the students by gender is done from the menu ‘Analyze’ then ‘Descriptive statistics’ and then ‘Frequencies’, after that, I select the row containing the information about the gender of the survey participants, in this case, the row is ‘female’ after I have selected the row I click on the ‘Chart’ button to select the type of chart I want to use in this case ‘Histograms’. 
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The data from the table correspond to the following values: 0 – Male, 1 – Female, therefore the number of Males is 91, and the number of Females is 109. The obtained data are presented both in the table and through a histogram.
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Task 3: What are the Mean and Median of participants who likes chocolate and strawberry flavour ice cream?
To perform task 3, first, I need to filter the data for the preferred flavour of ice cream. This is possible from the ‘Data’ menu, then from the menu that appears I select ‘Select cases’.
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Then I select ‘If the condition is satisfied and click on the button ‘If’.
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In the window that appears on the screen, I will write a formula, but first selecting a row whose information I will filter, in this case, the row is ‘Ice_scream’, then I write the formula as follows: ‘ice_cream = 2 or ice_cream = 3’, where 2 is chocolate flavour ice cream, and 3 is strawberry flavour ice cream, then I click on the button ‘Continue’. 
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After sequentially performing the data filtering steps, only the students who prefer chocolate and strawberry ice cream remained on the screen.
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Once I`ve filtered the data, I can move on to finding out what are the Mean and Median of participants who likes chocolate and strawberry flavour ice cream.
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Then I select the row whose information I need, after selecting it I click on the button ‘Statistics’.
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Then from ‘Central Tendency’ I mark ‘Mean’ and ‘Median’.
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After I followed all steps, I received what are the Mean and Median of participants, Mean is 2.55, and the Median is 3.00.
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Task 4: Cluster analyse
Cluster analysis is used to group objects with similar characteristics (CHEN, 2020). SPSS can use three types of cluster analysis: K-Means cluster, Hierarchical, and Two-step cluster. For this task, I am going to talk about the K-Means cluster. It is a method of quickly grouping a large amount of data. K=means cluster aims to divide different observations into several clusters, it is also a method by which it can be determined in which group an object belongs. This type of cluster analysis is mainly used in statistics but finds application in almost every field. For the K-Means clustering in SPSS I will do the following steps:
From the main menu in SPSS consecutively I choose ‘Analyze’, ‘Classify’ and then ‘’K-means cluster’
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Then I mark the variables based on which I will perform the cluster analysis and transfer them to the field ‘Variables’, then I click on the ‘Iterate’.
[image: ]
Then on the shown digital box, I leave the set parameters as default, for that, I click on the ‘Continue’ button.
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Then I click on the ‘Save’ button and mark the fields ‘Cluster membership’ and ‘Distance from cluster center’, and then ‘Continue’.
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After that, I click on the button ‘Option’ and from the digital box I mark ‘Initial cluster centers’, ‘ANOVA table’, and ‘Cluster information for each case’.
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After sequentially performing each step, I obtained the cluster analysis. The Initial Cluster Centers are the initial values based on the five variables. The second table – Iteration History shows the number of iterations and changes in cluster centers.
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The results are summarized in table 3 ‘Cluster Membership’, where it can be seen to which cluster each unit belongs and what the new centres are.
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In table 4 ‘Distance between final Cluster Centers’ indicates the end centres of the clusters, and table 5 ‘ANOVA’ shows the distance between the end centres of the clusters. The last sixth table shows the number of cases in each cluster.
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Task 5: The most common data mining and text mining methods that can be used in business.
Data mining is a process used by companies to convert raw data into useful information (TWIN, 2022). There are several methods of data mining that are most used for business, they are clustering, association, data warehouse, and many others. The clustering aims to group objects so that objects in one group have more similar characteristics than objects in other groups. It finds application in almost every business, including market segmentation, social network analysis, medical imaging etc. The association also called market basket analysis, serves to establish a relationship between variables. It could be used to survey a company`s sales to determine the most popular product (TWIN, 2022). The Data warehouse collects various data into one common database. It is widely used in business, for example in a clothing store, it enabled the collection of information about customers such as their preferences, address, size, etc. Text mining is a process of processing unstructured text data that can identify concepts and extract keywords.
Task 6: Advantages and disadvantages of using Excel and SPSS.
· Excel
	Advantages
	Disadvantages

	The information can be easily sorted and only the necessary data can be presented.
	The data presented are only that which is selected by the user, but with a larger amount of data, there is a possibility that data that would be important to decision-making may be missed.

	Streamlines calculation
	It requires skills to enter the formulas by which it makes calculations.

	The large set of users
	Lack of data security



· SPSS
	Advantages
	Disadvantages

	Easy to work and learn
	To use it you need to purchase a licence whose price can be between $125 and $425.

	There is a version control
	There is a data type limit

	There are much free learning resources available
	No new functions can be programmed.



Conclusion
Using MS Excel and SPSS greatly facilitates data analysis, processing, and visualization. Using them saves time, reduces the likelihood of errors and enables analysts to provide information in a more accessible and understandable way to their audience. By using the functions in the two programs, it is possible to sort and filter only the necessary information, which in case of a large quantity of data, significantly improves the quality of their processing.
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