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Pre-processing the data
Even in the absence of coding skills, one may effectively handle and process structured data using Microsoft Excel. When dealing with structured data, the tools and methods in Excel may be quite helpful (Boulila et al. 2023). This section will discuss a limited number of the many different methods and provide illustrations. Data preparation is a kind of procedure involved in data analysis. There are several solutions available for converting raw data into a format that computers can effectively exploit. Prior to analysing the data, it is essential to ensure its cleanliness and usability. Preprocessing enhances data quality by assuring its consistency and compatibility. 
The IF function will return a certain number if a condition is determined to be true. Assuming that the statement "is 2 greater than 3" is true, the technique checks whether the condition is satisfied. The method returns the string "2 > 3" when the condition is true and "2 < 3" when it is false (Hamad et al. 2022).
If errors arise, the use of this IFERROR code might be advantageous. The most frequent Excel mistakes are #N/A, #VALUE!, #DIV/0!, #REF!, #NAME?, and #NUM!. Here is an illustration of the outcome when we try to divide 1 by 0, in order to demonstrate how to handle the mistake.
The LEFT function may be used to get the first 'n' characters of a string. To get the first three characters of the string "Excel", one may refer to an illustrative instance. The function will return the string "Exc".
To get the final 'n' characters of a string, Excel may use the RIGHT method (Gad-Elrab, 2021). Obtaining the last three characters of the word "Excel" is simple in this particular situation. The output of the function will be "cel".
To get a substring of a string using the MID function, user need to provide the starting position and the required length of the substring. Examining a specimen that retrieves the substring "xce" from the word "Excel" The beginning point is two, and the maximum number of characters to return is three.
Analysing the data
The main capability of Microsoft Excel lies in its variety and resilience. The values of certain cells may be readily determined using the built-in capabilities of the software, such as MIN, MAX, and AVERAGE (Srivastava et al. 2022). The Analyse Data in Excel feature enables users to get a comprehensive understanding of the data by using questions that are formulated in natural language. Users may use these queries to ask questions about the data without of having to do intricate computations. Microsoft Excel enables users to create, arrange, and analyse data inside a spreadsheet. 
Analysts and other users may use programmes such as Excel to arrange data in order to facilitate the identification of alterations or additions. Excel has several rows and columns of boxes. These are the cellular structures (Tong-On et al. 2021). Analyse Data provides trend analysis, patterns, and high-level visual reports. The programme also has a drag tool that allows users to easily shift equations to other cells by moving the pointer. The filter feature of the Pivot Table enables users to categorise data into several categories. To effectively do research, it is essential to get acquainted with the Pivot Table function and learn how to employ it. This is because it revitalises the previously incomprehensible raw data that was entered (Arnaboldi et al. 2021). Excel is complex software with several capabilities that cannot be fully understood in one session.
 Visualising the data
Excel data visualisation involves displaying data graphically with the use of graphs, charts, and other visual elements. It facilitates the understanding and analysis of challenging data by revealing patterns, trends, and relationships in the data. No company, no matter how large or little, is immune to Excel's data collection and analysis capabilities. Its powerful features and user-friendly design make it simple for users to see their information in a second (Islam, 2020). 
The primary function of the spreadsheet programme Excel is numerical data manipulation, although it also has other uses such as data creation, editing, sorting, analysis, and summarization. Additionally, Microsoft Excel is capable of doing statistical and mathematical computations, making it a useful tool for solving reasoning and math difficulties.
Creating visually appealing charts, graphs, and maps from plain text is Excel's primary data visualisation tool's forte (Borissova et al. 2020). It simplifies complex information so that more people can grasp it. Instead of working with raw data, the data visualisation tools in Excel make use of charts, graphs, and maps to demonstrate the significance of the data. To help users quickly see trends, patterns, and outliers in large amounts of data, data visualisation tools use graphical representations such as charts, graphs, and maps. It is also a fantastic tool for employees or company owners to use when trying to explain complex ideas to someone without a technical background.
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	Month
	Total Sales

	January
	18363.87

	February
	18153.38

	March
	0

	April
	12943.44

	May
	35775.42

	June
	21639.04

	July
	15275.59

	August
	31341.59

	September
	11369.58

	October
	0

	November
	360018

	December
	0





Over the course of the year, UK sales changed a lot, with clear highs and lows in different months. There were a lot of sales in the first month of the year, £18363.87 worth, which showed that sales were going well. But this growth took a small hit in February, when sales reached £18153.38. This kept performance pretty stable.
Sales went down to zero in March, which wasn't like them at all. There are many possible reasons for this rapid drop, such as changes in the weather, the business, or the way the market works and how that affects how people act.
Sales were the same in April as they were in February: £18153.38. This means that things are back to normal. With sales of £35775.42, up more than double from the previous month, May was a very big month. This rise could mean that buyers' wants have changed because of things like sales or the time of year.
June sales were a little lower than May's high point, at £21639.04. There were more sales last month, but this number shows that things are still going pretty well. The business made even less money in July, £15275.59, which could mean that people aren't spending as much.
It really picked up in August, when the number of sales went back up to £31,415. Things like back-to-school shopping, summer sales or other things that make people want to buy things could be to blame for this big jump.
In September, sales dropped a lot again, and profits dropped to £11369.58. Naturally occurring or other outside causes that are changing the way people act right now could be to blame for this drop.
The same thing happened in October as it did in March: there were no sales. This could be a sign of a pattern that keeps happening or of how the market is changing this month, which is having an effect on sales.
In November, sales went through the roof, reaching £3,06,018. Regular events like Black Friday and the holiday shopping season probably caused this big rise. These events make people spend more money, which drives sales to ever-higher levels.
Just like in March and October, there were no sales in December. There were also none in November. At this point, it's possible that this happened because the Christmas shopping season is almost over. When this happens, the market changes and sales drop.
In short, buying trends in the UK changed a lot over the course of the year. A lot of things, like changes in the seasons, the business, and the way the market worked, led to the highs and lows. These things had an impact on how people acted and spent their money.
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A customer choice was the "Paper Craft Little Birdie," which was one of the most-bought things all year. People wanted and looked for this item a lot, likely because it was special, well-made, and useful in many ways.
It's likely that the "Paper Craft Little Birdie" became popular because it appealed to a lot of different types of people, from crafts and DIY fans to professional artists and makers. Its artistic style, attention to detail, and complex design made it popular with people who wanted to add some imagination and charm to their projects.
A lot of art projects, like scrapbooking, card making, home decor, and more, use the product, which is another reason why it's so popular. Despite its many uses, the "Paper Craft Little Birdie" remained a favourite among people of all ages and interests.
People may have become even more interested in the product because of good reviews, successful marketing, and word of mouth. It may have become one of the most well-known things in its field because of this.
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Total number of transactions = 65536
Total Quantity of sold products = 553873
Hence, customers purchase in each transaction = 553873 / 65536 = 8.45
It's useful to know how many items a customer normally buys in a deal when research how they buy things. For the average number of items bought per transaction, we divide the total number of items bought (553873) by the total number of transactions (65536). Calculation shows that there are about 8.45 things in each buy. When a person makes a purchase, this number shows how many items they usually buy. This number helps stores and businesses decide what to sell, how much to charge, and how to market their products.
A higher average number of things bought per transaction could mean that people are buying in bulk or taking advantage of deals that come in packages. When shops have this kind of knowledge, they can use it to make sales or group deals that are more appealing to customers.
A lower average, on the other hand, could mean that there are chances to cross-sell or up-sell related items to make the deal more valuable and improve the customer's shopping experience as a whole. By looking at the average amount of goods bought per transaction, businesses can make sure their plans are in line with what customers want. This can help them make more sales and gain loyalty from customers over time. Based on facts, this method helps shops work better and stay competitive in a market that is always shifting.

[bookmark: _Toc161267988]Most profitable customer segments
	Location
	Total Sales

	Australia
	49.52

	Austria
	7937.83

	Belgiam
	2134.57

	Channel Island
	158.12

	Cyprus
	1289.82

	Czech Republic
	23.52

	Denmark
	239.8

	EIRE
	7263.28

	Finland
	395.55

	France
	7893.22

	Germany
	7369.25

	Greece
	232.65

	Iceland
	3965.52

	Italy
	2151.27

	Japan
	474.8

	Malta
	143.68

	Netherland
	1216.1

	Norway
	2123.96

	Portugal
	1402.01

	Spain
	2032.56

	Sweden
	90.42

	Switzerland
	749.85

	United Kingdom
	475276.8

	USA
	265.69





People who shop at the store with the most total sales would be the most successful. UK sales of £475276.8 make it clear that this knowledge is most useful for people in the UK. With this many, it's clear that people from the UK bring in the most money and make the business the most money. There may have been sales in other places, but not nearly as many as there were in the UK. The UK market has a lot of potential, but it needs focused attention and well-thought-out steps to keep and maybe even grow market share.
Businesses should pay attention to their best customers and find out who they are. It's possible that this means making sure that the UK buyers are happy with the marketing plans, product lines, and customer service. It can also use market insights and data analytics to find out what this group of people really wants and needs. This way, you can focus on making the most sales and money. Even though sales are very good in Austria, France, and Germany, they are still not nearly as high as they are in the UK. This makes it clear that the UK is the most successful country in this set of data.
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The above calculation and explanation shows that the UK market is the most important. Because of this, the company should put more of its money and time into growing in this market (Gupta and Jiwani, 2021). UK customers could be the subject of targeted marketing, new products or services that fit their tastes, and exchanges that are more personal, all of which would make the customer experience better. Making the supply chain faster and better managed can also help make more money and meet the high demand in the UK. The company can keep growing and make as much money as possible by giving this group of people what they need to do well.
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1. How many students are male and female?
Males - 1056
Females - 1077
[image: ]

2. How many student qualifies and does not qualify for reduced/free lunch?
[image: ]

3. What are the mean and median of students who qualifies and does not qualify for reduced/free lunch?
Students who doesn’t qualify for reduced/free lunch

	Mean
	21.44774

	Median
	21



Student who qualifies for reduced/free lunch
	Mean
	24.5817

	Median
	25



4. A specific example of Clustering
The examle is presented by using 3 clusters
	Initial Cluster Centers

	
	Cluster

	
	1
	2
	3

	Zscore(Gender)
	-1.00966
	-1.00966
	.98997

	Zscore(Lunch)
	1.15018
	-.86902
	1.15018

	Zscore(Pretest)
	-2.35609
	2.65751
	.07698

	Zscore(Posttest)
	-2.29518
	2.20907
	.49317



	Iteration Historya

	Iteration
	Change in Cluster Centers

	
	1
	2
	3

	1
	1.575
	1.762
	1.382

	2
	.399
	.261
	.189

	3
	.155
	.068
	.135

	4
	.093
	.063
	.145

	5
	.062
	.058
	.109

	6
	.038
	.057
	.073

	7
	.035
	.054
	.064

	8
	.017
	.043
	.050

	9
	.011
	.055
	.057

	10
	.036
	.099
	.128

	a. Iterations stopped because the maximum number of iterations was performed. Iterations failed to converge. The maximum absolute coordinate change for any center is .088. The current iteration is 10. The minimum distance between initial centers is 4.205.



	Final Cluster Centers

	
	Cluster

	
	1
	2
	3

	Zscore(Gender)
	-.12516
	-.86434
	.98997

	Zscore(Lunch)
	.99652
	-.69039
	-.60858

	Zscore(Pretest)
	-.92823
	.80472
	.41161

	Zscore(Posttest)
	-.91329
	.77328
	.42275



[image: ]

	ANOVA

	
	Cluster
	Error
	F
	Sig.

	
	Mean Square
	df
	Mean Square
	df
	
	

	Zscore(Gender)
	565.966
	2
	.470
	2130
	1205.424
	.000

	Zscore(Lunch)
	690.468
	2
	.353
	2130
	1958.153
	.000

	Zscore(Pretest)
	623.093
	2
	.416
	2130
	1498.269
	.000

	Zscore(Posttest)
	598.882
	2
	.439
	2130
	1365.412
	.000



	Number of Cases in each Cluster

	Cluster
	1
	841.000

	
	2
	633.000

	
	3
	659.000

	Valid
	2133.000

	Missing
	.000



Clustering is primarily used for similar data points within a group. It can also establish the significance of specific variables over others from the same category or level. Here, the significance of all four variables is zero and hence there is not any inequality among those. Instead, it shows that the contribution of those variables towards the formation of the data set is quite the same.
Steps to get the outcomes
First, Descriptive statistics of four variables
[image: ]
Second, K-means cluster with three clusters
[image: ]
Some data-mining and text-mining methods
Some Data-mining methods
· An existing structure or model is generalized for making it compatible with new data; this concept of data mining is known as classification. Here, specific data sets are observed with known category membership. After that, a prediction is made according to the development knowledge for any similar object. The retail companies classify their transactions into multiple categories.
· Clustering in data mining is used for grouping similar data points on the basis of their characteristics and features. In a context of multiple groups, the objects of a same group are similar to each other but they are different from the objects of another one (Suresh and Harshni, 2017). It has become a popular method for businesses to use for market segmentation.
· The prediction of numeric values within a given dataset is made through the use of regression techniques (Matsumoto et al. 2017). The analysis of different statistical figures of a business is also done by it such as economic indicators, promotional expenditures, sales value and volume etc. 
Some Text-mining methods
· Text mining is the process of developing structured data through the transformation of unstructured text (Jo, 2019). It allows the medicines to understand the human language. One of the popular methods of that is sentiment analysis which is applied within areas like customer feedback, and employee satisfaction assessment in real-life businesses (Gaikwad et al. 2014).
· Topic modelling in text mining allows one to compare and analyse multiple topics, and then summarize them accordingly. It becomes easy to discover the hidden topical patterns through it (Lee et al. 2010). Different uses of artificial intelligence within areas like social media are based on topic modelling.
· Named Entity Recognition (NER) is another important method of text mining which is used for customer support, legal document analysis, research papers, news aggregation etc. Some of the core purposes of it are to make machine translation, retrieve information and answer questions (Zong et al. 2021). 
5. Advantages and disadvantage of using SPSS and Excel
	


SPSS
	Advantages
	Disadvantages

	
	There is flexibility within both input and output availability; the data can be entered in hierarchical data format.
	The default format for the input and output log files are software dependent and there are less options or variations to export those in other formats.

	
	Data recording and computing capabilities are also effective for storing and computing big data.
	SPSS lacks the ability to handle long question texts.

	
	It has the ability of providing quick results from analysis like descriptive, regression, correlation etc.
	It also does not include all possible statistical procedures like the available alternative options. Hence, it makes it similar to those (Pfister et al. 2013).

	
	It is one of the best available tools for cluster analysis.
	The features related to generation and modification of graphs or charts are not simple or easy like MS Excel.

	
	The software has an available free version and it is also compatible with multiple operating systems like Linux Windows, Macintosh etc.
	Though the free version is good enough for the beginners, it has multiple restrictions. For certain cases, it can be too expensive.

	

	

Excel
	Availability of multiple statistical functions for the beginners and easy to use as compared to other available options.
	It is more prone to human errors and hard to consolidate. 

	
	It is the one of the best tools for developing financial plans related to cash flow, budget and other financial statements (Abbott, 2014).
	It is not designed for collaborative work or to make quick decisions.

	
	Easy availability with most of the systems and easy maintenance.
	The statistical options are not available from the beginning rather the user has to download and apply certain features.

	
	It is a robust statistical software and even if it does not belong to the statistical categories like SPSS still it is highly featured.
	There are too many formulas for different functions and certain statistical operations cannot be conducted within it as well.

	
	It has the options of expansion through the purchase of add-ins and use of syntax features.
	Statistical output is not updated automatically.
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