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[bookmark: _Toc173401362]Introduction
E-commerce sales and student survey data will be examined using Excel and SPSS. The analysis will guide business and education. In Excel, Part 1 prepares, evaluates, and visualises UK e-commerce sales. Order cancellations, sales patterns, popular products, consumer buy volumes per transaction, and profitable client segments are covered here. The analysis will offer corporate profit-boosting methods. SPSS analyses 2133 school student surveys in Part 2. This section provides gender distribution, reduced/free lunch eligibility, and student mean and median scores by meal qualification. Detailed explanations and screenshots will follow Student_Score.csv clustering. A table will compare SPSS and Excel's pros and cons by numerous characteristics. 
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Excel pre-processing sales transaction data involves specialised cleaning, arrangement, and analysis processes. The dataset includes Transaction No, Date, Product No, Product Name, Price, Quantity, Customer No, and Country. Each column covers rows 2–65536, inclusive. Cleaning data during pre-processing removes mistakes and inconsistencies. Format Column B dates accurately. Right-click the column, then 'Format Cells', then 'Date'. Formatting Columns E and F as 'Currency' and 'Number' uniformness pricing and quantity (Linoff, 2016). Missing values affect data cleansing. Examples include substituting Column E (Price) blank cells with zero or an average. IFERROR and ISBLANK help. In Columns C, D, and H, TRIM and CLEAN eliminate unnecessary space and non-printable characters. 
Data transformation prepares purified data for analysis. This extracts vital column data. Column B's Date column provides month and year for temporal analysis. Aggregation and analysis are simplified by adding extracted value columns. Some studies need to number categorical data like Product Name in Column D. Allocating product numbers simplifies analysis. To conduct complex investigations, CONCATENATE can integrate data from many columns (Berk and Carey, 2020). Aggregated data expands perspective. Works best with Excel Pivot Tables. Pivot tables organise data by field. For instance, a Pivot Table with 'Date' Rows and 'Price' Values can determine monthly sales. Using 'transaction No' in the Rows and 'Quantity' in the Values, a Pivot Table may determine product sales per transaction. Shows transaction sizes and volumes. 
Correct analysis requires data validation. Data validation rules verify data. Positive integer limits on Column F (Quantity) values protect data. Click the column, then 'Data', then 'Data Validation'. Data entering errors are prevented by validation requirements like entire numbers above zero. Excel mistake checkers guarantee data quality (Zhou, 2020). The 'Error Checking' feature on the 'Formulas' page finds and fixes typical data entry problems, ensuring data accuracy. Excel pre-processing sales transaction data requires purification, transformation, and validation. Fix missing values, standardise data formats, and aggregate data using Pivot Tables. Validated data is reliable and analytical. Pre-processing prepares the dataset for intelligent analysis. 
Microsoft Excel requires many processes to analyse sales transaction data. The data summary shows sales performance. Pivot Tables aid. Dimensional Pivot Tables aggregate data. To calculate sales, enter 'Product Name' in the Rows and 'Price' in the Values of the Pivot Table. Products with the most sales will be displayed. To calculate product sales, add 'Product Name' in the Rows and 'Quantity' in the Values (Wang, 2022). This displays product popularity and sales. Strategizing incorporates sales trend analysis. Excel charts and pivot tables enhance analysis. Use a Pivot Table with 'Date' Rows and 'Price' Values to analyse monthly sales. The 'Date' field totals monthly sales. Monthly peak sales and seasonality are shown. 
Excel charts show trends. Line and column charts show monthly sales patterns and anomalies. Choose Pivot Table data and click 'Insert' to make a chart. Change chart titles and axis labels to show patterns. Analysis of cancellation trends by time or product category may help (Ali et al., 2024). Filter a Pivot Table for cancellations using 'Date' Rows and 'Transaction No' Values. The study examines whether cancellations are period or product-specific. 
Excel gives specific sales and quantity data for product analysis. Pivot Tables with 'Product Name' Rows, 'Price' and 'Quantity' Values compare product revenue and units sold. These top and bottom-performing products can inform inventories and marketing. Customer segmentation identifies profitable client segments. 'Country' in Rows and 'Price' in Values of a Pivot Table show which nations sell more (Gündüz and Asan, 2021). This data is essential for marketing and supply chain optimisation. Microsoft Excel sales transaction data analysis entails summarising key indicators, finding patterns, and measuring performance across dimensions. To analyse sales by product, time, and customer segment, use pivot tables and charts. Data analysis aids strategic planning, operational efficiency, and company decisions. 
Excel sales transaction visualisation improves data analysis and communication. Visualising sales trends requires charts. Chart sales over time with a line or column. Start with a Pivot Table to summarise sales. Add 'Date' rows and 'Price' values by month. Monthly sales total. Select the Pivot Table's summarised data and click 'enter' to chart sales patterns (Ghiani, Laporte and Musmanno, 2022). Line charts depict changes over time, whereas column charts represent monthly sales volume. Chart titles, axis labels, and data markers aid readability. Assess product performance with bar or pie charts. To aggregate product sales, create a Pivot Table using 'Product Name' Rows and 'Price' Values. Clear comparison of product revenue. Bar charts simplify product sales comparisons. Pie charts display product sales shares more proportionally. Select Pivot Table data and click 'Insert' > 'Pie Chart'. Data labels and legends clarify charts. 
Visualising customer segmentation data reveals high-value customers. Create a Pivot Table with 'country' Rows and 'Price' Values to measure national income. Top sales countries are listed. Excel's Geographic Map Chart can show this data spatially (Bhattacharyya et al., 2018). Regional sales distribution charts reveal patterns and marketing targets. Select nation sales data and map chart from 'Insert' to create a geographic map. Adjust map parameters for data visibility and accuracy. Columns or line charts show cancellations over time. Graphic shows if cancellations are concentrated on certain days or periods. Change the chart type on the 'Insert' tab to show cancellation data trends and anomalies. 
Build a Pivot Table using 'Transaction No' in the Rows and 'Quantity' in the Values to see how many products each transaction buys. Histograms depict transaction quantities well. The chart shows purchase frequency, range, transaction volumes, and behaviour. Select the amount of data from the Pivot Table and click 'Insert' to create a histogram. Multiple Microsoft Excel charts show sales transactions. Line and column charts show sales patterns, whereas bar and pie charts show product performance. Geographic maps segment consumers, while histograms show transactions. Clear data visualisation supports strategic planning and decision-making. 
Calculating order cancellation in the dataset was a difficult task. Check Transaction No for "C" transactions to count cancelled orders. The dataset has transaction No columns from 2 to 65536. Cancellation transactions are "C" prefixed in this column. The analysis begins with "C" transaction filtering. The total comprises solely cancelled orders (McKee, 2020). Formula: Count(A2:A65536, "C*"). The formula uses COUNTIF to count all qualifying A2 cells. The Excel "C*" condition counts all "C" Transaction No entries. The wildcard asterisk (*) allows any character after "C". The calculation gives 766 cancelled orders. Transaction No "C" indicates order cancellations. This program counts dataset order cancellations. 
The Pivot Table shows monthly sales, transactions, and income. Year-round sales fluctuations are shown. Monthly sales vary greatly. Sales averaged 2800 per month in January and February. May sales high at 5299. June drops to 3346 and July to 2405 after May. Sales rose to 4923 in August. The September transaction frequency was 1622, the lowest. November sales peak at 40174. November and December revenue vary substantially. November 17, 2019, revenue is £40,763.99. Excellent revenue continued with £37,356.94 and £42,211.52 on November 18 and 20. At £47,319.31, November 22 had the largest revenue. November 23, 24, and 25 show large amounts: £23,431.52, £24,078.10, and £19,706.01. November 27, 28, 29 (£27,840.78), and 30 (£22,014.46) end big. December sales are high, but November was better. Example: December 5 brings in £35,775.42 and December 8 £31,341.59. The £524,879.89 revenue was primarily in November. Analysis shows a strong November sales peak with significant transaction volumes and income (Kelvin, Wahab and Wulandari, 2024). Peak sales seasons are targeted to optimise business procedures and prepare for increased demand. 

Figure 1: Sales trend over the months
Source: Author 

Figure 2: Sales trend over the months
Source: Author
The Pivot Table shows the dataset's most popular products by purchase frequency. With 369 units, Rabbit Night Lights sells best. Large sales imply customers want appealing and useful kids' toys. With 328 sales, Paper Chain Kit 50's Christmas ranks second. Its ubiquity in seasonal decorating may suggest Christmas merchandise interest. With 243 sales, the Hot Water Bottle Keep Calm shows a desire for stylish, functional home goods. Paper Chain Kit Vintage Christmas (234 copies sold) is also popular. The vintage style appeals to Christmas decor fans. Jumbo Bag 50's Christmas sells 215 units. Its festive and utilitarian appearance boosts sales. The 207-unit Popcorn Holder prefers themed items for social or entertainment occasions. Top sellers include Hand Warmer Owl Design with 201 sales. Its unusual style and utility make it popular. Practical, seasonal, or theme-based products are growing in popularity (Zhou, 2020). According to this research, stocking popular items and matching product offerings to consumer preferences are crucial. 

Figure 3: Most frequently purchased products
Source: Author
Pivot Tables show the most product purchases. Transaction item counts vary greatly. Top deal 581219 buys 747. The largest order and product buy. Following carefully, transaction No 581492 has 730 items. Large quantity indicates huge client buy. Transaction 580729, the third-highest, has 720 items. The dataset's bulk purchases are confirmed. Fourth, transaction 579777 is substantial with 685 goods. Finally, transaction No 581217 contains 674 goods, completing the top five by quantity. Each transaction shows a trend towards bulk purchases, which may affect inventory management and sales strategy (Wang, 2022). The top five transactions are big purchases. This purchasing behaviour data is important to understand client buying habits and optimise inventory for demand. 

Figure 4: Customer purchase in each transaction
Source: Author
A pivot table of successful client groupings shows country revenue. This data shows which regions boost profits most. UK profits are highest at £475,276.81. UK revenue leads to firm revenue, indicating profitability. France is second-most profitable at £7,893.22. This big sum suggests a strong French market and clientele. Austria's £7,937.83 proves its unique profitability. Germany brings in £7,369.25. This large number shows Germany's profitability. Iceland, with £3,965.52, is another small but important market. Ireland earned £7,263.28, Italy £2,151.27, and Norway £2,123.96. These regions provide significant money. Low-profit countries include Australia (£49.52), the Channel Islands (£158.12), and Sweden (£90.42). These numbers indicate these markets contribute less to profitability than top regions (McKee, 2020). The UK dominates revenue, while other European countries contribute significantly. This data helps market and allocate resources by profitable region. 


Figure 5: Most profitable segment customers
Source: Author
The findings suggest three recommendations to increase profits. Focus on High-Performing Markets is the first one. UK revenue is highest. The corporation should expand in the UK to profit. Promoting, boosting local inventory, and collaborating with UK merchants or influencers may assist (Linoff, 2016). Adapting campaigns and products to UK tastes and trends may enhance sales and profitability. Expanding in high-revenue European markets is the second recommendation. Grow in high-revenue European markets including France, Austria, and Germany. We need expansion strategies in these major European markets. Tailor marketing, customer service, and online purchasing to local tastes. Addressing market-specific issues may boost revenue and share. Diversify products using sales trends is the third recommendation. Popular products are bought often. To capitalise on these trends, the corporation may modify or add to its best-selling products. Holiday decorations and home goods may sell better with new or limited-edition designs (Kelvin, Wahab and Wulandari, 2024). Trend-based promotions and data-driven inventory management boost product availability and profitability. To increase growth and profitability, these suggestions use strengths, optimise high-revenue markets, and match products to consumer preferences.
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The SPSS was used for the gender distribution of students. Data shows 1,077 male and 1,056 female students. Despite a slight male predominance over female students, this distribution is approximately equal. Males outnumber females by 21, 1,077. This small difference shows gender dispersion despite male dominance. Gender equality is needed for student access to educational resources, programs, and opportunities (Abu-Bader, 2020). Knowledge of gender distribution aids education planning and analysis. Policies and activities that meet male and female student requirements must be gender-sensitive. Gender-specific support programmes can ensure no group is unfairly disadvantaged. Academic achievement, participation, and educational activity involvement can be examined using gender distribution statistics. If gender differences in academic achievement or extracurricular activity are found, personalised interventions can be devised. It gives all children equal school achievement chances. Gender balance fosters inclusive learning (Watkins, 2021). A gender-balanced school offers support to everybody. Inclusivity helps boys and girls learn. SPSS shows a roughly equal gender distribution with a slight male student predominance. Learning initiatives, equitable resource distribution, and diverse learning settings depend on this understanding. The data emphasises gender balance in educational planning and policy to satisfy all students' needs. 
[image: ]
Figure 6: SPSS
Source: Author
SPSS student data indicates reduced and free lunches. The results indicate that 918 pupils receive reduced or free lunches and 1,215 do not. This shows that more kids don't qualify for free or reduced lunch. Many students qualify for free or reduced meals due to financial hardship. For educational resources and chances, 918 students need help. The 1,215 pupils who do not qualify for reduced or free lunch show that the majority do not need it. Wealthier schools may impact resource and aid allocation (Valente et al., 2020). Compare reduced and free lunch recipients to non-recipients to evaluate student economics. Underprivileged pupils receive personalised programming and support. This may include improving educational resources, extracurricular activities, and academic support for reduced- or free-lunch students. Financial aid can affect academic achievement and student well-being, according to data. Lunch qualifying status and academic achievement reveal how financial aid affects student success and engagement. The investigation finds discrepancies and adapts solutions (Quinino, Reis and Bessegato, 2022). Children eligible for free or reduced meals differ in SPSS. 918 students qualify and 1,215 do not, highlighting the need for targeted aid for financially disadvantaged students while serving the greater student population. Successful help and student access to educational resources requires this information. 
[image: ]
Figure 7: SPSS
Source: Author
SPSS gives thorough reduced and free lunch statistics. The mean and median represent these groups' academic scores. Students on free or reduced lunch average 45.24619. This number represents this group's average student achievement (Shrestha, 2021). The median score for this group is 0. The median implies that many students scored below the mean or that the distribution is skewed. Due to data limitations or scoring process characteristics, many students in this group scored 0, since the median is zero. Non-free meal pupils averaged 62.2921811. Their higher average score indicates greater performance than reduced or free meal recipients. This group has a median score of 0, like the qualifying group. Like the prior group, this median suggests a high proportion of low-scoring kids or a skewered distribution. Both groups' mean scores ranged substantially. Overall, non-free lunch students do better. Mean score variation may be due to socioeconomic level, resource availability, and supplemental support networks for children in different financial conditions (Watkins, 2021). Both groups had median scores of 0, indicating a severely skewed data distribution. Understanding student development across groups requires this. It reveals that reduced- or free-meal students may need greater support to close the performance gap. SPSS says students without free or reduced meals score higher. Both groups' median scores of 0 show data skewness. These data help establish how financial aid influences academic achievement and how to help needy students. 
[image: ]
Figure 8: SPSS
Source: Author
SPSS K-Means Clustering using "Student_Score.csv" required a thorough process. Open SPSS and load "Student_Score.csv". Import the CSV file into SPSS using File > Open > Data. For formatting and display, see Data View. Find clustering variables (Valente et al., 2020). Check pre-and post-test scores and free/reduced meal eligibility. Variables group comparable pupils. For K-Means clustering, analyse > classify > cluster. The K-Means Cluster dialogue box opens for clustering parameters. Select pre-and post-test scores in the K-Means Cluster dialogue box and add them to Variables. Grouping depends on variables. Choose. Cluster 3 divides data into three categories. Analysis goals or research questions should define cluster numbers. Check and adjust Options settings. 
[image: K-Means Cluster Analysis in SPSS]
Figure 9: SPSS K-Means Clustering
Source: Author
Save dataset cluster allocations by checking the save cluster membership. This allows later analysis. Click OK to test K-Means Clustering. SPSS generates statistics, clusters, and membership (Shrestha, 2021). Cluster Centres in SPSS show each cluster's average clustering variables. The table illustrates cluster central trends. All student cluster assignments are in the Cluster Membership table. This table groups students. Understand group traits by studying cluster profiles. Cluster 1 may have the best pre- and post-test scores, Cluster 2 intermediate, and Cluster 3 bad. Scatter plot clusters. Chart Builder > Scatter plot. Display pre-and post-test scores on opposite axes using cluster markers or colours. 
	Criteria
	SPSS
	Excel

	Purpose
	· For data management and statistical analysis. Calculates complex statistics well (Quinino, Reis and Bessegato, 2022). 
	· General-purpose spreadsheet. Fits basic data analysis and visualisation. 

	Ease of Use
	· Advanced features require training. Navigation is harder for beginners. 
	· Friendly interface. Most people can calculate and process simple data. 

	Data Handling
	· Excels at huge data manipulation. 
	· May struggle with large datasets but handles small ones easily. 

	Statistical Analysis
	· Factor analysis, grouping, and regression are included. 
	· Basic stats only. Complex analyses require manual setup or instrumentation. 

	Visualization
	· Presents complicated statistical charts and visualisations. 
	· Includes basic charts. Complex visualisations require manual setup or equipment. 

	Data Import/Export
	· Compliant with statistical tools and data formats. 
	· Multi-file type but may struggle with large or complex datasets. 

	Automation
	· Syntax automates repetitive processes (Abu-Bader, 2020). 
	· Supports task automation macros, although advanced automation is difficult. 

	Cost
	· Often requires costly commercial licensing. 
	· Wide availability in Microsoft Office makes it cheaper. 

	Collaboration
	· Limited cooperation. Usually for individual analysis. 
	· Solid cloud-based collaboration lets several people modify the same content. 

	Data Integrity
	· Advanced data validation and management tools ensure data integrity. 
	· Data integrity requires user attention; fewer validation options than SPSS. 
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Excel and SPSS were used for data analysis, visualisation, and administration. Microsoft Excel sales transaction data pre-processing required cleansing and structuring. It involved removing unnecessary data and ensuring data consistency. Sales frequency peaked in November PivotTables. The top-selling products and transaction volume were identified. Based on client segment sales, the UK contributed significantly to profitability. Student survey data on reduced/free lunch eligibility was evaluated by SPSS. Demographic and performance data were used to generate student mean and median scores in SPSS. The investigation showed a huge performance gap between qualified and unqualified people. K-Means Clustering showed student performance by scores and demographics. To increase profits, target high-revenue sectors, optimise products by popularity, and focus on high-volume sales periods. Excel data processing and SPSS statistical analysis gave actionable insights and educated decision-making. 
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Sales trend over the months 

Price (£)	
11/17/2019	11/18/2019	11/20/2019	11/21/2019	11/22/2019	11/23/2019	11/24/2019	11/25/2019	11/27/2019	11/28/2019	11/29/2019	11/30/2019	12/01/2019	12/02/2019	12/04/2019	12/05/2019	12/06/2019	12/07/2019	12/08/2019	12/09/2019	40763.99	37356.94	42211.519999999997	37753.089999999997	47319.31	23431.52	24078.1	19706.009999999998	16183.8	21358.46	27840.78	22014.46	18363.87	18153.38	12943.44	35775.42	21639.040000000001	15275.59	31341.59	11369.58	

Most frequently purchased products 


Rabbit Night Light	Paper Chain Kit 50'S Christmas	Hot Water Bottle Keep Calm	Paper Chain Kit Vintage Christmas	Jumbo Bag 50'S Christmas	Popcorn Holder	Hand Warmer Owl Design	369	328	243	234	215	207	201	


Customer purchase in each transaction
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Most profitable segment customers 

Total	Australia	Austria	Belgium	Channel Islands	Cyprus	Czech Republic	Denmark	EIRE	Finland	France	Germany	Greece	Iceland	Italy	Japan	Malta	Netherlands	Norway	Portugal	Spain	Sweden	Switzerland	United Kingdom	USA	49.52	7937.83	2134.5700000000002	158.12	1289.82	23.52	239.8	7263.28	395.55	7893.22	7369.25	232.65	3965.52	2151.27	474.8	143.68	1216.0999999999999	2123.96	1402.1	2032.56	90.42	749.85	475276.81	265.69	


Sales trend over the months 

Sales frequency 	
Jan	Feb	Apr	May	June	Jul	Aug	Sep	Nov 	2885	2853	2028	5299	3346	2405	4923	1622	40174	
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