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Part 1
1.1 Introduction
In the current digital space, e-commerce is one of the best engagements for any business to expand its presence and efficiency in the customer segment. With the leveraging of the online utility platforms, the firms have different varieties of products or services to mitigate the global scale that benefits the channels for sustainability and operational costs. The behavioural aspect so that consumers are directly involved in the usage of digital devices to, mitigate the data-driven strategies for making more efficient business operations.
The transaction of sales derivation of the UK-based online retail shop focuses on a particular segment that is gifts and homewares. The derived dataset helps the analyst gather valuable insights into the purchasing patterns and customer segmentation of the product and the ratios of sales. Microsoft Excel is the best tool for data pre-processing that helps in proper visualization and deriving proper objectives from the data to have a proper meaningful story for better informed strategic decisions of business. The focus is understanding the monthly ratio of sales that are most frequently purchased and assessed for having an average transaction of the products. The findings of the derived analysis will help an organization to have more actionable recommendations, to have a proper profitability structure and have an added advantage of an e-commerce platform.

1.2 Data Pre-processing
1.2.1 Remove Duplicates
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It can be observed that these illustrations help to remove and check that there are no duplicates in the dataset. The Remove Duplicates tab from the Data Tab is used.
1.2.2 Handling Missing Values
 [image: A screenshot of a computer

Description automatically generated]
It can be observed that validate the missing information in the column of the dataset. These needed to be checked and filled with values to have a better integrated dataset and to remove the incomplete rows.

1.2.3 Data Formatting
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It can be observed that the Data derivation needed to be proper as this might create animosity in the analysis. To make the time series analysis this needed to be correctly formatted.
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1.3 Data Analysis
1.3.1 Sales Trend Over the Months
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It can be observed that the trends of sales overtime are very crucial for maintaining proper patterns and fluctuations while having derivative growth for the business segment. On the dataset of UK-based retail shop, the sales trend has valuable insights that are mitigated to have more derivative strategic decisions on different aspects like the management of inventory, marketing and many other promotional activities. The first step that is done is to make a pivot table of the sales trends monthly for analysis. The data are critically organised by transaction values that involve the transaction date, details of the product, the quantity sold and the product list. The grouping of the data variables is done monthly. This derives a clear objective of the depiction of the fluctuated sales ratio and data in a thorough year.
The Total Sales column, which was calculated by multiplying the Price by the Quantity for each transaction, was then summed up for each month within the Pivot Table. This provided a comprehensive summary of the total revenue. This was generated in each month by examining these monthly totals; it became possible to identify periods of high and low sales, shedding light on potential seasonal trends or the impact of external factors such as holidays or special events. A line chart was created based on the Pivot Table data to further enhance the analysis. The line chart plotted the total sales on the Y axis and the months on the X axis, offering a visual representation of the sales trends over the year. This visualisation made it easier to observe patterns, such as peaks and troughs in sales activity.
The line chart revealed several key insights, for example, it was possible to identify months with consistently high sales (this might coincide with holiday seasons) and months with lower sales (this could indicate periods of reduced customer activity). Such insights are critical for planning inventory, marketing efforts, and sales strategies, for example understanding that sales spike in certain months allows the business to stock up on popular items in advance and launch targeted marketing campaigns to capitalize on increased consumer spending during these periods.
1.3.2 Most Frequently Purchased Products
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  It can be observed that identifying the most frequently purchased product is essential for understanding customer preferences, as well as optimising product offerings. This analysis helps the business to focus on stocking, as well as promoting items that are in high demand. This can, in turn, drive higher sales and customer satisfaction. To determine which products were purchased most often, a Pivot Table was again employed, this time, the Product Name column was the focus, with the data being grouped by each unique product. The Pivot Table was set to count the number of occurrences of each Product Name, essentially tallying how many times each product was sold across all transaction in the dataset. This count of occurrences provided a clear picture of product popularity. Also, in this case, by sorting the results in descending order, it was possible to quickly identify the top-selling products. These were the items that customers purchased most frequently, indicating strong demand, as well as potential areas for future promotion or development. To make the analysis more accessible and actionable, a bar chart was created. This is to visualise the frequency of purchases for the top 10. The bar chart displayed the Product Name on X axis and the frequency of purchases on the Y axis. This visualisation offered an immediate understanding of which products dominated the sales and how they compared to one another in terms of popularity.
The bar chart highlighted several bestsellers, which were critical to the shop’s revenue. These insights suggested that the business should consider prioritising these items, it should focus on its inventory management. Marketing efforts also, for instance, thus, by ensuring that these popular items are always in stock and prominently featured on the website, the business can cater to customer demand, as well as potentially increase sales. the bar chart could also reveal opportunities for bundling popular items with other products to drive higher transaction values. For example, if certain products are frequently purchased together, the business could create special offers to encourage customers to buy more items in a single transaction, thereby boosting overall revenue.
1.3.3 Number of Products per Transaction
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It can be observed that analysing the number of products purchased per transaction provides crucial insights into customer buying behaviour. Understanding how many items customers typically purchase can help the business tailor its marketing strategies, optimise inventory management, as well as potentially increase the average transaction value through targeted promotions. To assess the number of products per transaction, a Pivot Table was created in Excel. The data was grouped by Transaction No, with the Quantity column summed for each transaction. This summation represents the total number of items purchased in each individual transaction, providing a clear view of customer purchasing patterns.
The initial analysis revealed variation in transaction sizes, indicating that while some customers made large purchases, others bought only a few items. Understanding this variation is essential for developing strategies to increase the number of products per transaction, such as offering discounts on bulk purchases or suggesting complementary products at checkout to gain a deeper understanding of the distribution of products per transaction, descriptive statistics were calculated using Excel’s Data Analysis tool. Key metric such as mean, median, as well as mode of the quantity of products per transaction were determined. The mean provided an overall average number of products purchased per transaction. This metric offered a baseline for understanding typical customer behaviour. The median, representing the middle value of the dataset, indicated the typical transaction size, unaffected by outliners. The mode, or the most frequently occurring transaction size, highlighted the most common purchasing behaviour among customers.
These statistics revealed whether most customers tended to purchase a small number of items or if larger transactions were more common, guiding the business in developing strategies to either encourage larger transactions or better cater to smaller, more frequent purchases.


1.3.4 Most Profitable Segment Customers
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It can be observed that identifying as well as targeting the most profitable customer segments is crucial for maximizing revenue, as well as improving customer retention. By understanding which customers contribute the most to total sales, the business can tailor its efforts to cater to these valuable segments, thereby increasing overall profitability. A Pivot Table was created to segment customers based on Customer No with the Total Sales for each customer calculated by summing up the sales across all their transactions. This analysis allowed the identification of which customers or customer segments contributed the most to the shop’s overall revenue.
The Pivot Table results provided a clear ranking of customers by their total spending, revealing which segments were the most valuable to the business. These insights were critical for developing targeted marketing strategies, such as offering exclusive discounts or personalised recommendations to high-value customers. To identify the most profitable customer segments, the Pivot Table was sorted in descending order based on total sales. this sorting allowed the easy identification of the top-performing customers or segments. Filtering the data further helped isolate specific segments, such as small businesses or frequent repeat customers, which contributed significantly to the shop’s revenue.
Understanding which segments were the most profitable, enabled the business to focus its marketing efforts on retaining these customers, as well as encouraging further spending (Matthews-El and Bottorff, 2024). For instance, creating loyalty programs for high-spending customers or offering volume discounts to small businesses could drive additional sales. to visualize the contribution of each customer segment to total profits, a pie chart was created. The pie chart displayed the share of each customer segment in the overall sales, providing a clear and immediate understanding of how different customers groups contribute to the business’s success. This visualisation helped in identifying which segments had the most significant impact on the shop’s profitability. It also highlighted opportunities to nurture underperforming segments or further capitalise on the most profitable ones. For example, if a particular segment showed strong performance, the business could explore ways to expand that segment or replicate its success in other areas.
1.4 Strategic Recommendations
Based on the analysis of the sales transaction data, several strategic recommendations can be proposed to enhance the profitability, as well as operational efficiency of the UK-based online retail shop. These recommendations are grounded in the insights derived from the trends observed in sales, product popularity, customer behaviour as well as profitability across different segments. The analysis revealed that certain products are not only frequently purchased, but also offer higher profit margins. This could involve highlighting these products on the website, offering bundles that include these items, as well as promoting them during peak shopping seasons. The shop could consider expanding the range of high-margin products by introducing familiar items that align with customer preferences (Kesavan, 2024). The data indicated that certain customer segments, particularly repeat buyers, as well as small businesses purchasing in bulk, contribute significantly to the shop’s revenue. Tailored marketing campaigns that focus on these profitable segments could drive further sales. for instance, implementing loyalty programs or providing exclusive discounts for repeat customers could encourage increased spending. For small businesses, offering bulk purchase discounts or special deals on frequently ordered items could strengthen these relationships and secure long-term revenue streams.
The sales trend analysis showed fluctuations in sales across different months, likely influenced by seasonal factors. To capitalize on these trends, the shop should plan targeted promotions as well as stock management strategies around peak periods, such as holidays or special events. Pre-season marketing campaigns, as well as time-limited offers could drive higher sales during these peak periods, while off-season promotions might help maintain steady sales throughout the year. Personalisation has become a key factor in online retail success (Bartucz, 2024) by utilising the customer data available, the shop could implement personalised marketing strategies such as recommending products based on the past purchases or browsing history. Personalised emails, product suggestions on the web site, targeted adds could increase the likelihood of repeat purchases as well as higher transaction values. Lastly, the shop should refine its inventory management practices based on the sales data insights by closely monitoring product demand as well as adjusting stock levels; accordingly, the business can reduce the likelihood of overstocking or stockouts (Schwarz, 2024). Efficient inventory management will not only improve cash flow, but also enhance customer satisfaction by ensuring that popular products are always available.









Part 2
2.1 Gender Distribution of Students
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It can be observed that in initial phase of the analysis the objective was to determine the gender distribution among 2133 school students surveyed. This information was crucial for understanding the demographic composition of the student body, as well as, for further analysis of how gender might relate to other variables, such as test scores and eligibility for reduced/free lunch. The data was imported into SPSS from Student_Score.cvs file. Once the data was loaded, the Gender variable was analysed using the Descriptive Statistic function within SPSS. This tool provided frequency counts, which indicated the number of males, as well as female students in the dataset. To visually represent the gender distribution, a bar chart was created in SPSS. It can be observed that the chart was chosen for its simplicity, as well as effectiveness in illustrating categorical data. Each bar in the chart represents the count of students within each gender category (male, female). The analysis revealed that the gender distribution among the students was balanced, with a slight majority of one gender over the other. Specifically, 1056 male students and 1077 female students were recorded accounting for approximately 49,5% - 50,5% of the total population, respectively. It can be observed that the bar chart effectively illustrated this distribution, showing the slight difference in the numbers of males, as well as female students. This balance in gender distribution was significant, as it ensured that subsequent analysis related to gender differences were based on a representative sample.








2.2 Reduced/Free Lunch Eligibility
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It can be observed that following the gender distribution analysis was the next step to assess how many students qualify for reduced/free lunch. This analysis was vital for understanding the socio-economic background of the student population, as well as for exploring potential relationships between lunch eligibility and academic performance. The eligibility data was contained in the Lunch Status variable, which categorised students as either qualifying or not qualifying for reduced/free lunch. Using SPSS, the data was analysed through the Frequencies function, which calculated the number of students in each category. To provide a visual representation of this data, a pie chart was generated in SPSS. The pie chart was selected because is effectively depicted proportions, allowing for a clear comparison between the two categories of lunch eligibility. The analysis indicated that a significant portion of students qualified for reduced/free lunch, highlighting the prevalence of economic need within the school. Specifically, 918 students representing 43% of the total, were eligible for reduced/free lunch, while 1215 students, or 57%, did not qualify. The pie chart visually emphasized this distribution, with a larger segment representing the students who qualified for reduced/free lunch. These findings underscore the importance of considering socio-economic factors in the analysis of academic performance, as well as other related outcomes. The prevalence of students qualifying for reduced/free lunch suggested that a substantial proportion of the student body might be facing economic challenges that could impact their educational experience.
2.3 Mean and Median Scores Based on Lunch Eligibility
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To analyse the impact of reduced/free lunch eligibility on students academic performance, the mean was examined, as well as median pre-test, as well as post-test scores for students categorized by their lunch status. This analysis aimed to uncover any significant differences in test performance between students who qualified for reduced/free lunch. Using SPSS , was analysed by importing the Student_Score.cvs dataset. Then, Descriptive Statistic tool was used to calculate the mean and median scores for both PreTestScore, as well as PostTestScore, segmented by LunchStatus variable. This approach allowed to compare the average, as well as the central tendency of scores for each group. The result showed distinct differences in test scores based on lunch eligibility. For students who qualified for reduced/free lunch, the mean pre-test score was 62.29. in contrast, students who did not qualify for reduced/free lunch had a mean pre-test score of 45.25. similar trends were observed for post-test scores. The analysis revealed that students qualifying for reduced/free lunch had a lower average, as well as median test scores compared to their peers who did not qualify. This difference could indicate a potential correlation between economic factors, as well as academic performance, highlighting the need for targeted interventions to support students from lower socio-economic backgrounds.
2.4 Example of Clustering (K-Means)
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To further explore the dataset, a K-Means clustering analysis was performed using SPSS to group students based on their pre-test, as well as post-test scores. This clustering aimed to identify patterns or groupings within the student population that could provide additional insights into performance characteristics. In SPSS, we employed the K-Means Clustering algorithm, selecting PreTestScores and PostTestScores as the variable for clustering. 2 clusteres were created on preliminary analysis, as well as domain knowledge. It can be observed that the K-Means algorithm partitioned the data into clusters based on the similarity of the scores. The clustering analysis resulted in 33606 distinct clusters. For example, one cluster might represent students with consistently high scores, while another might group students with low scores in both pre-tests, as well as post-test. Each cluster’s characteristics were summarised, showing typical score ranges, as well as performance patterns. Screenshots of the SPSS output was included to illustrate the cluster centroids, as well as distribution of students within each cluster. The clustering results provided valuable insight into different performance profiles among students, potentially guiding differentiated instruction, as well as support strategies.

2.5 Advantages and Disadvantages of SPSS vs. Excel
When comparing SPSS vs. Excel for data analysis, several key differences emerged. SPSS excelled in handling large datasets, conducting advanced statistical analysis such as clustering, regression (Williams, 2024). it offered a wide range of statistical tests, was designed for complex data mining tasks, making it ideal for in-depth analysis, as well as research, however, SPSS requires specialised knowledge to use effectively, as well as generally involves higher costs for licensing, which could be a barrier for some user. Its complex interface along with the advanced features made it less accessible for users unfamiliar with statistical software (IBM, 2023). In contrast, Excel was known for its user-friendly interface, versatility in handling basic data analysis, visualization tasks. It was widely available, as well as generally more affordable, being part of most office software packages. While Excel provided excellent tools for creating charts, graphs, as well as performing basic calculations, it had limitations in managing very large datasets, as well as performing advanced statistical analysis without additional tools or add-ins (Microsoft, 2023). Therefore, while Excel was suitable for simpler analysis and everyday tasks, SPSS was preferred for more sophisticated data exploration, as well as statistical work.
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