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Business intelligence includes a wide range of information technology solutions that involve tools for collecting, analysing, and presenting data to users regarding the performance of the company and its surrounding context. These IT solutions are considered to be of the greatest significance for investment (Maheshwari, 2015). The first part of this report will involve an analysis of the sales transaction information, obtained from an UK-based e-commerce store, that specialises in gifts and homewares for both adults and children. Analysing this data could facilitate the identification of high-demand products, geographically popular products, seasonal products, rapidly expanding client categories, and other relevant insights. Additionally, it could aid in generating insights into product bundling, customer purchasing patterns, and related information (Maheshwari, 2015). The acquisition of these insights and intelligence can facilitate the development of more effective promotion strategies, product combinations, and store arrangements, ultimately resulting in improved business performance (Maheshwari, 2015). Moreover, in this report, Microsoft Excel will be utilised to perform data pre-processing, analysis and charts, in order to offer a thorough understanding of sales trends and customer behaviour.
[bookmark: _Toc174900142]2. Monthly sales trends

Sales Trend Analysis is the systematic examination of sales data over a specific timeframe to detect regular patterns or trends. Businesses can utilise this tool to predict future sales, analyse the effects of seasonal variations, oversee inventories, and formulate strategic decisions based on previous performance (Shimoda, 2023). From the exported sales of the data below, the first thing that is noticeable is that the sales occurred in November and December, which is a common trend in the retail industry, as these months align with the holiday shopping season (Sabanoglu, 2023). Additionally, one of the earliest high sales have been made on 17th of November, which might be related to early Black Friday promotions. Although the major event is typically scheduled for the last weekend of November, it is highly likely that many brands will start their Black Friday bargains early, based on the precedent set last year. For example, in 2023, deals have started a month prior to the significant event (Lester, 2024).
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Subsequently, a total of 1101 sales were recorded on November 29th, which coincides with the traditional Black Friday day, possibly explaining the significant surge in sales. The significant increase in sales on December 5th may have been impacted by various reasons, as it falls within the proximity of big holiday shopping events. While the 5th of December it is not a significant holiday on its own, it does occur during a crucial time for holiday shopping. The majority of people in the UK aim to finish with decorations and Christmas gifts a bit earlier, in order to avoid last minute shopping stress (Evans, 2023). 
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The top two most selling products are “Pack of 12 London Tissues” and “Set of 60 I Love London Cakes” with much higher sales volumes, compared to the rest of the products. The data shows that on 29th of November , which is Black Friday a large quantity of 432 “ Pack of 12 London Tissues” have been purchased on a single transaction and at a lower price, which indicates that the customer used the opportunity to buy them on bulk with a discount. When a customer is choosing between buying a smaller or larger quantity with a lower price per unit, they need to consider the advantages of the lower price together with the disadvantages of storing the product for a longer time and any decrease in the quality of the product. Consumers' choices are influenced by various factors, including their marginal utility from income, the expenses associated with storing and transporting the product, and their anticipated future consumption requirements (Griffith, et al., 2009). When contemplating the role of brand loyalty and the perceived quality of the products, these factors are especially pertinent. For example, the "I Love London" branding is likely to be appealing to a diverse audience, including local residents, tourists, and gift purchasers who are seeking authentic, location-specific items. This emotional bond with the brand can encourage consumers to make additional purchases and rationalise the decision to purchase in bulk, as they consider these products to be valuable gifts or keepsakes. Furthermore, the store's capacity to facilitate this demand by guaranteeing consistent availability and competitive pricing has the potential to increase consumer loyalty (Singh, et al., 2024).
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Summary Table

	Metric
	Value

	Average number of products per transaction
	2.46

	Highest number of products in a transaction
	13

	Total number of transactions analysed
	280



The analysis of the quantity of products per transaction provides a number of critical insights into the purchasing behaviour of customers. The distribution curve, which drops sharply, indicates a high frequency of transactions involving fewer products (1-3 items), which is an indication that the customers are more likely to make smaller purchases. However, this observation raises concerns regarding possible bias in customer behaviour, such as the tendency to engage in habitual purchasing patterns where customers only buy what they need immediately. This may indicate a deficiency in implementing successful cross-selling tactics or a limited range of products available in the business (Singh, et al., 2024). An average of 2.46 items per transaction indicates that buyers are buying a very small number of items per visit. Although this behaviour may be common in specific retail settings, it could also suggest that customers are not actively interested in the products provided by the store (Singh, et al., 2024). There are several potential reasons for this, such as ineffective product positioning, insufficient marketing efforts, or an unappealing range of products. The analysis also detects several high-volume transactions, with the largest one including 13 goods, which consist of a variety of different products, some of which are linked. The buyer purchased one unit of each product, indicating a preference for a diverse range of individual things, rather than buying several amounts of the same product. He may be purchasing with a particular intention, such as getting a gift set, essentials for his home, or preparing for an event (Singh, et al., 2024).
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The data from the table above reveals that the top customer, with number 12753 have spent the amount of £76,066, which makes him a high-value customer. The overall revenue generated by the top 5 customers totals £133,933, being a significant proportion of the entire revenue. However, this consolidation presents both benefits and threats for the company. The company might be at risk of losing a significant source of revenue if one of the few large clients decides to purchase these products from a different company. Therefore, cautious and self-centred managers and business owners are advised to decrease the risk to their company by decreasing the reliance on a small number of customers (Lee, et al., 2020). On the other hand, once you successfully gain the loyalty of a customer, you can rely on them to consistently generate income, which is not easily achievable with new customers. Even during challenging periods, these loyal customers will gravitate back to the comfort and dependability of your brand, thus It is crucial to recognise the significant influence that devoted customers have in maintaining the success of the business (O'Riordan, 2024). 

6.  Strategic recommendations to the business

Based on the analysis made, using Microsoft Excel it is evident that the e-commerce shop has a good potential for growth. Nevertheless, there are some challenges, specifically related with the concentration of revenue and the retention of customers. Following that, strategic suggestions are formulated to tackle these issues and exploit the opportunities outlined in the report. The analysis demonstrated that a small number of high-value customers contribute for most of the company's revenue. Although this suggests that these customers are highly loyal, it also presents a risk in the event that any of them were to reduce their spending or move to a competitor. In order to reduce this risk, the organisation should prioritise the enhancement of customer retention and loyalty initiatives (Singh, et al., 2024). One of the strategies that can be utilised is creating a Tiered Loyalty Program, which gives rewards to the customers based on their spending levels. As an example, top-tier customers can receive early VIP access on sale days, so they can be the first ones to choose which items to buy, and they can also get any extra 5 or 10% on top of the already discounted price. A tiered loyalty program that is successful not only benefits the company but also provides value to the consumer, thereby encouraging them to continue spending and to remain loyal to the brand (Burnett, 2020). New or one-time customers are substantially less valuable to a company than top customers, which does not mean that brands should disregard the recruitment of new customers, who may ultimately become top customers. Rather, it is crucial for brands to focus on retaining and rewarding their most valuable customers (Burnett, 2020). Another strategy that is recommended to the company is to establish Regular Feedback Loops system for collecting feedback from the top customers. The customer feedback loop represents a strategy for continuous product improvement that is based on the opinions and suggestions provided by consumers (Fox, 2024). Moreover, it involves responding to consumers when they provide feedback in any form. By implementing this strategy, the company will establish a customer-centric culture within the organisation, provide a high-quality customer experience that is unforgettable, and obtain an advantage over its competitors (Fox, 2024). Bundling and Upselling is also highly recommended to the company, as it was evident from the analysis that the average items bought per transaction are between two to three. Combining supplementary services or additional features into bundled packages is offering more appealing options that enhance the value for clients. In addition, the company must seek out chances to upsell consumers by providing them more expensive or premium options (Salig, 2023). The last strategic recommendation that is suggested to the e-commerce shop to utilise is Data Analytics for Strategic Decision-Making. Making business decisions based on data can assist in monitoring the progress of the company by allowing it to alter objectives before it is too late (Porter, 2023). The ability to make informed decisions and enhance productivity is enhanced by the identification of patterns and trends through data and precise market research and analysis. Consistently evaluate consumer data to identify emerging trends, changes in preferences, and potential high-value customers. This will enable the company to proactively modify its marketing and sales strategies (Porter, 2023).
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In conclusion, the examination of sales data for the e-commerce store located in the UK identifies significant opportunities and obstacles. Sales are significantly influenced by seasonal trends, particularly during the holiday purchasing season. The effectiveness of targeted marketing and inventory strategies is indicated by the prevalence of specific branded products. Nevertheless, the store's dependence on a limited number of high-value customers presents a risk, underscoring the necessity of enhanced customer retention and diversification.
Strategic recommendations, such as the implementation of a tiered loyalty program and the utilisation of data analytics, are intended to resolve these concerns and to capitalise on opportunities. The company can mitigate risk and stimulate growth by promoting more frequent purchases and expanding its customer base. Ultimately, the integration of business intelligence and data-driven strategies will be essential for the preservation of a competitive advantage and the sustaining of long-term success.
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The total number of students is 2133, from which 1056 are female (49.5%) and 1077 are male (50.5%).
[bookmark: _Toc174900149]2. Frequency Distribution of Students by Qualification for Reduced/Free Lunch
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Approximately 57.0% of students are eligible for reduced or free lunch, suggesting that a considerable proportion of the student body may originate from low-income families. This information is potentially vital for comprehending the context of their academic performance (Wendler & Grottrup, 2021).



[bookmark: _Toc174900150]3. Mean and Median of Students who qualify and does not qualify for reduced/free lunch
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The SPSS analysis reveals the mean and median scores for both the pre-test and post-test outcomes, classified based on whether the students are eligible for reduced or free lunch. Furthermore, it encompasses the standard deviation (Std. Deviation) for each group, which offers additional understanding of the variability of the scores.

[bookmark: _Toc174900151]4. K-Means Clustering

The aim of  K-means cluster analysis process is to uncover cohesive groups of cases with similar features, utilising an algorithm capable of handling huge amounts of data. The table below shows the initial Cluster Centres, which present the starting point of the clusters before the K-Means algorithm starts attempting to optimise the clusters (IBM, 2021). 
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On the table provided , the Initial Cluster Centres are defined by the Pretest, Post-test, Lunch and Gender and in each of the clusters is shown the average value for that variable at the initial stage.
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The Iteration History table displays the sequential steps taken by the algorithm to get the optimal parameters. Every iteration corresponds to a single step in the optimisation process. The table provides numbers for the sum of squared errors and the alterations in parameter estimates (SPSS Analysis, 2024). In the initial iteration, the cluster centres undergo substantial modifications. Specifically, Cluster 1 shifts by 17.335 units, Cluster 2 by 17.681 units, and Cluster 3 by 7.733 units. The significant modifications made by the algorithm suggest that the initial location of cluster centres was very suboptimal, prompting substantial alterations to bring the centres closer to their final positions. As the iterations advance, the alterations in cluster centres decrease.  By the fifth iteration, the changes had decreased dramatically. Particularly, Cluster 1 has shifted by only 0.034, Cluster 2 by 0.228, and Cluster 3 by 0.115. The decrease in movement indicates that the algorithm is converging towards the final, most efficient cluster centres (SPSS Analysis, 2024). By the seventh iteration, the variations in cluster centres had nearly approached zero, signifying that the clusters have achieved stability. The process iterates until Iteration 10, at which point the changes in cluster centres become negligible, indicating that the algorithm is nearing completion (SPSS Analysis, 2024).
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After the K-Means algorithm has converged, the Final Cluster Centres table displays the centroids, or average values of each variable within each cluster. The clusters are formed around these centres, which also serve as a summary of the clusters' characteristics (Wendler & Grottrup, 2021). According to the Pretest and Post-test scores, the clusters have been predominantly organised according to the academic performance of the students. The highest-performing students are represented by Cluster 2, moderately performing students are in Cluster 3, and the lowest-performing students are in Cluster 1. The Lunch variable suggests that socioeconomic status is a distinguishing factor among the subgroups. Students from lesser socioeconomic backgrounds are more likely to be included in Cluster 1, which is composed of lower-performing students. Based on the gender variable, Clusters 1 and 2 are likely to be composed of one gender, while Cluster 3 is composed of a different gender.
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The table above "Number of Cases in Each Cluster" displays the allocation of students among the three clusters that have been discovered by the K-Means clustering technique. This table offers a comprehensive view of how the data is divided into separate groups, enabling a clear grasp of the comparative magnitude of each cluster (Wendler & Grottrup, 2021). The table shows that 2133 students were analysed and there were no missing data points, which ensures that the results are comprehensive and based on complete information.
[bookmark: _Toc174900152]5. Advantages and Disadvantages of using SPSS and Excel for data analysis

	CRITERIA
	SPSS
	EXCEL

	Data Handling Capabilities
	Advantages: SPSS is capable of efficiently managing huge datasets, providing strong data management capabilities such as recoding, labelling, and merging. SPSS facilitates the seamless merger of various datasets by utilising essential factors (McCormick, et al., 2017).

	Advantages: Excel provides a variety of tools, functions, and formulas that enable users to modify, analyse, and visualise data. It has the capability to process diverse data types and provides adaptability for various analysis demands. Excel's sorting, filtering, and conditional formatting features assist in efficiently handling smaller datasets (Kalluri, 2023).

	
	Disadvantages: SPSS may encounter difficulties when handling very large datasets or may necessitate substantial computational resources. For instance, the process of examining a large number of data entries can result in a decrease in the speed of SPSS or necessitate the use of specialised software (McCormick, et al., 2017).
	Disadvantages: Although Excel is commonly utilised for simple to moderate data analysis activities, it may not be appropriate for extensive or sophisticated data analytics needs. When determining the most acceptable tool for data analysis, companies should consider the unique requirements, data quantities, and analytical intricacies (Kalluri, 2023).

	Ease of use
	Advantages: SPSS is specifically created for statistical analysis, providing a user-friendly interface with pre-built functions for complex analyses. For instance, the guided process of SPSS simplifies the process of conducting a t-test or regression analysis (SPSS Analysis, 2024).
	Advantages: Excel is a commonly found application that is already installed on the majority of computers. It is easily accessible to numerous employees, who possess a rudimentary understanding of the software, which enables them to perform basic data analysis tasks without requiring extensive training (Kalluri, 2023).

	
	Disadvantages: SPSS demands some training, particularly for individuals who are not familiar with statistical terminology or concepts. For example, The wide range of statistical options may be challenging to new users (McCormick, et al., 2017).
	Disadvantages: Excel's statistical capabilities are restricted and may necessitate intricate formulas for advanced analyses. For instance, carrying out of a multiple regression requires the manual entry of formulas or the utilisation of add-ins.

	Cost and Accessibility
	Advantages: SPSS provides educational discounts and provides potent statistical tools that are frequently necessary for research and academia. In fact, many educational institutions offer SPSS access to students and faculty at a discounted rate.

	Advantages: Excel is frequently pre-installed on computers or accessible through a subscription as part of the Microsoft Office Suite. In this regard, Excel is more affordable for both enterprises and individuals, making it more accessible (Kalluri, 2023).

	
	Disadvantages: SPSS is costly, particularly for commercial use, which may restrict its accessibility beyond academic or large institutional environments. For example, the costly price of SPSS licenses can serve as a barrier to small enterprises or individual researchers (McCormick, et al., 2017).
	Disadvantages: Advanced statistical functions might require the installation of supplementary software or add-ins in Excel, resulting in additional expenses. For instance, users may require the acquisition of third-party Excel add-ins in order to conduct certain intricate analyses (Garner, 2023).
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