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Part A: E-commerce Trends and Data-Driven Strategies for Business Growth

1. Introduction
Due to advances in technology and the internet, e-commerce has become widespread and changed the form of consumer activity and shopping (Laudon & Traver, 2020). E-commerce has been an opportunity for more companies to break a new market and develop a more effective distribution channel for their products or services. Consumers have also shifted from physical stores and now rely on the internet, their computers, and smart devices to shop for items that can be delivered to their doorstep (Chaffey and Ellis-Chadwick, 2019).
In this essay, the author sought to establish the different conclusions that can be made after analysing the sales transaction dataset of a UK-based online retail store that focuses majorly on gifts and homewares. Importantly, the dataset includes one year of sales data, allowing me to explore the trends, behaviours, strategies, and other factors that can enhance the business̕ s profits.
2. Data Pre-processing

The dataset used to conduct the analysis needed some pre-processing to eliminate any inaccuracies or errors in the data. First, Transaction No was checked, and some values have been adjusted to rectify anomalies. Likewise, the Date column was examined and corrected when formatting problems existed. The Price and Quantity columns were then combined into a new Revenue column, this enabled a better view of the revenue made. Moreover, incorrect spellings were also noticed in the Country and Product Name columns and corrections were made to improve the quality of the data collected. Last of all, it was noticed that 667 duplicate values had to be eliminated to prevent them from affecting the analysis (Davenport, 2017).
3. E-commerce Trends and Sales Analysis
The provided dataset about sales transactions provides all the necessary information about the e-commerce business performance during the year. From this data, it is therefore possible to infer major trends and patterns that are useful for strategic decision-making (Ngai et al., 2019).
Sales Trend Analysis 
Monthly sales data show that the business has irregular sales patterns, which indicates that the business has high and low seasons of revenues. The data analysed reveals that the sales record the highest sales amount in November which stood at £2,739,679 (Dataset). At the same time, the minimum sales were in April at £79,020. This implies that there are large fluctuations in the demand throughout the year that may be occasioned by issues such as the holiday season sale or the launch of new products in the market (Chaffey and Ellis-Chadwick, 2019).
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Further, it is significant to consider the causes that may have an impact on such sales trends to gain a clearer understanding of their nature. For instance, the increase in November could be due to the spending rush associated with the holiday season, while the decline in April may be tied to the post-holiday low or the absence of specific promotions. Thus, recognizing these seasonal tendencies, the business will be able not only to organise its inventory placement but also its marketing and promotional campaigns during high-demand months or non-busy periods as well (Pantano et al., 2018).
Top-Selling Products Analysis 
The dataset also gives information on the types of products that are bought most often. The top ten most popular products are Assorted Colour Bird Ornament, Asstd Design 3D Paper Stickers, Disco Ball Christmas Decoration, Paper Chain Kit 50’S Christmas, Paper Craft Little Birdie, Popcorn Holder, Rabbit Night Light, Wooden Heart Christmas Scandinavian, Wooden Star Christmas Scandinavian, World War 2 Gliders Asstd Designs (Dataset). These represent the largest proportions of the total products sold suggesting that they are probably the key revenue goods for the business (Moe and Fader, 2022).
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The breakdown of the overall quantity sold for all products shows that the highest quantity of Paper Craft Little Birdie was sold in the total of 501359.05 sets (Dataset). All these can help the business to better position the products it offers and control its inventory, as well as how it markets its products to the public. This approach leads to adequate stock management, relevant and effective promotions, and further considerations on how to extend the choice of products or add more products that customers could find useful in the same range (Turban et al., 2018).
Customer Purchasing Behaviour Analysis 
The dataset also has information regarding the average number of products being bought per transaction.
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This data shows the top 10 products by average quantity sold. Asstd Design 3d Paper Stickers significantly outperforms other items with an average of 4,211 units sold. Following distantly are seasonal items like Easter egg baskets and flower leis, selling around 140-144 units on average. Musical and writing instruments (harmonicas and pencils) appear in the middle range with 100-105 units. Decorative items like chandelier t-light holders average 96 units each. Practical items such as Chinese-style scissors and incense packs round out the list with 81 and 72 units respectively. This data suggests a mix of craft supplies, seasonal goods, and everyday items, with craft supplies being particularly popular in terms of quantity sold.

Profitability Analysis by Customer Segment 
The final activity in the analytical process is about identifying the most profitable customer segments. Going by the data analysis, it was evident that the highest value of revenue was recorded in the United Kingdom standing at £4146428.11 followed by the Netherlands at £103698.2 (Dataset). This means that the market in the UK is the largest for the business and should be at the heart of all strategies for growth and expansion (Chaffey, 2020).
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Moreover, the turnover analysis also shows that apart from Belgium other EU countries such as Netherlands, France, and Germany also have higher turnover than Uganda and this may mean that the business needs to explore more market share in the country. Thus, with the help of quantitative analysis of the relative return-profits, the firm can make a proper assessment of resource distribution as well as approach the marketing and sales programs alongside the evaluation of the opportunities for further utilization of the top-performing geographical markets by the firm (Pantano et al., 2018).
4. Strategies for Gaining More Profit

The results derived from the data analysis serve as the best foundation on which the business can base the additional strategies that can improve its profitability and long-term performance. Based on the findings, the following recommendations can be considered:
Leverage High-Demand Products: An examination of some of the most popular products such as Asstd Design 3D Paper Stickers, ox, and its Night Light indicates that the items are a favourite among consumers (Dataset). Using this information, the business can follow several actions to fully exploit these products and increase its sales and revenues. First, the company should ensure that it has enough stock of these products to meet demand and get rid of stock-out situations which may discourage customers from shopping at the site (Turban et al., 2018). Further, the business can investigate ways for it to diversify products within these categories and add products that complement or are slightly different from the existing specialised products to capture the changing needs of customers. In addition, the company should use a significant amount of the promotional budget for marketing and promoting these top-selling products. Such tactics would involve, for instance, the use of SEO to enhance the visibility of such products in search engines, the use of advertising approaches, or the integration of proper cross-selling and upselling techniques on the website (Ngai et al., 2019).
Focus on the Most Profitable Customer Segments: The results show that the United Kingdom is the most profitable customer segment with a contribution of over 87% to total revenue (Dataset). Based on this discovery, it becomes evident that the company should focus on the UK market and consider how to deepen its penetration within this area (Chaffey, 2020). There is an option to improve customer satisfaction and make the website and all the marketing stuff more focused on the British audience. These could entail modifying the content, price, and delivery options to suit the preferences of British customers. Furthermore, it is possible to bring the attention of the target customers to the e-commerce platform by engaging local partners like stores or key opinion leaders. However, concentrating on the UK market should be fundamental; the business should consider targeting other high-opportunity customer groups like the Netherlands, France, and Germany that contributed major revenue (Dataset). Besides, the expansion into these other markets means that the company can spread its customers’ risk base hence reducing the risks associated with concentrating on only one market and being able to explore new opportunities (Laudon and Traver, 2020).
Optimise the Customer Experience and Average Order Value: The evaluation of customer purchasing data proves that the average number of products per order is quite large which suggests that customers are making multiple small orders or multiple orders for the same products (Dataset). This is a good opportunity for the business to enhance the online customer experience and increase the average order value for all its clients (Moe and Fader, 2022). The following recommendations could be made: One, it is possible to have a better product recommendation system on the website, with data analytics suggesting related products or even bundled products. Attaining knowledge regarding the customers and their spending habits, the business can easily lead customers to make more extensive and lucrative purchases. Furthermore, the company can incorporate ways of improving its loyalty organisations, including the provision of small cuts, special offers, or any other benefit in hopes of building a better rapport with the consumers (Turban, et al: 2018). 
Implement Data-Driven Decision-Making: The accomplishment of the above strategy calls for the business to embrace the culture of big data analytics in its operations. Thus, with the help of KPI assessment, the company can gain a deeper understanding of how its operations, marketing campaigns, and approaches to customer interactions are performing (Grewal et al., 2017). This focus on data should be pervasive within the organisation, in the management of inventory, product design, advertising, and interaction with customers. By evaluating the sales transactional data, the business can identify future trends and modify its approaches accordingly to overcome competitors in the dynamic e-commerce market.
 
5. Conclusion

The electronic marketplace has permeated the general communication process of manufacturers and consumers and is relevant in various fields. The global and more efficient reach and accessibility that come with e-commerce have made it a necessity for business in the modern world. Explorations carried out using data from the actual selling transaction database of a UK-based e-business company have revealed valuable and timely information and patterns that could be relevant in formulating strategic and developmental plans in the long term. Therefore, it increases its market share, profitability, and the sustainability of growth under the dynamics of the market and the ascent of competition in the field of e-commerce.











Part B: Analysing Student Performance and Lunch Program Qualification: A Data-Driven Approach 
1. Introduction
Working as a data analyst, I have been faced with the task of assisting a school in the district to analyse survey data on 2,133 school students and their pre-test and post-test scores. The first research question deals with identifying the relationship between students’ eligibility to have reduced or free lunch, their gender, and their pre-test and post-test scores. The school has only recently switched from the Microsoft Excel package to SPSS, the tool that is a data mining instrument, and has had a hired license as of late. In this essay, I will provide a comprehensive analysis of the results by using descriptive statistics, cluster analysis with K Means, and a side-by-side comparison of the usability of Statistical Package for Social Sciences (SPSS) and Microsoft Excel.
2. Student Demographics and Lunch Program Qualification
Table 1: Gender Distribution of Students
	Gender
	Count

	Male
	1056

	Female
	1077


The results generated from the data analysis show that the sample includes 1,056 male students and 1,077 female students making up a total of 2,133 students. When it comes to the reduced/free lunch program, 918 students (43%) qualify for the reduced/free lunch program, and 1,215 students (57%) do not qualify for the reduced/free lunch program.
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3. Descriptive Statistics
A comparison of the mean and median pre-test and post-test scores of the students shows the impact of the program on the scholars who do and do not qualify for reduced/free lunch.

Table 2: Qualification for Reduced/Free Lunch
	Lunch Qualification
	Count

	Qualified
	918

	Not Qualified
	1215
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Table 3: Mean and Median Scores by Lunch Qualification
	Lunch Qualification
	Pretest Mean
	Pretest Median
	Posttest Mean
	Posttest Median

	Qualified
	45.25
	44.00
	57.48
	55.00

	Not Qualified
	62.29
	62.00
	74.38
	74.00
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The students who are not eligible to be on reduced or free lunches have a mean pre-test of (62. 29), the median is 62 for the pre-test and the post-test has a mean of (74. 38) with a median of 74. In contrast, the students who are eligible for reduced/free lunch produced a mean pre-test score of (45. 25) and a median of 44 and a mean post-test score of (57. 48) and a median of 55. These results show quite a significant difference in the test scores of the two groups meaning those who do not qualify for the reduced/free lunch tagged a higher score both on the pre-test as well as the post-test (Gershenson and Papageorge, 2018).
4. K-Means Clustering
To conduct a more comprehensive analysis of the collected data, I proceeded to perform K-means clustering, an unconstrained machine learning algorithm, on the pre-test and the post-test results. The clustering algorithm is designed to segment the pool of students into two groups according to performance.
Table 4: Cluster Characteristics
	Cluster
	Pretest Mean
	Pretest STD
	Pretest Min
	Pretest Max
	Posttest Mean
	Posttest STD
	Posttest Min
	Posttest Max

	0
	43.05
	7.48
	22
	57
	54.70
	7.27
	32
	70

	1
	65.32
	8.03
	50
	93
	77.90
	8.33
	61
	100
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Based on the given variables, cluster 0 is of lower performance students with a mean pre-test score of (43.05) and a post-test score of (54.70). This group has moderate standard deviation in their scores, with the pre-test scores of the participating students ranging between 22 and 57 while the post-test scores range between 32 and 70. However, Cluster 1 is a group of high-performing students with an average pre-test score of 65.32 and a mean post-test score of (77.90). This group has shown a higher starting level and a significantly greater increase, with pre-test scores from 50 to 93 and post-test scores from 61 to 100.
The K-Means clustering analysis corroborates the differences as seen by the test score differences between the students who qualify for reduced / free lunch and those who do not. Cluster 0 includes the students who may need further help or additional tutorials while on the other hand, while Cluster 1 represents the outliers who can excel at a faster pace and may benefit from a more complex curriculum or advanced classes (Jain, 2023).

5. Comparison of SPSS and Excel
The shift of the school from the use of the Microsoft Excel application to the open-source SPSS data mining application for data analysis requires a comparison. Table 5 compares the advantages and disadvantages of the two developing software platforms as follows:





Table 5: Comparison of SPSS and Excel
	Criteria
	SPSS
	Excel

	User-Friendliness
	Less user-friendly, steeper learning curve
	Highly user-friendly, familiar interface

	Statistical Capabilities
	Extensive statistical analysis tools
	Limited statistical capabilities, requires add-ons

	Visualisation
	Robust visualisation options, including advanced charts and graphs
	Adequate visualisation options, but limited compared to SPSS

	Data Handling
	Efficient data management can handle large datasets
	Struggles with large datasets, limited data handling capabilities

	Automation
	Scripting and automation capabilities for complex tasks
	Limited automation options, requires VBA programming

	Cost
	The free open-source version is available
	Proprietary software requires a license purchase


The major benefits of using SPSS include a broad range of statistical analysis options, rich visualisation possibilities, and greater capacity for analysing big data (IBM, 2021). Excel has its advantages in its simplicity and the well-recognized layout, which makes it easier for some of the users. Again, the decision on which of the two platforms to consider would depend on the needs of the school, the level of statistical analysis, and the depth of data analysis involved (Osinski et al., 2017).
6. Conclusion
From the analysis of the student survey data in this study, insights into the interaction effects of the level of qualification for reduced/free lunch, gender, and pre-test and post-test scores have been established. The analysis of the descriptive statistics indicates that the students who have qualified for the lunch program perform relatively lower than other students across the tests. The K-Means clustering analysis also supports these findings and reveals two clusters of students by performance. A decision made by the school to replace the MS Excel application with the SPSS data mining software, which is an open-source application has its merits and demerits.
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