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[bookmark: _Toc174134287]Part 1: E-commerce Data Analysis
[bookmark: _Toc174134288]Introduction
The e-commerce has established itself as one of the major elements of the modern business environment as a channel that enables the companies to expand their market and optimize the delivery of goods (Akter and Wamba, 2016). This change has handed the enterprise the most propitious chance for enlarging its customer base and profitability (Chiang et al., 2018). The paper undertakes a comprehensive study of an e-commerce firm operating from United Kingdom that deals with Gifts and Home Wares products. Therefore, this report, which seeks to evaluate a year’s sales transaction, will endeavor to establish key inferences that would be vital in the existing competition. The analysis focuses on several key areas, and they identify the monthly sales patterns, finding out the best-selling products, figuring out the number of products per order, and categorizing customers on the basis of profitability. From such findings, proper recommendations will be made to the business to assist in arriving at informed decisions that will enhance the performance of the business in the already saturated e-commerce niche.
[bookmark: _Toc174134289]Data Pre-processing with Microsoft Excel
The sales transaction data was subjected to several stages of cleaning in order to enhance its validity and credibility. Data pre-processing is always the first step in any data analysis; it involves certain activity of scrubbing the raw data so as to make it ideal for analysis. 
These points translated into several specific variables that are used within the dataset, for instance, the transaction numbers and dates, product description and cost, quantity, customer ID numbers, and country of origin or operation. To prepare the data for analysis, the following steps were undertaken: 
· Data Cleaning: Some columns in the dataset were dropped from the data set because they contain information that might not be useful in the analysis. This included the removing of any unnamed column or any column that had inconsistent data. 
· Data Transformation: The ‘Date’ field was then coerced into standard datetime format because time-based analysis was major goal, especially, to analyze monthly sales patterns. 
· Data Validation: The dataset was investigated for any potential records missing values of any sort, otherwise records with wrong code entries like wrong product codes or other records with negative quantities. All the differences were adjusted to provide an outstanding outcome at the moment of the analysis of the results (Wu and Lin, 2018). 
These pre-processing steps made the dataset ready for the analysis and it was easier to extract strict and more original information that would help business strategies.
[bookmark: _Toc174134290]1. Sales Trend Analysis
Knowledge of sales trends is especially important for any business because it helps to identify seasonal changes in demand, fluctuations, or potential for development (Ajah and Nweke, 2019). The sales data was collected and analyzed on a monthly basis to see the trend and look for any changes in sales performance for the year.
Monthly Sales Performance:
· January 2019: £172,592.36
· February 2019: £179,868.59
· April 2019: £79,020.71
· May 2019: £288,295.47
· June 2019: £190,335.34
· July 2019: £263,611.26
· August 2019: £219,295.38
· September 2019: £604,502.11
· November 2019: £2,739,679.19
[image: Output image]Figure 1: Sales Trend Over Month

The findings of the analysis was a substantial increase in sales during the month of September and November with November being the peak sales production months of the year. Thus, the huge increase in these months implies that there is high demand during the respective period, which can be attributed to events like the holidays or the Black Friday and Cyber Monday sales. 
On the other hand, there was a significant decline in the sales during the April that might be attributed to seasonality or cyclical nature of the business. This change could have been as a result of factors like developments in consumers’ needs, economic indicators or the timing of the marketing promotions.
Implications
The business can utilise this data by scheduling specific marketing stratagems and promotional launches at specific busy months including September and November. Still, knowing the causes of the volatility and the specific decrease of sales in April would aid the business to prevent such trends in the future. 

[bookmark: _Toc174134291]2. Product Analysis 
Knowing the daily bestselling products helps in managing customers’ needs and the products being offered to them (Niu et al., 2017). The second and third analysis types included in this work were the identification of the bestselling products by the quantity sold, which can guide the business when considering inventory management as well as marketing activities.
Top 10 Most Frequently Purchased Products:
1. Asstd Design 3d Paper Stickers: 12,632 units
2. Rabbit Night Light: 11,251 units
3. Popcorn Holder: 11,238 units
4. Paper Chain Kit 50'S Christmas: 5,496 units
5. Disco Ball Christmas Decoration: 3,916 units
6. Wooden Star Christmas Scandinavian: 3,676 units
7. Assorted Colour Bird Ornament: 3,273 units
8. World War 2 Gliders Asstd Designs: 3,113 units
9. Wooden Heart Christmas Scandinavian: 3,112 units
10. Vintage Doily Jumbo Bag Red: 2,730 units
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Figure 2: Mostly Frequently Purchased Products
From the results, evaluation shows that ornaments together with other objects that are non-essential are among the most purchased with the Christmas collection being dominant. Two products appeared to have been the most popular, namely the “Asstd Design 3d Paper Stickers” that had more than 11,000 sales and the “Rabbit Night Light. ” It can therefore be assumed that the products suit a large population hence the high turnover. 
Implications
The business should make sure that it has the following products in stock and this is compounded by the fact that during festive seasons, people consume more of these products. Also it’s possible to use these products in publicity to draw more consumers and increase the sales even more. 
[bookmark: _Toc174134292]3. Average Products Per Transaction 
Knowledge of customers’ buying behavior is important in the formulation of strategies that call for more than one purchase and higher magnitudes of value per purchase. In this analysis, the number of products bought per basket, which is the total of the number of products that was bought over the number of transactions, was arrived at.
Average Number of Products Purchased per Transaction: Approximately 229.29
[image: Output image]Figure 3: Sales Trend Analysis

This figure indicates that the quantity per customer is relatively high, meaning that the business may be doing a lot of business in bulk possibly with individual customers or many small customers making large orders. Purchasing frequency could be influenced by the types of products that is offered whereby p-products such as decorations, home utensils among others may be bought frequently in large quantities in events or retailing trades. 
Implications
 In order to benefit from this trend, the business may opt to adopt or implement the options such as offering its clients what can be known as cheaper bulk purchase rates or the option of offering certain offers, promotions or points for customers who order more large quantities of stock from the business. Such incentives would also ensure that customers revisited the business and also insisted on purchasing more products than they usually ordered, hence revenues would go up. 

[bookmark: _Toc174134293]4. Customer Segmentation Analysis 
Customer profiling as guided by their purchasing behaviour and profitability is a major way of making necessary changes to the marketing activities in a bid to increase company’s customer loyalty (Ittmann, 2015). The objective of this analysis was to establish the most lucrative customers by country.
Most Profitable Customer Segments by Country:
1. United Kingdom: £4,164,254.11
2. Netherlands: £103,698.20
3. Germany: £82,842.93
4. France: £79,464.40
5. EIRE (Ireland): £75,983.59
6. Norway: £47,948.12
7. Japan: £42,924.61
8. Austria: £22,549.46
9. Belgium: £21,272.21
10. [image: Output image]Italy: £19,186.27Figure 4: Most Profitable Customer Segments by Country

The study found that the United Kingdom remains the most lucrative market owing to the considerably higher revenue than in other countries. This may be owing to the business being based in the UK and hence the cost of shipping, delivery time and familiarity with the built brand image among the UK clients. 
Nevertheless, it is ranked rather high in several European countries, with Netherlands, Germany and France seen as key countries for the business. All these countries proportion a significantly big chunk of the firm’s total foreign income. 
Implications
Silent after presented the profitable nature of the UK market, the business needs to persist with this segment through introducing specific specials and services. Also, there is an opportunity to expand in other lucrative segments within the context of Western Europe, including Netherlands, Germany, and France. Investing in those regions’ marketing and improving the quality of its customer relations could provide even more market share and overall revenues. 
[bookmark: _Toc174134294]5. Strategic Recommendations 
Based on the insights derived from the analysis, the following strategic recommendations are proposed: 
· Focus on Seasonal Promotions: The observed growth of the value on the sales during September- November 2008 indicates that there should be a seasonal effect, most probably connected to a holiday period. This is the time that the business should take advantage of and put promotions, new products that relate to the changing seasons into the market (Behl et al., 2019).
· Stock Popular Products in Bulk: The products that rank greatly, for instance the “Asstd Design 3d Paper Stickers” and the “Rabbit Night Light” should be stocked in large quantity for the sake of satisfying the customers. These products could also be used in advertisement programs to increase sale even further (Holsapple et al., 2014). 
· Encourage Bulk Purchases: While it is observed that the number of products customers bought on average is 229, therefore it can be ascertained that consumers do not conduct single purchases. Through use of incentives such as bulk discounts or customer loyalty, the business could be in a position to attract more bulk buying occasions especially from the valuable customers (Cao et al., 2015). 
· Expand International Reach: However, the greatest sales are captured in the United Kingdom, but there are other lucrative nations that the company can sell its products; such as Netherlands, Germany and France. Adjust the marketing promotions and provide more relevant services (such as, faster delivery, local payment options) in these regions might could potentially capture a larger market share (Joseph, 2023). 
· Customer Segmentation and Targeting: Because of the high profitability of some regions and clienteles, the business should adopt the strategy of customer segmentation and specialization. For instance, special discounts can be given to certain client base like UK or products grouped into packages that are more likely to excel in certain countries (Phillips-Wren et al., 2015). 
· Improve Data Analysis and Insights: Ensure constant scrutinization and examination of sales figures in a bid to detect new trends, customers’ preferences, and possibly, expansion opportunities. It will be possible to make the right strategic decisions thanks to this approach and, thus, satisfy customer needs while being ahead of the competitors (Sun et al., 2017).
[bookmark: _Toc174134295]Conclusion
The findings derived from the sale transaction data of the e-commerce business have been very useful in understanding the performance of the business as well as customer behavior and demand for products. The analysis also reveals marked monthly fluctuations, namely the months of higher sales, including September and November, which might be explained by festive offers and purchases. The identification of top-selling products underlines the necessity to ensure that there is adequate stock available for products that sell the most, especially if they are associated with seasons or the necessity to decorate homes. Further, such figures strengthened the understanding that customers buy products in large quantities, which means that both ordinary buyers and companies with limited capital are significant for the business’s income. The profitability analysis by country highlighted the significance of the UK market, but at the same time indicated the opportunities in the other European countries such as Netherlands, Germany, and France. Subsequently, several strategic recommendations were offered since the business should exploit their strengths and prevent or eliminate weaknesses. These are employing the seasonal promotions strategy, ensuring adequate stock of frequently bought product, the bulk buying encouragement, international market coverage, and the customer data classification for marketing. 
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Part 2: Data Analysis Report on Student Performance and Lunch Qualification
[bookmark: _Toc174134297]Introduction
In this report, the findings derived from a data gathered from 2133 students from a local school have been presented in relation to qualification for; Reduced/Free lunch, Pre-test and Post-tests. Essentially, the first objective is to establish whether or not there are any correlation between the qualification level concerning lunch and other variables including gender, pre-test, and post-test. Also, this report examines the efficiency of SPSS in contrast to Excel by considering the process of analysis based on K-Means clustering. The observations are accompanied by the most suitable figures and measures of central tendencies (Sun et al., 2018).
[bookmark: _Toc174134298]1. Gender Distribution of Students
To begin, we analyze the gender distribution among the 2,133 students:
· Male Students: 1,077
· Female Students: 1,056
In terms of gender distribution, the cases are predominantly male and female almost in equal proportions, making it easier to dissect gender trends in subsequent sections.
[bookmark: _Toc174134299]2. Lunch Qualification Distribution
Next, we examine the number of students who qualify and do not qualify for reduced/free lunch:
· Students Not Qualifying for Reduced/Free Lunch: 1,215
· Students Qualifying for Reduced/Free Lunch: 918
The majority of students do not qualify for reduced/free lunch. Understanding how this factor correlates with academic performance can offer insights into the socio-economic influences on education within the school.
[bookmark: _Toc174134300]3. Mean and Median Scores Based on Lunch Qualification
The analysis involves calculating mean and median scores for pre-test and post-test assessments, categorized by lunch qualification status.
Students Who Do Not Qualify for Reduced/Free Lunch:
· Mean Pre-test Score: 62.29
· Mean Post-test Score: 74.38
· Median Pre-test Score: 62.0
· Median Post-test Score: 74.0
Students Who Qualify for Reduced/Free Lunch:
· Mean Pre-test Score: 45.25
· Mean Post-test Score: 57.48
· Median Pre-test Score: 44.0
· Median Post-test Score: 55.0
The data indicates that students who don't qualify for reduced/free lunch consistently outperform their peers, suggesting a possible correlation between socio-economic status and academic performance, with students from higher socio-economic backgrounds scoring higher on pre-test and post-test assessments.
[bookmark: _Toc174134301]4. K-Means Clustering Using SPSS
Process Overview
K-Means clustering is an algorithm used in partition and it involves grouping of data into clusters according to similarities of the data samples. In this context we seek to classify students into clusters that observed in their pre-test and post-test results.
Steps to Perform K-Means Clustering in SPSS:
1. Load the Dataset:
· Import the Student_Score.csv file into SPSS.
2. Select K-Means Clustering:
· Navigate to Analyze -> Classify -> K-Means Cluster.
· Select the pre-test and post-test scores as variables for clustering.
3. Determine the Number of Clusters:
· Choose 2 clusters for initial analysis, representing potentially higher and lower performing groups.
4. Run the Clustering Analysis:
· Execute the clustering process, SPSS will then categorize the students into two groups based on their scores.
5. Interpret the Results:
· SPSS provides output with details on cluster centers, membership, and distances between clusters.
Clustering Results:
· Cluster 0:
· Cluster Center (Mean Scores): Pretest = 65.32, Posttest = 77.90
· Number of Students: 1,140
· Cluster 1:
· Cluster Center (Mean Scores): Pretest = 43.05, Posttest = 54.70
· Number of Students: 993
These clusters indicate two distinct groups within the student population: One cluster (Cluster 0) would comprise students with high pre and posttest, while another (Cluster 1) would have low scores. This clustering assists in recognizing which students will require more tutorial assistance and which ones are doing fine.

[bookmark: _Toc174134302]5. Comparison Between SPSS and Excel
The school is transitioning from using Microsoft Excel to SPSS for data analysis. Below is a comparison of the two tools based on various criteria:
	Criteria
	SPSS
	Excel

	Ease of Use
	User-friendly interface tailored for statistical analysis.
	General-purpose tool; requires more manual setup for complex tasks.

	Advanced Analytics
	Supports a wide range of advanced statistical methods like clustering, regression, and ANOVA.
	Limited built-in functions; advanced analysis requires plugins or custom formulas.

	Data Visualization
	Offers robust visualization tools for statistical data.
	Good for basic charts and graphs but limited for complex statistical visualizations.

	Scalability
	Efficiently handles large datasets with complex statistical computations.
	Performance can degrade with very large datasets, especially with complex formulas.

	Learning Curve
	Steeper learning curve for those unfamiliar with statistical analysis.
	Easier for basic tasks but more complex analyses require in-depth knowledge.

	Cost
	Often requires a paid license (though the school is using a free version).
	Generally included with Microsoft Office, making it more accessible.



Table 1: Comparison Between SPSS and Excel

Practical Example:
Using SPSS:
· Scenario: Performing a K-Means clustering analysis on the dataset.
· Advantages: SPSS offers an intuitive way to select the number of clusters and provides detailed outputs with statistical significance, making it easier to interpret the results.
· Disadvantages: Requires specific knowledge of statistical methods and how to operate SPSS (Aydiner et al., 2019).
Using Excel:
· Scenario: Creating basic charts to visualize pre-test and post-test scores.
· Advantages: Excel is user-friendly for creating charts and tables quickly, and most users are already familiar with it.
· Disadvantages: Limited ability to perform complex statistical analyses like K-Means clustering without additional plugins or manual workarounds (Chatterjee et al., 2024).
[bookmark: _Toc174134303]Conclusion
The pre-test and post-test results prove that students who do not meet requirements for reduced/free lunch have higher test results. The K-Means clustering also supports the existence of different groups of students by performance level, which is critical when analyzing the possibilities for intervention. Although the use of SPSS is effective for such detailed statistical analysis, Excel is still useful for more versatile work with datasets and simple analysis. Between the two the choice should depend on the complexity of the type of analysis needed and the user friendliness of the tool.
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