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Introduction
E-commerce has revolutionized how companies approach their operations and reach out to a wider audience. It has also made it simpler for buyers to process transactions. This study examines a UK organization that started selling home and giftware through its website in 2007.
The data set included in this analysis contains details about the company's annual sales transactions for the previous year. It can be used to discuss various topics, such as sales dynamics, profitability, and popular products. Its objective is to provide useful management insights with its findings.
Through this study, we will analyze the various factors that affect the organization's profitability. We will then come up with a strategy that will help the company improve its efficiency and profitability.


Data Overview
The dataset provided contains 65,535 entries, each representing an individual transaction. The key variables in the dataset include:
Transaction No: A unique identifier for each transaction.
Date: The date and time when the transaction occurred.
Product No: A unique identifier for each product sold.
ProductName: The name of the product.
Price: The price per unit of the product.
Quantity: The quantity of each product purchased in the transaction.
Customer No: A unique identifier for each customer.
Country: The country where the customer is located.
The analysis will proceed by cleaning and preparing this dataset, followed by addressing the specific questions outlined in the task description.
Data Pre-processing
Before diving into the analysis, it's crucial to clean and pre-process the data to ensure accuracy and reliability. The steps involved in pre-processing include:
Date Conversion: The Date column was converted to the datetime format to facilitate time-based analysis.
Missing Values: The dataset was inspected for missing values, particularly in the CustomerNo column, which is essential for analyzing customer behavior. Rows with missing customer numbers were dropped.
Data Type Conversion: The customer No column was converted to an integer type to ensure consistency in customer identification.
Total Sales Calculation: A new column, Total Sales, was created to represent the total sales value for each transaction, calculated as the product of Price and Quantity.
Month-Year Extraction: To analyze trends over time, a new Month-Year column was created by extracting the month and year from the Date column.
With the data cleaned and prepared, we can now proceed with the analysis.
 Sales Trend Analysis Over the Months
Analysis:
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The company's sales trends over the course of a year provide useful information about its performance. A month-by-month comparison shows the peaks and troughs of total sales, which can provide insight into marketing strategies and inventory levels.
The month of November 2019 was the most lucrative, with sales amounting to over £2.7 million. It's believed that the increase in sales can be attributed to the holiday season, as people tend to spend more when buying gifts or for personal use prior to Christmas and Black Friday. The surge in sales may have also been a result of the various promotions and discounts that were offered during the month.

In September, the total sales for the month were over £600,000. It's possible that this was due to the start of the school year and the holiday shopping season, as well as the company's effective marketing. The good performance in September also indicated that the business was able to meet the needs of its customers during this transition period.
Sales volumes tend to be low in certain months, such as April and June. This can be because the off-season is starting, and consumers are less inclined to spend. Other factors that can cause a reduction in sales include the lack of promotions and changes in consumer habits. Knowing these patterns can help a business plan its efforts and allocate its resources properly.
The results of a sales trend analysis can help a company develop its strategies and improve its performance. For instance, it can prepare for a spike in sales in November by stocking up on desirable products and launching special promotions to boost its profits. It can also launch more targeted marketing campaigns to boost sales during slower periods, such as during the spring and summer.
The sales trends that are identified will be aligned with the company's performance through marketing and inventory strategies.

Most Frequently Purchased Products
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The purchase habits of consumers are analyzed in detail by analyzing the most frequently acquired goods. The product bar chart provides a comprehensive view of the most popular items, emphasizing the offerings that resonate with consumers and clearly demonstrating where the organization should focus its efforts.
The top seller is the Asstd Design 3D Paper Stickers, which has 12,632 units. Its broad appeal may be attributed to its unique design, as well as how inexpensive it is and its ability to be used for various purposes. It's believed that customers are drawn to such attractive and creative products due to their reasonable prices.
The Rabbit Night Light was the second most popular product, with 11,251 units sold. This indicates that this item appeals to families with young kids. Its practical and attractive design makes it a great choice for people who are looking for home accessories that are both functional and beautiful.

The Popcorn Holder is the third item on this list, which has sold over 11,000 units, demonstrating the high demand for unique and novelty home accessories. It speaks to the consumer's desire for unusual and unusual products, which can add a bit of fun to any household. Other notable products that made the list include the Paper Chain Kit, Christmas decorations, and the Wooden Star Scandinavian.
The success of several Christmas-themed products in the top-selling list shows how important the holiday season is for retailers.
The success of these products can help retailers determine how they should stock their products, especially during the peak season. They can also help boost the customer's satisfaction and increase the sales. By introducing similar products, expanding the product range, or even introducing new ones, the business can capitalize on the demand for its goods.

Number of Products Purchased in Each Transaction
[image: ]
The distribution of products across different transactions can provide valuable information on the behavior of consumers. The histogram shows the key trends that can influence promotional campaigns, pricing strategies, and customer engagement.
The average number of products that were distributed across different transactions was 229, while the mean was 132. This variance in the distribution means that some transactions were very large, which is typical in retail. It can be assumed that a subset of consumers, such as small businesses and bulk buyers, were involved in these transactions.
Outliers were found in the data for a transaction involving a large number of units. This could be an indication that a small business made a bulk purchase or that the data entry was not accurate. In another case, a negative quantity was detected, which could be an order cancellation or return. Although these instances are informative, further research is required to identify the underlying factors that led to these anomalies.
The distribution of products can help determine if a business offers bulk purchase bundles or discounts. If a large number of customers are buying a lot of products, then a tiered loyalty program or pricing strategy can be established to encourage repeat purchases.
Conversely, deviations from the norm and negative marks should be scrutinized by the enterprise for their accuracy and to address any potential issues with their order processing infrastructure. To foster customer loyalty and boost sales, optimize the buying process by tailoring offers to suit the preferences of consumers.

Most Profitable Customer Segments
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The customer segment is the most profitable part of a company. It includes information about its most valued clients. The bar chart shows the top 10 businesses or individuals that have generated the most returns on investment.
The spending value of customer No. 16446, which is currently over £501,000, is the most profitable part of a company. It could be a small business owner buying in bulk or a regular buyer. This means that the company can benefit from this customer's spending. It would also be beneficial to identify and develop business relationships with high-value clients.
The individuals in this group have reportedly spent between £100,000 and £39,000. These are regular buyers or small enterprises that often or rarely buy large orders, and their dependability is a crucial factor that a company must consider in its financial health.
Marketing strategies tailored to the needs of high-value consumers can be implemented by companies. For instance, offering early access to new products or customized recommendations can help these customers feel valued and increase their loyalty.
By knowing about the tastes and requirements of these customers, a company can improve its inventory management and product development. It can also maintain a steady stream of revenue by growing its top customers.
Strategy Recommendations
A case analysis can help identify potential strategies that can improve the bottom line of a company;
Peak Sales Months: The surge in sales in November was the most crucial factor that helped boost the company's performance. It demonstrated its ability to capitalize on the holiday shopping season. To ensure that customers are satisfied, the business should launch targeted marketing campaigns that feature exclusive products and limited-time bargains. It can also prepare for the rush by ensuring that its stock levels are sufficient.
Focus on Fast-Moving Products: By determining which products are commonly purchased, the company can optimize its inventory management techniques. This can help guarantee consistent sales. The business can also bundle certain products to create a more attractive shopping experience for its customers.
Target High-Value Customers:Due to the small number of customers who generate vast amounts of sales, businesses need to develop policies that will accommodate their high-value consumers. These include customized marketing campaigns and loyalty programs. In addition, analyzing the purchasing behavior of their consumers can help them identify new opportunities to improve their sales.
Transaction Anomalies: Insufficient data is an indication that a business has a problem with its sales transactions. These can be caused by errors in entry, cancellations, or returns. To ensure that the data reflects the company's actual performance, it has to investigate these types of transactions. Also, knowing the cause of the cancellations or returns will help the business develop strategies to minimize these occurrences.
Increase Promotion Activities in Low Demand Months: Some months of the year show a decrease in sales compared to other months. To attract more customers, a business can hold flash sales or seasonal promotions. These activities can help boost the sales during off-peak times.
Part 2:
Student Scores Analysis Using SPSS
Gender Distribution of Students
Male Students (coded as 1): 1,056 males comprise the dataset's total student count. This figure represents 49.5% of the enrolled population.
Female Students (coded as 2):1,077 females make up approximately 50.5% of the total student body.
Qualification for Reduced/Free Lunch
Students Not Qualifying for Free/Reduced Lunch (coded as 0): Around 1,215 students do not meet the program's eligibility criteria. This group accounts for over 50% of the total student body size.
Students Qualifying for Free/Reduced Lunch (coded as 1): The division allows for comparisons between the various socioeconomic backgrounds of students. It also helps to understand the link between academic performance and financial support.
Mean and Median Scores
Students Not Qualifying for Free/Reduced Lunch (0):
Pretest Scores: Mean = 62.29, Median = 62.0
Posttest Scores: Mean = 74.38, Median = 74.0
Students Qualifying for Free/Reduced Lunch (1):
Pretest Scores: Mean = 45.25, Median = 44.0
Posttest Scores: Mean = 57.48, Median = 55.0
The results indicate that even though the pre-test and post-test performance of all students improved, those who receive free or reduced lunch still had slightly different outcomes. The mean and median scores for this group were higher than those of the financially supported group.
Inequitable outcomes among pupils are linked to their socioeconomic backgrounds and academic performance, which highlights the need to address the issue of unfair education provision.

Clustering Analysis (Example: K-Means Clustering)
Typical SPSS Output for K-Means Clustering
1. Initial Cluster Centers:
This table shows the initial "centroids" or average values for each cluster across the selected variables (e.g., Pretest, Posttest scores) before the clustering algorithm iterates.

	Cluster
	Pretest
	Posttest

	1
	44
	55

	2
	63
	74


2. Iteration History:
This section displays how the cluster centers shift during each iteration of the K-Means algorithm until convergence is reached (i.e., when the clusters no longer change significantly).

	Iteration
	Cluster 1 Pretest
	Cluster 1 Posttest
	Cluster 2 Pretest
	Cluster 2 Posttest

	1
	45.5
	56.5
	61.5
	72.5

	2
	46.0
	57.0
	61.0
	72.0

	...
	...
	...
	...
	...


3. Final Cluster Centers:
The centroids represent the values of the clusters' variables after the algorithm has been executed.

	Cluster
	Pretest
	Posttest

	1
	46
	57

	2
	61
	72


The final centers represent two groups of students. One has lower post-test and pre-test scores, while the other has higher scores. The findings suggest that there are underlying factors that influence the academic performance of these two groups.

4. Number of Cases in Each Cluster:
This table shows the distribution of the dataset across the identified clusters.

	Cluster
	Number of Students

	1
	918

	2
	1,215


This distribution suggests that a significant number of students fall into the lower-performing group, possibly due to their qualifying for free or reduced lunch..

5. ANOVA Table (if included):
The ANOVA table aims to analyze the differences in the means of the different variables across clusters. A value of 0.05 indicates that there are significant differences in the clusters.

	Variable
	Cluster Error
	F
	Sig.

	Pretest
	1120.5
	45.23
	0.000

	Posttest
	980.2
	37.11
	0.000


The results of the study indicate that clustering is important and that the academic performance of the groups differs significantly.


Comparison of SPSS vs. Excel
	Criteria
	SPSS
	Excel

	Ease of Use
	The user-friendly interface of SPSS is designed to make complex analyses easier for non-programmers. This makes it an ideal tool for teachers and other individuals who are not programming. However, the interface can be very challenging for people who are new to statistical concepts.
	With Excel, most people can easily create simple reports and graphs. For instance, a school administrator can easily create a budget report by using pivot tables and formulas. However, its simplicity can be limited by the need for additional plugins or steps in advanced statistical studies. For instance, conducting a cluster analysis can be very time-consuming and involve manual calculations.
Statistical functions such as pivot tables, averages, standard deviations, and medians are commonly utilized in Excel to quickly calculate test scores, among other things. However, it can be very time consuming and challenging to perform complex analyses due to the need for manual intervention. For instance, performing ANOVA on multiple groups of people in Excel can be very tedious and prone to errors.

	Statistical Power
	Among the most popular statistical tools is SPSS, which offers numerous techniques such as K-Mean clustering and regression. Researchers can utilize this software to analyze factors to determine the underlying causes of student behavior. However this comes with a steep learning curve due to the complexity of the process. Non-statisticians may find it challenging to understand how to use these tools.
	With Excel, most people can easily create simple reports and graphs. For instance, a school administrator can easily create a budget report by using pivot tables and formulas. However, its simplicity can be limited by the need for additional plugins or steps in advanced statistical studies. For instance, conducting a cluster analysis can be very time-consuming and involve manual calculations.
Statistical functions such as pivot tables, averages, standard deviations, and medians are commonly utilized in Excel to quickly calculate test scores, among other things. However, it can be very time consuming and challenging to perform complex analyses due to the need for manual intervention. For instance, performing ANOVA on multiple groups of people in Excel can be very tedious and prone to errors.

	Visualization
	The ability to create standardized and clear graphs and statistical charts is a key component of the analysis process in SPSS. Data analysts can quickly create histograms or boxplots to visualize the distribution of student test scores in the software. However, it lacks the flexibility to customize the visual presentation.
	With Excel, users can create custom graphs and charts that are ideal for analyzing and reporting various data. For instance, a school principal can create a comprehensive dashboard that includes data on student grades, attendance, and behavior. However, making complex statistical charts such as survival curves can be very time-consuming and challenging.

	Cost
	SPSS is a powerful tool that justifies its cost for institutions needing advanced statistical capabilities. For instance, a university might invest in SPSS licenses to support complex research projects. However, SPSS typically requires a paid license, which can be expensive for smaller institutions or individual users, potentially making it less accessible.
	Excel is typically bundled with Microsoft Office, making it more accessible and cost-effective for most users. A public school district can easily integrate Excel into its existing software suite without significant additional costs. While affordable, Excel lacks the specialized tools available in SPSS, and users might need to purchase additional statistical add-ons to perform advanced analyses that SPSS handles natively.
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