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PART 1
Dataset Overview.
The dataset under investigation originates from a UK-based online retailer specializing in gifts and home products. It encapsulates a comprehensive record of all transactions conducted on the platform. This dataset comprises eight distinct columns, each containing specific information about the transaction: transaction number, date, product details (number and name), price, quantity, customer identification, and the associated country. The dataset encompasses a total of 65,536 rows, providing a granular view of individual sales. Essentially, this dataset serves as a repository of transaction counts, product information, customer profiles, and financial metrics, offering a holistic snapshot of the business's performance over a specific period.
Sales Trend Over the Months:
To analyse the sales trend over the months, one would typically create a line chart using the sales data categorized by months. A correlation analysis can be conducted to identify any patterns or fluctuations in sales figures. This involves calculating monthly totals and observing whether sales increase or decrease over time, which could indicate seasonal trends or the impact of marketing campaigns (Walkenbach,2007).
Methodology:
1. Data Extraction: The primary dataset, entitled "Sales Transaction v.4a," was retrieved as the foundational data source for this analysis.
2. Data Transformation: The date column was converted into a suitable format to facilitate subsequent analysis. A new column was introduced to specifically categorize data by month.
3. Data Aggregation: Sales data was aggregated at a monthly level, with total revenue calculated for each month.
Results: A new worksheet titled "Monthly Sales Trend" was generated within the Excel file. This worksheet presents a consolidated overview of monthly sales, providing a clear visualization of sales trends over time.
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1. Fluctuating pattern: The sales show significant fluctuations throughout the year, with no consistent month-to-month trend.
2. Early year stability: January and February sales were relatively stable, around £18,000 each month.
3. Spring dip and recovery: There was a noticeable dip in April (about £12,900), followed by a substantial increase in May (approximately £35,800).
4. Summer variability: June and July saw a decline in sales, but August bounced back strongly to about &31,300.
5. Fall decline: September experienced a significant drop to around £11,400.
6. Year-end spike: November saw an extraordinary spike in sales, reaching £360,018, which is dramatically higher than any other month.
7. Missing data: There's no data provided for March, October, and December, which makes it challenging to get a complete picture of the entire year's trend.
8. Highest and lowest months: Excluding the November spike, May had the highest sales (£35,775.42), while September had the lowest (£11,369.58).
This summary shows a highly variable sales pattern throughout the year, with a remarkable increase in November that stands out significantly from the rest of the data.
Most Frequently Purchased Products
To ascertain the most frequently purchased products, one could perform a frequency count of all products sold. By utilizing Excel's COUNTIF function or pivot tables, it becomes feasible to summarize the data categorically. The output would highlight the products with the highest sales volume, thus identifying consumer preferences (Walkenbach,2007).
Methodology:
Data Grouping: The data was grouped based on product names.
Quantity Summation: The quantity of units sold for each product was summed and subsequently sorted in descending order.
Results: A new worksheet titled "Top Products" was generated within the Excel file. This worksheet presents a ranked list of products based on the total quantity sold.
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Number of Products Purchased in Each Transaction
For understanding how many products customers purchase in each transaction, one could collect transaction data and apply a COUNT function to determine the number of items per transaction. This could involve analysing a series of transactions and computing their averages to yield insights about typical purchasing behaviour (Walkenbach,2007).
Average Products Per Transaction
Methodology:
1. Data Grouping: The dataset was grouped by transaction number.
2. Average Calculation: The average number of products per transaction was calculated by determining the mean of the sum of product quantities for each transaction.
Results: A new worksheet, titled "Avg Products per Transaction," was created within the Excel file. This sheet presents the average number of products purchased in each transaction.
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Most Profitable Segment Customers
Identifying the most profitable customer segments would necessitate calculating the total revenue generated by each customer group. By leveraging pivot tables, it is possible to categorize and sum the revenue based on customer demographics or behaviours (e.g., age, location, purchasing frequency) to determine which segments yield the highest profits (Walkenbach,2007).
Methodology:
1. Data Grouping: Customer data was grouped based on unique customer identifiers.
2. Revenue Summation: Total revenue generated by each customer was calculated and ranked in descending order.
Results: A new worksheet named "Top Customers" was created in the Excel file. This worksheet presents a list of customers ranked by their total revenue contribution.
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Calculation of Cancellation Rate
Once the data is prepared, the calculation of the cancellation rate can proceed. The following steps outline the methodology:
Filtering Transactions: Isolate transactions with a "cancelled" status.
Counting Cancelled Transactions: Determine the total number of cancelled transactions.
Counting Total Transactions: Calculate the overall number of transactions, irrespective of status.
Calculating Cancellation Rate: Divide the number of cancelled transactions by the total number of transactions and multiply by 100 to express the result as a percentage.
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The observed cancellation rate of 4% suggests that a relatively small proportion of orders are being canceled. This figure can be interpreted as a general indicator of customer satisfaction and order fulfillment efficiency. However, a deeper analysis of the reasons behind these cancellations would provide valuable insights into areas for improvement.
One product category demonstrating a higher return rate is paper crafts, with the Paper Craft Little Bride 80995 as a prominent example. Several factors could contribute to this:
Product Complexity: Paper crafts often involve intricate assembly processes. Customers may find the task more challenging than anticipated, leading to dissatisfaction and returns.
Quality Issues: Defects or subpar materials could result in product damage during assembly or use, prompting returns.
Seasonal Demand: If the product is associated with a specific occasion or holiday, there might be a surge in returns after the event.
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Recommended Business Strategies
Based on the analysis, several strategic recommendations might emerge. If a particular product is selling exceptionally well, consider increasing marketing efforts or managing inventory levels to sustain sales momentum. Alternatively, if certain customer segments are proving most profitable, tailored marketing strategies could be developed—such as personalized promotional campaigns or loyalty programs—to enhance customer retention and maximize profitability. Additionally, if buying frequency is lower than expected initiatives to incentivize purchases, such as bundling products or offering discounts on repeat purchases, could be implemented.
In the realm of contemporary business management, the development and implementation of effective strategies are paramount for sustainable growth and competitive advantage. This discourse presents a comprehensive analysis of key business strategy recommendations, expanding upon the original text to provide a more in-depth academic exploration of the subject matter (Kumar & Reinartz, 2018).
Recommendation:
Implement advanced inventory management systems that utilize predictive analytics to forecast demand accurately.
Conduct regular ABC analysis to categorize inventory items based on their importance and adjust stock levels accordingly.
1. Inventory Optimization
Efficient inventory management is a critical component of successful business operations. It is imperative to closely monitor best-selling products and maintain adequate stock levels to prevent stockouts. This approach not only ensures customer satisfaction but also optimizes working capital utilization.
Consider adopting a Just-in-Time (JIT) inventory model for high-turnover items to reduce carrying costs while maintaining optimal stock levels (Baluch, 2024).
2. Stimulating Sales During Low-Performing Months
Seasonal fluctuations in sales are a common challenge faced by many businesses. A proactive approach to addressing these variations can significantly impact overall financial performance.
Recommendation:
Conduct thorough market research to understand the underlying causes of sales fluctuations.
Develop targeted marketing campaigns that address specific customer needs during slower periods.
Explore diversification strategies to introduce complementary products or services that may perform well during traditionally slow months.
Implement dynamic pricing strategies to incentivize purchases during off-peak periods.
3. Focus on Customer Loyalty
Customer retention is often more cost-effective than customer acquisition. Concentrating efforts on the most profitable customers through personalized offerings and loyalty programs can enhance satisfaction and increase purchasing activity.
Recommendation:
Utilize Customer Lifetime Value (CLV) metrics to identify and prioritize high-value customers.
Implement a tiered loyalty program that offers escalating benefits based on customer engagement and purchase history.
Develop a comprehensive Customer Relationship Management (CRM) strategy to ensure consistent and personalized communication across all touchpoints.
4. Analysis of Customer Preferences
Leveraging data analytics to understand customer preferences is crucial for tailoring marketing efforts and product offerings to meet specific needs and desires.
Recommendation:
· Implement advanced data analytics tools to segment customers based on behavioral and demographic characteristics.
· Utilize machine learning algorithms to identify patterns in customer purchasing behavior and predict future trends.
· Conduct regular customer surveys and focus groups to gather qualitative insights that complement quantitative data analysis.
5. Increasing Average Order Value
Encouraging customers to add more products to their orders through cross-selling and discounted bundles can significantly impact revenue and profitability.
Recommendation:
· Develop a sophisticated recommendation engine that suggests complementary products based on historical purchase data and real-time browsing behavior.
· Implement dynamic bundling strategies that offer personalized product combinations tailored to individual customer preferences.
· Train sales staff in effective upselling techniques that focus on value creation for the customer rather than aggressive sales tactics.
Additional Recommendations:
Continuous Market Analysis Regular analysis of market trends, competitor activities, and emerging technologies is essential for maintaining a competitive edge in today's rapidly evolving business landscape.
Customer Feedback Integration Systematically collecting and analyzing customer feedback can provide valuable insights for product development, service improvement, and overall business strategy refinement.
Employee Training and Development Investing in comprehensive training programs for staff members can enhance their ability to deliver exceptional customer service and contribute to the overall success of the organization.
Digital Transformation Initiatives Embracing digital technologies and platforms can streamline operations, enhance customer experiences, and open new avenues for growth and innovation.
Sustainability and Corporate Social Responsibility Incorporating sustainable practices and demonstrating social responsibility can not only contribute to long-term business viability but also resonate with increasingly conscious consumers.
Conclusion:
In conclusion, the implementation of these strategic recommendations requires a holistic approach that considers the interconnectedness of various business functions. By adopting a data-driven, customer-centric mindset and remaining agile in response to market dynamics, organizations can position themselves for sustained success in an increasingly competitive business environment. Regular evaluation and refinement of these strategies are essential to ensure their continued effectiveness and alignment with evolving business objectives and market conditions.





PART 2: 
Data Analysis Report: Survey Results of School Students.
Introduction.
This report provides a comprehensive analysis of the survey data collected from 2133 school students, focusing on their pre-test and post-test scores and the qualification for free/reduced lunch. The analysis aims to determine the relationships that exist between qualifying for free/reduced lunch with variables such as gender, pre-test, and post-test scores. With the school's transition from Microsoft Excel to SPSS for data analysis, the report will include specific findings derived from SPSS procedures.
1. Gender Distribution of Students.
From the survey data, the gender distribution of students can be summarized as follows:
Total Students: 2133
Male Students: 1056 (approximately 49.5%)
Female Students: 1077 (approximately 50.5%)
The gender distribution indicates a slightly higher number of female students as compared to male students (see Figure 1).
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Figure 2: Gender Distribution among Students
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2. Qualification for Free/Reduced Lunch
The qualification status for free/reduced lunch is as follows:
Qualifies for Free/Reduced Lunch: 918 (approximately 43%)
Does Not Qualify: 1215 (approximately 57%)
This reflects a relatively even distribution in terms of lunch qualification (see Figure 2).
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            Figure 2: Qualification for Free/Reduced Lunch

Methodology:
To find out how many are qualified for free lunch by gender, via spss software, transform the data, used Variable view, from Values, the Value labels has been added and the numbers has been chanced 0=Does not qualify for free lunch and 1= Qualify for free lunch.
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3. Mean and Median Scores
This section presents the mean and median of the students' pre-test and post-test scores, segmented by their qualification for lunch.
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The analysis indicates that those who do not qualify for free/reduced lunch had higher mean pre-test and post-test scores in comparison to those who qualify (see Table 1).
Table 1: Mean and Median Scores by Lunch Qualification
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4. Clustering Example using K-Means Clustering
Cluster analysis is an unsupervised learning technique that identifies inherent patterns within data. It categorizes data points into clusters based on their similarity, separating those that are dissimilar. As an exploratory tool, it proposes potential cluster structures without predetermined outcomes. The number and composition of clusters are flexible and determined by the user's interpretation of the data. The effectiveness of the clustering is evaluated by how accurately the cluster definitions represent the data (Maheshwari,2015).
Using SPSS for clustering analysis, K-Means clustering was applied to segment students based on their scores. The procedure followed is summarized below:

Methodology:
Data Import: The dataset containing pre-test and post-test scores was imported into SPSS.
Cluster Analysis: The "K-Means Cluster" procedure was applied, designating "Pretest" and "Posttest" as clustering variables. The optimal number of clusters was set at three (k=3).
Cluster Interpretation: The SPSS output generated three distinct clusters of students based on their performance on the pre-test and post-test: low-performing, moderate-performing, and high-performing.
This analysis provides a foundation for further exploration of student performance patterns.

Results: The SPSS output shows three distinct clusters of students based on their performance on the pre-test and post-test.
K-Means Clustering Results:
Cluster 1: Low-performing students
Cluster 2: High-performing students
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There is a positive correlation between students initial and final test scores, indicating that those who performed well initially tended to also perform well subsequently. Furthermore, a disparity in performance is evident between students eligible for free lunch and those who are not, with the former group exhibiting lower scores on average.
Comparison of SPSS and Excel

SPSS (Statistical Package for the Social Sciences) and Microsoft Excel are two widely used software tools for data analysis, each with its own strengths and limitations.
SPSS, developed in the 1960s and continually updated, is predominantly used in social science disciplines. Its user-friendly "point and click" interface makes it accessible to beginners, though some background in statistics is beneficial. SPSS excels in various statistical analyses, including regression, ANOVA, factor analysis, and multivariate analysis. However, it has limitations in areas like time series analysis and multilevel regression.
Excel, part of the Microsoft Office suite, is a versatile spreadsheet program used across various fields for data analysis, accounting, budgeting, and more. It offers broad functionality for basic data manipulation and visualization but lacks some of the advanced statistical capabilities of SPSS (Olabode and Bakare,2020).
Advantages of SPSS:
1. Comprehensive statistical toolkit: SPSS offers a wide range of statistical tests, making it suitable for complex analyses.
2. Organized output: The output window includes a log file, allowing users to track computational steps.
3. Automatic significance testing: For example, when computing correlation coefficients, SPSS automatically generates p-values.
4. Efficient for large datasets: SPSS handles big data more efficiently than Excel.
5. Missing data handling: SPSS can produce accurate results even with some missing data.
6. Clear statistical results: The output is typically easier to interpret than Excel's.
7. Quick access to statistical functions: Basic statistical operations are readily available.
Disadvantages of SPSS:
1. Cost: SPSS is more expensive than Excel, which may limit accessibility for some users.
2. Learning curve: While user-friendly, it still requires some statistical knowledge.
3. Limited chart customization: Compared to Excel, SPSS offers less flexibility in chart design (Pallant, 2020). 
Advantages of Excel:
1. Widespread availability: Excel is more commonly available and often comes bundled with other Office applications.
2. Versatility: It's useful for a wide range of tasks beyond just statistical analysis.
3. Superior chart management: Excel offers more control and options for creating and modifying charts.
4. Familiarity: Many users are already comfortable with Excel's interface.
5. Cost-effective: Generally, less expensive than specialized statistical software.
Disadvantages of Excel:
1. Limited statistical capabilities: Excel lacks some advanced statistical functions available in SPSS.
2. Manual significance testing: For some analyses, like correlation coefficients, Excel doesn't automatically generate significance tests.
3. Less efficient with large datasets: Excel can struggle with very large amounts of data.
4. Potential accuracy issues: Excel may produce less accurate results when dealing with missing data.
5. Less organized output: Unlike SPSS, Excel doesn't provide a comprehensive log of analytical steps (Islam, 2023).
	      Criterion
	                        SPSS
	                        Excel

	Ease of Use
	Requires some statistical knowledge
	User-friendly for basic calculations

	Statistical Analysis
	Extensive capabilities for complex analyses
	Limited statistical functions

	Data Visualization
	Advanced graphing options
	Basic charting capabilities

	Data Management
	More robust in handling large datasets
	Less effective with very large datasets

	Output Reporting
	Professional outputs and tables
	Requires manual formatting


In conclusion, the choice between SPSS and Excel depends on the specific needs of the user. SPSS is better suited for complex statistical analyses, especially in social sciences, and for handling large datasets. It provides more comprehensive statistical output but comes at a higher cost. Excel, while more limited in advanced statistical capabilities, offers greater flexibility in data manipulation and visualization. It's more widely accessible and user-friendly for basic analyses and charting (Field,2018).
The following table summarizes the advantages and disadvantages of both software tools:

Conclusion:
The analysis illustrates the relationships between lunch qualification, gender, and academic performance in terms of pre-test and post-test scores among the studied student population. SPSS provides critical advantages in statistical analysis and data visualization, making it a suitable choice for data management within educational research contexts. This exploratory data analysis serves as a foundational step towards understanding the educational outcomes and tailoring appropriate interventions for both groups based on their lunch qualification status.
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