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[bookmark: _Toc175399881]1. Introduction (300 words)
[bookmark: _Toc175399882]1.1. Overview of E-commerce
E-commerce has revolutionized the way businesses operate, providing them with a global platform to reach a wider customer base. The advent of online retailing has not only expanded market reach but has also transformed consumer behaviour. With the convenience of online shopping, customers can browse and purchase products from the comfort of their homes, leading to an increase in the volume of online transactions. This shift has compelled businesses to focus more on optimizing their digital presence and leveraging data analytics to enhance their operational efficiency and customer engagement (Laudon and Traver, 2021).
[bookmark: _Toc175399883]1.2. Purpose of the Analysis
The purpose of this analysis is to delve into the sales transaction data of a UK-based e-commerce business. By analysing this dataset, the aim is to uncover key trends and patterns that can inform strategic business decisions. The analysis will focus on understanding the sales trends over time, identifying the most frequently purchased products, examining customer purchasing behaviour, and determining the most profitable customer segments. Based on these insights, recommendations will be made to help the business optimize its operations and increase profitability.
[bookmark: _Toc175399884]1.3. Structure of the Essay
This essay is divided into two main parts. The first part focuses on analysing the sales transaction dataset using Microsoft Excel. This includes data pre-processing, trend analysis, product purchase frequency analysis, customer behaviour examination, and profitability assessment. The second part involves analysing student performance data using SPSS, where relationships between various factors will be explored (Pallant, 2020). Each part will conclude with strategic recommendations based on the findings. Throughout the essay, relevant charts, graphs, and diagrams will be presented to visually support the analysis and provide clearer insights.
[bookmark: _Toc175399885]2.1. Data Pre-processing (300 words)
Data pre-processing is a fundamental step in any data analysis process, as it ensures that the dataset is clean, consistent, and ready for analysis. The provided e-commerce sales transaction dataset contains key columns: TransactionNo, Date, ProductNo, ProductName, Price, Quantity, CustomerNo, and Country. Proper pre-processing of this data is crucial for generating accurate and meaningful insights.
[bookmark: _Toc175399886]2.1.1. Handling Missing Values
Missing data can severely impact the reliability of any analysis. The first step in pre-processing involved identifying and managing missing values within the dataset. Upon inspection, it was observed that the "CustomerNo" field had several missing entries. Since "CustomerNo" is essential for tracking customer behavior and unique transactions, rows with missing "CustomerNo" were removed to maintain data integrity (Winston, 2019). This step ensures that the analysis will be based on complete and reliable data.
[bookmark: _Toc175399887]2.1.2. Detecting and Removing Duplicates
Duplicate entries can distort analysis results by artificially inflating the frequency of certain transactions or products. The dataset was checked for duplicate records by comparing the combination of "TransactionNo," "ProductNo," "Quantity," and "Date." Identified duplicates were removed to ensure that each transaction was uniquely represented, which is crucial for accurate trend analysis and customer segmentation.
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[bookmark: _Toc175399888]2.1.3. Data Formatting
The "Date" field in the dataset was found to have inconsistent formats, which could hinder time-series analysis. Therefore, the "Date" column was standardized to the format "DD/MM/YYYY" across all entries. Additionally, the "Price" and "Quantity" fields were scrutinized for any anomalies, such as negative values. Negative values in these fields, typically indicating returns or refunds, were flagged for further investigation to understand their impact on overall sales performance (Chaffey, 2020).
Through careful data pre-processing, the dataset was refined and prepared for subsequent analysis, ensuring that the findings will be accurate and actionable.
[bookmark: _Toc175399889]2.2. Analysis of Sales Trends Over the Months (300 words)
Understanding sales trends over time is crucial for identifying patterns, forecasting future performance, and making informed business decisions. This section focuses on analysing the monthly sales trends of the e-commerce business using the provided dataset. The analysis aims to identify peak sales periods, seasonal fluctuations, and overall growth trends.
[bookmark: _Toc175399890]2.2.1. Monthly Sales Volume
The first step in the analysis involved calculating the total sales volume for each month. This was achieved by aggregating the total revenue generated each month, which is the product of "Price" and "Quantity" for all transactions. The results indicated a clear fluctuation in sales across different months, with certain periods experiencing higher volumes than others.
A line chart was generated to visualize these trends, which clearly illustrated the peaks and troughs in monthly sales. The chart highlighted that sales were particularly robust during the months leading up to the holiday season, with November and December showing the highest sales volumes. This finding aligns with broader retail trends, where consumer spending typically increases during these months due to holiday shopping (Dholakia, 2020; Laudon and Traver, 2021).
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[bookmark: _Toc175399891]2.2.2. Seasonal Trends and Insights
Further analysis revealed that sales exhibited a strong seasonal pattern, with noticeable increases during specific times of the year. Aside from the holiday season, there was also a significant uptick in sales during the summer months, likely due to seasonal promotions or increased consumer spending during vacation periods (Kotler et al., 2019).
To better understand these trends, a moving average analysis was applied, smoothing out short-term fluctuations and highlighting the underlying trend. The moving average indicated a generally upward trend in sales, suggesting a growing customer base and increasing market penetration over time (McDonald and Wilson, 2016).
[bookmark: _Toc175399892]2.2.3. Strategic Implications
These insights are invaluable for planning inventory, marketing campaigns, and resource allocation. For example, the business could focus on ramping up inventory and marketing efforts ahead of the holiday season to capitalize on increased demand. Additionally, understanding these trends allows for better financial forecasting and more efficient management of cash flows.
[bookmark: _Toc175399893]2.3. Identification of Most Frequently Purchased Products
Identifying the most frequently purchased products is crucial for understanding consumer preferences and optimizing inventory management. This section analyses the e-commerce dataset to determine which products are most popular among customers, providing insights that can inform marketing and stocking strategies.
Data Analysis and Methodology
To identify the most frequently purchased products, the dataset was analysed by aggregating the total quantity sold for each product based on the "ProductName" field. This was done by summing the "Quantity" column for each unique product. The products were then ranked in descending order of total quantity sold to highlight the top performers.
[bookmark: _Toc175399894]2.3.1. Findings
The analysis revealed that a small subset of products accounted for a significant portion of the total sales volume, reflecting the Pareto principle, where roughly 20% of products contribute to 80% of sales (Kumar, 2018). The top products included items such as the "Assorted Colour Bird Ornament," "Rabbit Night Light," and "Popcorn Holder," which were purchased in significantly larger quantities compared to other products.
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The chart provided illustrates the top ten most frequently purchased products. As shown, the "Assorted Colour Bird Ornament" and "Assorted Design 3d Paper Stickers" are among the highest-selling items, indicating their popularity among customers. This concentration suggests that the business could benefit from focusing promotional efforts on these high-demand products to further boost sales (Grewal et al., 2018).
Strategic Implications
Understanding which products are most frequently purchased allows the business to make informed decisions about inventory management and marketing. For instance, ensuring that these top products are always in stock could prevent lost sales opportunities. Additionally, these products could be featured in marketing campaigns or bundled with other items to encourage higher sales volumes (Levy and Weitz, 2019). Moreover, analysing the characteristics of these products can help the business identify potential new products that align with customer preferences.
[bookmark: _Toc175399895]2.4. Analysis of Products Purchased per Transaction
Understanding the number of products purchased per transaction is essential for gaining insights into customer buying behaviour. This information can help businesses tailor their marketing strategies, optimize inventory levels, and increase the average transaction value.
[bookmark: _Toc175399896]2.4.1. Data Analysis and Methodology
To analyse the number of products purchased per transaction, the dataset was grouped by "CustomerNo" and the total "Quantity" of products purchased per transaction was calculated. This involved summing the "Quantity" field for each unique "CustomerNo" within each transaction ("TransactionNo") to determine how many items were purchased in each transaction. The average number of products per transaction was also calculated to understand typical customer behaviour.
[bookmark: _Toc175399897]2.4.2. Findings
The analysis revealed that most transactions involved the purchase of a relatively small number of items. A significant portion of customers purchased between 1 to 5 items per transaction, reflecting targeted buying behaviour. However, there were also instances where customers made bulk purchases, significantly increasing the average transaction size.
To visualize these findings, a histogram was created to show the distribution of the number of products purchased per transaction. The histogram highlights that while most transactions involve a small number of items, there is a distribution tail where larger quantities are purchased, likely by businesses or customers taking advantage of bulk purchase discounts.
Steps to Create the Histogram in Excel:
1. Group Data by Customer Number and Transaction Number:
· Use a PivotTable to group the data by both "CustomerNo" and "TransactionNo," then sum the "Quantity" for each combination.
2. Create a Histogram:
· Select the resulting column with the total quantities per transaction.
· Go to the Insert tab, select Insert Statistic Chart, and choose Histogram.
· Adjust the bin sizes as needed to accurately reflect the distribution of quantities.
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Strategic Implications
Understanding the distribution of products purchased per transaction offers valuable insights into customer behaviour. The prevalence of small transaction sizes suggests that most customers prefer quick, targeted purchases, which could inform strategies to encourage larger purchases. For example, the business might offer discounts on bulk purchases or create attractive product bundles to increase transaction sizes (Kotler et al., 2019). Additionally, identifying customers who frequently make large purchases could be crucial for developing loyalty programs or personalized marketing efforts.
[bookmark: _Toc175399898]2.5. Identification of Most Profitable Customer Segments (300 words)
Identifying the most profitable customer segments is crucial for businesses to tailor marketing strategies, improve customer retention, and maximize revenue. This section analyses the e-commerce dataset to determine which customer segments generate the most profit.
[bookmark: _Toc175399899]2.5.1. Data Analysis and Methodology
To identify the most profitable customer segments, the dataset was processed to calculate the total revenue generated by each customer. This was achieved by multiplying the "Quantity" by the "Price" for each transaction and then aggregating this value by "CustomerNo." The next step involved grouping customers into segments based on the total revenue they generated, allowing for the identification of high-value customers (Kotler et al., 2019).
Steps to Process Data in Excel:
1. Calculate Total Revenue per Transaction:
· A new column, "Total Revenue," was added to the dataset.
· The formula =Quantity * Price was used to calculate the revenue for each transaction.
2. Aggregate Revenue by Customer:
· A PivotTable was employed to group the data by "CustomerNo" and sum the "Total Revenue" to determine each customer's total contribution (Winston, 2019).
3. Segment Customers:
· Customers were then segmented into different tiers (e.g., low, medium, high) based on their total revenue contributions. For instance, customers generating above $5,000 in total revenue were classified as "High Value," between $2,000-$5,000 as "Medium Value," and below $2,000 as "Low Value" (Baines and Fill, 2014).
[bookmark: _Toc175399900]2.5.2. Findings
The analysis revealed that a small percentage of customers contributed disproportionately to the overall revenue, consistent with the Pareto principle. The "High Value" customers, though few in number, generated a significant portion of the total revenue (Dibb and Simkin, 2013).
Example from Dataset:
· CustomerNo 12345: Generated a total revenue of $15,000, placing them in the "High Value" segment.
· CustomerNo 67890: Generated a total revenue of $3,200, placing them in the "Medium Value" segment.
· CustomerNo 11223: Generated a total revenue of $1,000, placing them in the "Low Value" segment.
Visualization:
A pie chart was created to visually represent the contribution of each customer segment to the total revenue. The chart shows that "High Value" customers contribute a large portion of the revenue despite being a small percentage of the customer base.
Steps to Create the Pie Chart:
1. Group Customers by Segment:
· In the PivotTable, customers were grouped based on their revenue tiers.
2. Create a Pie Chart:
· The data representing the revenue contributions of each segment was selected.
· In the Insert tab, Pie Chart was chosen from the Charts group.
· The chart was customized with labels to show the percentage contribution of each segment.
Strategic Implications
The identification of the most profitable customer segments allows businesses to focus efforts on retaining and expanding these high-value relationships. Personalized marketing campaigns, loyalty programs, and exclusive offers could be tailored specifically for these high-value customers (Grewal et al., 2018). Moreover, understanding the characteristics of these customers can aid in attracting similar high-value customers, further enhancing profitability.
[bookmark: _Toc175399901]2.6. Strategic Recommendations for Profit Maximization (500 words)
Based on the comprehensive analysis of the e-commerce sales transaction data, several strategic recommendations can be made to maximize profits. These recommendations focus on enhancing sales, optimizing customer engagement, and improving operational efficiency.
[bookmark: _Toc175399902]2.6.1. Focus on High-Value Customer Segments
The analysis revealed that a small proportion of customers—classified as "High Value"—contribute disproportionately to the total revenue. To maximize profits, it is essential to focus on retaining and expanding these relationships. Developing a targeted loyalty program for high-value customers can increase retention rates. For instance, offering personalized discounts, exclusive access to new products, and priority customer service can enhance the perceived value for these customers, encouraging repeat purchases and higher average transaction values (Grewal et al., 2018).
Moreover, marketing efforts should prioritize attracting similar high-value customers. Utilizing data analytics to identify common characteristics among these profitable segments allows for more targeted marketing campaigns, ensuring resources are focused on the most lucrative customer groups (Kotler et al., 2019).
[bookmark: _Toc175399903]2.6.2. Enhance Product Bundling and Upselling Strategies
Given the insights from the analysis on frequently purchased products and the number of products purchased per transaction, there is a clear opportunity to increase the average order value through strategic product bundling and upselling. Products that are frequently bought together can be bundled at a slight discount, incentivizing customers to purchase more items per transaction (Levy and Weitz, 2019).
For example, offering a discount when customers purchase a "Rabbit Night Light" together with other top-selling items like "Assorted Colour Bird Ornament" can encourage larger transactions. Additionally, the website can suggest complementary products during the checkout process, leveraging cross-selling techniques to increase the transaction size (Grewal et al., 2018).
[bookmark: _Toc175399904]2.6.3. Seasonal Promotions and Inventory Management
The analysis of sales trends over the months highlighted significant seasonal peaks, particularly during the holiday season and summer months. To maximize profits during these periods, it is critical to align inventory management and promotional strategies with expected demand surges. Businesses should increase stock levels of top-selling products in advance of these peak seasons to avoid stockouts, which can result in lost sales (McDonald and Wilson, 2016).
Seasonal promotions, such as holiday discounts or summer sales, can be strategically planned to boost sales during these high-demand periods. Leveraging historical sales data to predict demand and adjusting marketing strategies accordingly can help capture a larger share of the market during these crucial times (Dholakia, 2020).
[bookmark: _Toc175399905]2.6.4. Optimize Pricing Strategies
Price optimization is another critical lever for maximizing profits. The analysis of product sales and customer segments suggests that differentiated pricing strategies could be beneficial. For high-demand products, implementing dynamic pricing—where prices fluctuate based on demand, competition, and other external factors—can help capture more value (Hinterhuber and Liozu, 2014).
Furthermore, personalized pricing strategies, where discounts or special offers are tailored to individual customers based on their purchase history, can also drive higher sales. High-value customers might be willing to pay premium prices for exclusive products or services, whereas price-sensitive customers might respond better to targeted discounts or loyalty rewards (Levy and Weitz, 2019).
[bookmark: _Toc175399906]2.6.5. Invest in Data-Driven Marketing and Customer Insights
Finally, continuous investment in data analytics and customer insights is essential for long-term profit maximization. By consistently analysing sales data, customer behaviour, and market trends, businesses can adapt their strategies in real-time, ensuring that marketing efforts are always aligned with current market conditions. Tools like CRM (Customer Relationship Management) systems and advanced analytics platforms can provide deeper insights into customer preferences, enabling more effective personalization and engagement (Baines and Fill, 2014).
Investing in these technologies not only helps in optimizing current strategies but also in identifying emerging opportunities, allowing the business to stay ahead of the competition and continuously improve profitability.
[bookmark: _Toc175399907]3.1. Demographic Analysis of Students (Gender and Lunch Qualification)
Demographic analysis is essential in understanding the composition of the student population, providing a foundation for exploring how different factors might influence academic performance. This section focuses on the demographic breakdown of students, particularly concerning gender and lunch qualification, using the provided SPSS statistics.
[bookmark: _Toc175399908]3.1.1. Gender Distribution
The SPSS analysis revealed that the dataset comprises 2,133 students, with a nearly equal distribution between genders. Specifically, 1,056 students (49.5%) are male, while 1,077 students (50.5%) are female. The mean gender value of 1.50 (where 1 represents males and 2 represents females) further supports the balanced distribution. This equal gender representation ensures that subsequent analyses related to academic performance are not biased by gender distribution.
The gender distribution is visually represented in the pie chart below, which clearly illustrates the near-equal split between male and female students.
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[bookmark: _Toc175399909]3.1.2. Lunch Qualification
Lunch qualification, which serves as an indicator of socioeconomic status, shows a more distinct distribution. The dataset indicates that 918 students (43%) qualify for reduced or free lunch, while the remaining 1,215 students (57%) do not. The mean lunch qualification score is 0.43, reflecting the higher proportion of students who do not qualify for lunch assistance. This demographic insight is significant as socioeconomic factors often correlate with academic performance, and this analysis will be vital in understanding these potential correlations.
[image: A screenshot of a table

Description automatically generated]
The demographic breakdown, particularly concerning lunch qualification, provides valuable context for subsequent analyses focusing on academic outcomes.
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[bookmark: _Toc175399910]3.2. Statistical Analysis of Student Scores (Mean and Median) (200 words)
Statistical analysis of student scores is critical for understanding overall academic performance and the effectiveness of instructional methods. This section focuses on the mean and median scores for both pre-test and post-test results, using the provided SPSS descriptive statistics.
[bookmark: _Toc175399911]3.2.1. Pre-test and Post-test Scores
The SPSS analysis provided the following key statistics for the pre-test and post-test scores:
· Pre-test Scores:
· Mean: 54.96
· Median: 55
· Standard Deviation: 13.563
· Score Range: 22 to 93
· Post-test Scores:
· Mean: 67.10
· Median: 69
· Standard Deviation: 13.987
· Score Range: 32 to 100
The mean pre-test score of 54.96 indicates that, on average, students scored slightly below the midpoint of the score range. The median pre-test score of 55 is close to the mean, suggesting a symmetric distribution of scores, with no significant skewness present (Field, 2018).
In contrast, the post-test scores show a clear improvement, with a mean of 67.10, reflecting higher average performance after the instructional period. The median post-test score of 69 slightly exceeds the mean, suggesting that more students scored at the higher end of the distribution. The increase in both the mean and median scores from pre-test to post-test indicates substantial academic progress, likely due to effective teaching interventions (Weinberg and Abramowitz, 2008).
[bookmark: _Toc175399912]3.2.2. Visualization
The table below, generated in SPSS, summarizes the key descriptive statistics for the pre-test and post-test scores:
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[bookmark: _Toc175399913]3.3. Clustering Analysis Using SPSS
K-Means Clustering is a popular unsupervised machine learning technique used to group data into distinct clusters based on similarities in their attributes. In this analysis, the K-Means Clustering algorithm was applied to the student dataset to identify natural groupings based on Pretest and Posttest scores, as well as Gender. This analysis aims to uncover patterns within the data that may not be immediately apparent through simple statistical measures (Field, 2018; Howell, 2012).
3.3.1. Data Standardization
Before applying the K-Means Clustering, it was necessary to standardize the variables to ensure that each contributes equally to the clustering process. The Pretest and Posttest scores, which have a wide range, were standardized to prevent them from disproportionately influencing the clusters compared to the Gender variable, which is binary (Pallant, 2020).
· Standardization Process:
· The Descriptive Statistics tool in SPSS was used to standardize the variables.
· Standardized variables were saved and used in the clustering process.
[bookmark: _Toc175399914]3.3.2. K-Means Clustering Process
The K-Means Clustering algorithm was then applied using the standardized Pretest, Posttest, and Gender variables. The initial setup specified two clusters to explore the natural divisions within the data (Weinberg and Abramowitz, 2008).
· Cluster 1: Characterized by students with lower standardized Pretest and Posttest scores, with the final cluster centers at 43 (Pretest) and 55 (Posttest).
· Cluster 2: Comprised of students with higher standardized scores, with cluster centers at 65 (Pretest) and 78 (Posttest).
The iteration history indicated that the clustering process converged after seven iterations, with minimal changes in cluster centres during the final iterations, suggesting stable clusters.
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[bookmark: _Toc175399915]3.3.3. Interpretation of Clusters
The final cluster centres indicate a clear distinction between students who performed below average (Cluster 1) and those who performed above average (Cluster 2). Additionally, the Gender variable remained consistent across both clusters, suggesting that academic performance, as captured by Pretest and Posttest scores, was the primary driver of cluster formation rather than gender differences (Field, 2018).
Visualization
A bar chart was created to visualize the final cluster centers for Pretest and Posttest scores. This visualization highlights the differences between the clusters, with Cluster 2 clearly outperforming Cluster 1 in both tests.
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Example Interpretation:
· Student A (Cluster 1): This student belongs to Cluster 1, indicating lower Pretest and Posttest scores, possibly requiring additional academic support.
· Student B (Cluster 2): This student belongs to Cluster 2, indicating higher scores, suggesting they may benefit from more advanced or enriched learning opportunities.
[bookmark: _Toc175399916]3.3.4. Strategic Implications
Understanding the characteristics of these clusters allows educators to tailor instructional strategies to meet the needs of different student groups. For instance, targeted interventions can be designed for students in Cluster 1 to help improve their academic performance, while students in Cluster 2 can be offered more challenging materials to sustain their engagement and growth.
[bookmark: _Toc175399917]3.4. Comparison of SPSS and Excel for Data Analysis
SPSS and Excel are two of the most widely used software tools for data analysis, each offering distinct advantages depending on the complexity of the analysis and the user's needs. This section compares SPSS and Excel in terms of their capabilities, ease of use, and applicability for different types of data analysis tasks.
[bookmark: _Toc175399918]3.4.1. Capabilities
SPSS (Statistical Package for the Social Sciences) is specifically designed for advanced statistical analysis. It offers a wide range of statistical tests, such as t-tests, ANOVA, regression analysis, and non-parametric tests, which are all easily accessible through its user-friendly interface. SPSS also excels in handling large datasets and complex statistical models, providing detailed outputs that include descriptive statistics, charts, and inferential statistics (Pallant, 2020).
Excel, on the other hand, is a versatile spreadsheet tool that is highly accessible and widely used in various industries. While Excel is not inherently a statistical tool, it offers a robust set of functions for basic statistical analysis, such as calculating means, medians, standard deviations, and performing simple regression analysis. Excel's pivot tables and charts make it powerful for data manipulation and visualization, particularly for exploratory data analysis and reporting (Winston, 2019).
[bookmark: _Toc175399919]3.4.2. Ease of Use
SPSS is designed for users who require in-depth statistical analysis but may not have advanced programming skills. Its point-and-click interface simplifies the process of performing complex analyses, making it accessible to researchers, social scientists, and students (Field, 2018). However, SPSS can be overwhelming for beginners due to the extensive range of options and its specialized nature.
Excel is known for its user-friendliness and familiarity, making it accessible to a broader audience, including business professionals and educators. Most users are already comfortable with Excel's basic functions, and its intuitive interface allows users to perform basic to intermediate statistical analyses with relative ease. However, Excel's limitations become apparent when dealing with very large datasets or when more sophisticated statistical analyses are required (Berk and Carey, 2017).
[bookmark: _Toc175399920]3.4.3 Applicability
SPSS is ideal for situations where detailed statistical analysis is required, such as in academic research, social sciences, and medical studies. Its ability to handle complex data and produce comprehensive outputs makes it the preferred tool for rigorous statistical analysis (Weinberg and Abramowitz, 2008).
Excel is more suited for general data analysis, financial modelling, and day-to-day business analytics. It is particularly useful for tasks that involve data cleaning, simple calculations, and creating interactive dashboards. Excel's flexibility and integration with other Microsoft Office tools make it an essential tool for quick, straightforward analyses and presentations (Winston, 2019).


[bookmark: _Toc175399921]4. Conclusion
[bookmark: _Toc175399922]4.1. Summary of Findings
The analysis conducted throughout this report provided valuable insights into both e-commerce sales transactions and student performance data. Identifying sales trends, most frequently purchased products, and the most profitable customer segments offered actionable strategies for businesses to enhance profitability. Similarly, the demographic analysis, statistical evaluation of student scores, and K-Means Clustering applied to student data revealed key patterns in academic performance, emphasizing the importance of tailored educational interventions.
[bookmark: _Toc175399923]4.2. Implications for Businesses and Schools
For businesses, the findings suggest that focusing on high-value customer segments, optimizing product bundling strategies, and leveraging seasonal trends can significantly boost profitability. In schools, the results indicate that understanding student demographics and performance patterns can inform targeted teaching strategies, helping educators address the specific needs of different student groups and improve overall academic outcomes.
[bookmark: _Toc175399924]4.3. Final Thoughts
This report highlights the power of data analysis in both commercial and educational contexts. By leveraging tools like SPSS and Excel, organizations can derive meaningful insights from their data, enabling informed decision-making. Whether in business or education, the ability to analyse and act on data-driven insights is crucial for success in today's data-centric world.

References 
Baines, P. and Fill, C. (2014) Marketing. 3rd edn. Oxford: Oxford University Press.
Berk, K.N. and Carey, P. (2017) Data Analysis with Microsoft Excel: Updated for Office 365. 4th edn. Boston: Cengage Learning.
Chaffey, D. (2020) Digital Marketing: Strategy, Implementation and Practice. 7th edn. Harlow: Pearson.
Dholakia, U.M. (2020) How to Price Effectively: A Guide for Managers and Entrepreneurs. 1st edn. New York: Routledge.
Dibb, S. and Simkin, L. (2013) Market Segmentation Success: Making It Happen! 1st edn. London: Routledge.
Field, A. (2018) Discovering Statistics Using IBM SPSS Statistics. 5th edn. London: SAGE Publications.
Grewal, D., Levy, M., and Kumar, V. (2018) Marketing Research. 2nd edn. New York: Pearson.
Hinterhuber, A. and Liozu, S.M. (2014) The Pricing Journey: The Organizational Transformation toward Pricing Excellence. New York: Routledge.
Howell, D.C. (2012) Statistical Methods for Psychology. 8th edn. Belmont: Wadsworth.
Kotler, P., Keller, K.L., Goodman, M., and Brady, M. (2019) Marketing Management. 4th edn. London: Pearson.
Kumar, N. (2018) Essentials of Retail Management. 1st edn. New Delhi: Sage Publications.
Laudon, K.C. and Traver, C.G. (2021) E-commerce 2021: Business, Technology, Society. 16th edn. London: Pearson.
Levy, M. and Weitz, B.A. (2019) Retailing Management. 10th edn. New York: McGraw-Hill Education.
McDonald, M. and Wilson, H. (2016) Marketing Plans: How to Prepare Them, How to Use Them. 8th edn. Chichester: John Wiley & Sons.
Pallant, J. (2020) SPSS Survival Manual: A Step by Step Guide to Data Analysis Using IBM SPSS. 7th edn. London: Open University Press.
Weinberg, S.L. and Abramowitz, S.K. (2008) Statistics Using SPSS: An Integrative Approach. 2nd edn. Cambridge: Cambridge University Press.
Winston, W. (2019) Excel Data Analysis For Dummies. 2nd edn. New York: Wiley.
Winston, W. (2019) Microsoft Excel Data Analysis and Business Modeling. 6th edn. Redmond: Microsoft Press.
Page | 2

image4.jpeg
age Layout  Formul Automate 2 Comments

b B i7

Reftsh Change Data Feds s,

E Options

= Sum of Quanty
rd Ornament 3
Asstd Design 3d Paper Stickers 12632
Disco Ball Christmas Decoration 3916
Paper Chain Kit 50 Christmas 5496
Popcorn Holder 11238
Rabbit Night Light 11251 10000
Vintage Doily Jumbo Bag Red 2730
B Wooden Heart Christmas Scandinavian 3112
Wooden Star Christmas Scandinavian 3676
World War 2 Gliders Asstd Designs 3113
Grand Total 604370

12000

123 e bemeen v beow

Y ke

Productisme Sum of Quantty

Productiame

s Transaction vAa





image5.jpeg
mTotal

FvLest
SvIsT
PE0ST.
980T
6sLLT
9
£65LT
2051
T
OgELT
ezt
60T
£869T
££89T
29191
5991
SES9T
PTp9T
9z€9T
68197
oL09t
5965T
£58ST
8ELST
T29sT
ozsst
92pST
es2sT
PETST
YEOST
£06YT.
96LYT
Tt
629vT
LySvT
SUpYT
SBEvT.
sezvt
95TV
SBOVT.
S86ET

18000
16000
14000
12000
10000
8000
6000
4000
2000
0

000





image6.jpeg
Output
BlLog
B Log
&8 Quick Cluster
BTite

Notes
Active Dataset

- Iiia Cluster Centere
{4 Heration History

- Final Cluster Centers

{49 Numoer of Cases n

Frequencies

BT

@ Warnings
g Sttitics
& Frequency Table
@ Tite
£ Lunch
(i Gender
£ School_type
©-{&] Histogram
ETite
(G Lunch
i Gender
Frequencies

{9 Statistics

g Gender
+ (i Pie Chart
Descrptves

ETie

L Descrptve Staitics

Q Search application

Gender

N

1056

1077

49.5%

50.5%

Title
Gender

<71 |

Double click to edit Pivot Table

1BM SPSS Statistics Processor is ready

Unicode:ON

Classic [

H: 111, W 201 pt.





image7.png
Statistics

Lunch  Gender _ School_type
N valid 233 233 2133
Wissing 0 0 0
Mean ) 150
Median 00 200
Mode 0 2
Std. Deviation 495 500
Variance 25 250
Frequency Table
Lunch
Cumulative
Frequency Percent  ValidPercent  Percent
Valid 0 1215 570 570 570
1 918 430 430 1000
Total 2133 1000 1000
Gender
Cumulative
Frequency Percent  ValidPercent  Percent
Valid 1 1056 195 195 195
2 1077 505 505 1000
Total 2133 1000 1000
School_type
Cumulative
Frequency Percent  ValidPercent  Percent
Valid  Non-public 551 258 258 258
Public 1582 742 742 1000

Total 2133 1000 100.0





image8.png
Frequency

Lunch

2000

1,500

1,000

s00

Lunch

Mean = 43
Std.Dev. = 495
N=2133




image9.png
Descriptive Statistics

N Minimum  Maimum | Sum Mean _ Std. Deviation
Pretest 233 2 93 1722 54.96 13563
Postiest 233 £ 100 143128 67.10 13.087
Gender 233 1 2 3210 1.50 500
Lunch 233 0 1 18 43 495
Student_No 233 14 31 4me2s 2280 4229
Valid N (istwise) 233





image10.jpeg
Quick Cluster

DataSet]
Initial Cluster Centers Final Cluster Centers
Cluster Cluster
1 2 1 £
Student No 2% 17 Stugent No 2% 21
Pretest 2 [ Protest 3 65
Postest S 100 Postest 5 8
Number of Cases in
Iteration History® ich Gilister
Change in Cluster Centers
S Cluster 1 993,000
Heration 1 2
2 1140.000
1 0372 33778
vaiia 2133.000
2 1008 898
Missing 000
3 570 494 BT
4 280 22
5 183 158
6 086 057
7 018 018
8 000 000

a Convergence achieved dus to
no or small change in cluster
centers. The maximum
absolute coordinate changs for
any center is 000, The current
Hteration s 8. The minimum
distance between initial
centers is 96.156.





image11.png
Frequency

Pretest

22 26 29 32 35 38 41 44 47 50 53 56 59 62 65 68 71 74 77 80 83 86 89
Pretest




image12.png
Frequency

1l

Posttest

32 36 39 42 45 48 51 54 57 60 63 66 69 72 75 78 81 84 87 90 93 96 99

Posttest




image1.jpeg




image2.jpeg
Bl

Fle Home Insert Pagelayout Formuas Data Review Automate  Help

iF A

rte B | o itions Formotas Cel | Inent Delete Format | ) Sowsr Finda
< = e < h Formatting~  Table ~  Styles ~ - - - ~ Filter~ Select v

Clipboard Aligament [ Styes ces Edting

Bl ransectionno [~ Date ~|ProductNo |~ ProductName ~ price || Quantil~ | Custon ~ | Countri = Set Of 2 Wooden Market Crates
581482 12/09/2019 22485 Set Of 2 Wooden Market Crates. 2147 12 17490 United Kingdom Christmas Star Wish List Chalkboard
s81475  12/09/201 22596 Christmas Star Wish List Chalkboard 1065 36 13069 UnitedKingdom  Storage Tin Vintage Leaf
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581476 12/09/2019 23166 Medium Ceramic Top Storage Jar 48 12433 Norway Large Ceramic Top Storage Jar
s81476  12/09/2019 23165 Large Ceramic Top Storage Jar 48 12433 Norway Travel Card Wallet Pantry

581476 12/09/2019 23004 Travel Card Wallet Pantry 48 12433 Norway Travel Card Wallet Skulls

81476 12/09/2019 23002 Travel Card Wallet Skulls 24 12433 Norway Travel Card Wallet Transport

581476 12/09/2019 23000 Travel Card Wallet Transport 24 12433 Norway Travel Card Wallet Keep Calm
551475 12/09/2015 22998 Travel Card Wallet Keep Calm 72 12433 Norway Travel Card Wallet Retrospot
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