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PART 1

[bookmark: _Toc165582689]Introduction (for Part 1)

 This essay aims to provide a comprehensive analysis of the various aspects that are essential to enhance profitability and sustain growth in today's competitive business environment for the firm in question. My focus is on examining key metrics such as sales trends over a four-month period, products most frequently purchased, customer transactional behavior, and identifying the most profitable customer segments. Exploring these aspects can provide valuable information to inform strategic decision-making processes aimed at maximising profitability.
 The paper begins by exploring sales trends observed over a given four-month period, highlighting fluctuations and patterns indicative of changing consumer behaviour and market dynamics. Attention then shifts to an analysis of the most frequently purchased products, shedding light on consumer preferences and product popularity. Subsequently, a closer look at consumer transactional behaviour provides insights into the frequency and nature of purchases, which will guide businesses in adapting their marketing strategies to different consumer preferences. It is also exploring the identification of the most profitable customer segments, using data-driven approaches to identify the segments with the highest revenue potential. Based on these analyses, actionable recommendations for businesses are proposed, including targeted promotions, data-driven decision-making, expansion initiatives and strategic partnerships. The ultimate goal is to equip businesses with the knowledge and strategies they need to optimise profitability, drive sustainable growth and thrive in today's dynamic business environment.


[bookmark: _Toc165582690]Question 1
[bookmark: _Toc165582691]How was the sales trend over the months?
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(source: self-made)
 Over the four-month period under review, sales trends show significant fluctuations, reflecting different levels of consumer activity and market dynamics. Specifically, there was a noticeable increase in sales from June to July, with the number of items sold rising from 29 329 to 41 743. However, this upward trajectory was followed by a significant decline in August, when sales fell to 33 859 units. This downward trend continued in September, when only 12 889 units were sold. This pattern underlines the dynamic nature of sales, characterised by periods of growth and decline. While the early months showed promising growth, the subsequent decline in sales highlights the need for businesses to adapt to changing market conditions and consumer preferences. Although these observations are based on a limited data set covering four months, they provide valuable insights into the volatile nature of sales trends over the timeframe given.


[bookmark: _Toc165582692]Question 2
[bookmark: _Toc165582693]What are the most frequently purchased products?

[image: A screenshot of a computer

Description automatically generated]
[image: A screenshot of a computer

Description automatically generated]
(Source: self-made)

Based on the raw data, the 10 most frequently bought products in the four months under review:
1. Popcorn Holder - 4041
2. Rabbit Night Light - 2826
3. Black Record Cover Frame - 1482
4. Metal Sign Take It Or Leave It - 1411
5. Paper Chain Kit 50'S Christmas - 999
6. Bicycle Puncture Repair Kit - 977
7. Classic Bicycle Clips - 933
8. World War 2 Gliders Asstd Designs - 868
9. Disco Ball Christmas Decoration - 844
10. Jam Making Set Printed – 829

These products have consistently registered the highest sales volumes, indicating that they are the most sought after products among customers. This trend highlights the importance of these products in the store's offerings and indicates that consumers are showing a strong interest in them. Analysing the popularity of these products can provide valuable insights into consumer preferences and behaviour, allowing the business to make informed decisions on inventory management, product development and marketing strategies.
 Understanding the popularity of these products can guide inventory management and marketing activities, ensuring that sufficient stock is available to meet demand and that promotional activities are designed to capitalise on the popularity of these products. In addition, identifying the most frequently purchased products will allow the business to prioritise resources and focus on areas with the greatest revenue-generating potential. By leveraging the popularity of these products, a business can increase its competitive advantage and maximise profitability. Furthermore, tracking trends in product popularity over time allows the business to adapt its offerings to changing consumer preferences and maintain its relevance in the market. Overall, identifying and exploiting the most frequently purchased products can contribute significantly to the success and long-term growth of a business.



[bookmark: _Toc165582694]Question 3
[bookmark: _Toc165582695]How many products does the customer purchase in each transaction?
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 The 4-monthly details of the dataset show that shoppers' buying habits are varied, with most transactions involving the purchase of a single product. However, there are also cases where shoppers buy several products in a single transaction. This diversity highlights the need for businesses to tailor their marketing strategies to benefit both single-product buyers and those involved in multi-product transactions. Understanding the frequency and distribution of single- and multi-product transactions can help businesses to design their marketing activities more effectively. For example, for shoppers who tend to buy only one product per transaction, highlighting the unique features or benefits of each product can be a persuasive strategy to encourage repeat purchases. On the other hand, for shoppers who frequently purchase several products at once, cross-selling bundle offers or complementary products may encourage more transactions and increase overall sales revenue. By catering to the preferences of both types of shoppers, businesses can maximise their opportunities to sell across different transactional behaviours and achieve sustainable growth.

[bookmark: _Toc165582696]
Question 4
[bookmark: _Toc165582697]What are the most profitable segment customers?


[image: A screenshot of a graph

Description automatically generated]
(Source: self-made)

 To identify the most profitable customer segments, I calculated the total spending of each customer and then segmented them based on their spending habits. The 10 highest spending customers based on their ID are as follows. By analysing spending habits, frequency of purchases, average order values and product preferences, we can gain further insights to identify the most profitable segments. This deeper analysis can reveal trends such as which segments regularly make high-value purchases or exhibit regular purchasing behaviour, providing valuable guidance for targeted marketing activities and promotional strategies to maximise profitability.
 In fact, if you look beyond total spend to customer segmentation, you can gain nuanced insights that can help you optimise profits. By understanding factors such as customer demographics, purchase history and motivations, businesses can tailor their marketing approaches and product offerings to better suit each segment. For example, identifying segments with a high average order value may justify premium product promotions or exclusive offers to take advantage of their higher propensity to spend. In addition, segments with frequent purchase behaviour may benefit from loyalty programmes or subscription services that further nurture customer retention and enhance long-term profitability. By leveraging comprehensive segmentation analytics, businesses can refine their strategies to effectively meet the diverse needs and preferences of their customer base and ultimately achieve sustainable revenue growth.

[bookmark: _Toc165582698]Question 5
[bookmark: _Toc165582699]Based on your findings, what strategy could you recommend to the business to gain more profit?

 The analysis of the findings suggests a multi-pronged strategy to increase the profitability of the business. First, using information from customer spending habits, targeted promotions and discounts can be developed to target the most profitable customer segments. By identifying the segments with the highest total spend or average spend per transaction, a business can develop promotions designed to encourage higher spend and drive repeat purchases. Personalised discounts and exclusive offers can be particularly effective in encouraging customers to make more frequent and higher value transactions, thereby increasing revenue growth.
 In addition, capitalising on the popularity of some of the products highlighted in the analysis provides an opportunity for strategic promotional initiatives. Promotions or bundled offers around such high-demand products can help to capitalise on consumer interest, thereby increasing both sales volume and revenue. By tailoring promotional efforts to consumer preferences and buying habits, a business can effectively stimulate demand and cultivate a loyal customer base. In addition, continuous monitoring of sales data and customer feedback allows the business to refine its strategies over time, ensuring ongoing relevance and effectiveness in maximising profitability.
 Furthermore, the adoption of a data-driven decision-making approach allows the business to adapt quickly to changing market dynamics and consumer preferences. By taking advantage of customer insights and market trends, a business can fine-tune its marketing campaigns, product offerings and pricing strategies to better align with its target audience. Implementing customer retention initiatives based on cross-selling tactics and comprehensive analysis of buying patterns will further increase profitability by extending the lifetime value of each customer. Proactively leveraging data analytics allows the business to maintain agility and competitiveness in the marketplace, ensuring sustainable growth and profitability over the long term.
 Moreover, expansion into new markets or diversification of product offerings can also contribute to increasing revenues and improving profitability. Market research to identify emerging trends and unmet consumer needs can help inform strategic decisions on product development and market access strategies. The introduction of complementary products or services to existing offerings can help to capture a larger share of the market and increase incremental sales. In addition, exploring partnerships or collaborations with complementary businesses can open new avenues for growth and customer acquisition.
 By implementing a comprehensive strategy that includes targeted promotions, data-driven decision making, expansion initiatives and strategic partnerships, a business can optimise profitability and achieve sustainable growth in a competitive market. Continuous monitoring and adaptation to market dynamics and evolving consumer preferences are essential to ensure the effectiveness and relevance of the strategies employed.

[bookmark: _Toc165582700]Conclusion (for Part 1)
 
 In summary, this essay has provided an analysis of the various aspects that are essential to enhancing profitability and sustaining growth in today's competitive business environment. Through the identification of sales trends, most frequently purchased products, customer transactional behaviour, and profitable customer segments, valuable insights have been gained to inform strategic decision making. The results highlight the importance of adapting to changing market conditions, understanding consumer preferences and leveraging data-driven approaches to optimise profitability. In the future, the business may benefit from targeted promotions and discounts tailored to the most profitable customer segments and the most popular products. In addition, taking advantage of strategic promotional initiatives around high-demand products, as well as continuous monitoring of sales data and customer feedback, can further increase profitability. Adopting a data-driven decision-making approach allows businesses to remain flexible and responsive to changing market dynamics, ensuring sustainable growth and competitiveness. In addition, exploring opportunities to expand into new markets, diversify product offerings and develop strategic partnerships can help to increase revenues and improve profitability. By adopting a comprehensive strategy that includes targeted promotions, data-driven decision-making, expansion initiatives and strategic partnerships, businesses can optimise profitability and achieve long-term growth in a dynamic and competitive business environment. Continuously adapting to market trends and consumer preferences remains essential to maintain relevance and maximise profitability.


PART 2

[bookmark: _Toc165582701]Introduction (for part 2)

 This report explores different aspects of data analysis using two widely used software tools, SPSS (Statistical Package for the Social Sciences) and Excel. It covers the main advantages, practical applications, and pros and cons of using SPSS and Excel for data analysis tasks. Topics covered will include statistical procedures, data manipulation, visualization capabilities and handling large data sets. It also presents a real-world example of cluster analysis using SPSS to demonstrate its practical utility. The paper seeks to provide insights into the functionality and suitability of SPSS and Excel through a variety of analyses.

[bookmark: _Toc165582702]Question 1
[bookmark: _Toc165582703]How many students are male and female?

According to the data provided, there are 1077 female students, accounting for 50.5% of the total student population, and 1056 male students, making up 49.5%. In total, there are 2133 students in the datas.
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[bookmark: _Toc165582704]Question 2
[bookmark: _Toc165582705]How many student qualifies and does not qualify for reduced/free lunch?
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	Gender
	Qualified
	Not Qualified

	Male
	463
	593

	Female
	455
	622


(Source: self-made)

Based on the provided data: There are 1215 students who do not qualified for reduced/free lunch (622 females and 593 males), and there are 918 students who qualified for reduced/free lunch (455 females and 463 males).

[bookmark: _Toc165582706]Question 3
[bookmark: _Toc165582707]What are the mean and median of students who qualifies and does not qualify for reduced/free lunch?
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(Source: self-made)


When analysing the eligibility for lunch, the tables show that a total of 455 women and 463 men are qualified for lunch, while 622 women and 593 men are not. The mean value calculated on the basis of entitlement is 459.5, the median value is 459. This suggests that the median, where women and men are equally entitled to lunch, is 459. The inferences from the tables suggest that slightly more women are eligible for lunch than men, but the mean value for eligibility is fairly close between the two genders.

[bookmark: _Toc165582708]Question 4
[bookmark: _Toc165582709]Example of Clustering

 Cluster analysis is essentially about arranging observations into groups or classes so that observations with similar characteristics are placed next to each other in the groups. These groups are called clusters. The main goal is to maximize the distances between clusters while minimizing the distances within clusters (Unravel the data, 2020).
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(Source: self-made)


 Based on the information from SPSS, let's look at an example of K-Means clustering applied to the dataset, with the aim of clustering individuals based on their test and posttest scores, taking into account lunch eligibility ("lunch_ok = not qual") and gender ("Gender_ok = Female").
The initial cluster midpoints of the two clusters (1 and 2) were 93 and 33 for pretest scores and 100 and 47 for posttest scores. After three iterations, convergence occurred with minimal change in cluster centers. The final cluster centers in clusters 1 and 2 changed to 70 and 54 for pretest scores and 83 and 65 for posttest scores.
This suggests that individuals were initially clustered by pre- and post-test scores, with lower scores in cluster 1 and higher scores in cluster 2. However, once lunch eligibility and gender were taken into account, the clusters were redefined. Cluster 1 now includes individuals with lower pretest and posttest scores, potentially indicating those who are not eligible for lunch and who were identified as female. Cluster 2, on the other hand, consists of individuals with higher pretest and posttest scores, potentially representing those who were eligible for lunch and identified as women.
These results illustrate the impact of additional variables, such as lunch eligibility and gender, on the clustering results and provide valuable insights into the characteristics of different groups within the dataset.

[bookmark: _Toc165582710]Question 5
[bookmark: _Toc165582711] The advantages and disadvantages of using SPSS and Excel


	Criteria
	SPSS
	Excel

	Data analysis tools
	Offers advanced statistical analysis tools and procedures
	Provides basic statistical functions and analysis tools

	Ease of use
	Requires some learning curve, but user-friendly interface
	Familiar interface, easy to use for basic analysis

	Data visualization
	Provides extensive options for creating charts and graphs
	Limited charting capabilities compared to SPSS

	Data manipulation
	Supports complex data manipulation and transformation
	Limited capabilities for complex data manipulation

	Large datasets
	Handles large datasets efficiently
	Performance may decrease with very large datasets

	Advanced statistics
	Offers a wide range of advanced statistical techniques
	Limited support for advanced statistical analysis

	Customization
	Highly customizable with options for automation
	Less customization options, limited automation capabilities

	Cost
	Relatively expensive, requires licensing
	Included in Microsoft Office suite, no additional cost


(Source: self-made)

 In terms of practical examples, SPSS and Excel offer different advantages and limitations in different aspects of data analysis. SPSS stands out for its extensive data analysis tools, which allow users to perform complex statistical analyses such as regression analysis, factor analysis and ANOVA. In contrast, Excel provides basic statistical functions (ExcelFunctions, n.d.) suitable for simpler analysis tasks such as calculating mean, median and standard deviation. Although SPSS may require some initial learning, it offers a user-friendly interface with menus and dialog boxes, making it accessible to users willing to invest the time to learn. Excel, with its familiar interface, is easy to use for basic analysis without extensive training. In terms of data visualisation, SPSS provides extensive options for creating professional charts and graphs to display data effectively (Idrissi,2023), while Excel provides basic charting options, although lacking advanced options. In terms of data manipulation, SPSS provides excellent support for complex tasks such as recoding variables and transforming data sets, while Excel can be cumbersome for more complex operations. In addition, SPSS handles large datasets efficiently without significant performance problems (VB Analytic, n.d.), while Excel's performance can be degraded for very large datasets, resulting in slower processing times. In terms of advanced statistics, SPSS offers a wide range of techniques such as cluster analysis and logistic regression, while Excel has limited support for such advanced analyses. SPSS is highly customizable with options to automate repetitive tasks and create custom procedures, while Excel has fewer customization and automation options. Finally, SPSS is relatively expensive, as it requires licensing, especially for organisations and institutions, while Excel is part of the Microsoft Office suite and does not require extra payment for basic analytical capabilities.

 As an extension, the following differences between excel and SPSS are based on Stat Analytica’s article (2023). SPSS and Excel offer different approaches to data analysis and calculations. SPSS offers a number of features that allow you to perform complex statistical analyses, such as regression analysis, factor analysis and ANOVA. This makes SPSS excel in statistical calculations and data manipulation, especially when dealing with probabilistic theories. Excel, on the other hand, focuses on mathematical concepts such as algebra and statistics. Although Excel provides basic statistical functions such as mean and median, it also offers the ability to store and display data in a clear way. SPSS and Excel can be used complementarily in data analysis, as SPSS facilitates detailed statistical analysis, while Excel provides easy-to-use and fast data visualization. In addition, both software are under continuous development to meet customer needs and industry trends.
[bookmark: _Toc165582712]Conclusion

 In summary, although both SPSS and Excel offer different advantages and limitations in data analysis, they serve different needs and preferences. SPSS excels in complex statistical analyses and data manipulation, making it suitable for researchers and analysts requiring advanced tools. On the other hand, Excel provides a user-friendly interface and basic analysis functions, making it accessible to a wider audience for simpler analysis tasks. Understanding their strengths and weaknesses allows users to choose the right tool based on their specific needs.
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