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Pre- processing data: The data is pre-processed by the student. There are some of the data which is not given in the provided dataset. As an example, evidence is given below:

The original data is the given below:
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There are some of the data which I have find out by using formulas. For example, as you can see in the original data that some of the data is not there such as month, unique product, and total sales which I found out by using formulas. The formulas are given below:
Month: =TEXT(B2,“mmmm”) I select the date from dataset and apply this formula to find the month.
Unique product: =UNIQUE(D2:D120), in this formula, I select the  product name and use this formula to find the unique product from the given dataset.
Total sales: =(E2*F2), I selected the price and quantity to apply this formula to find out the total sales.
I need this data to create the graphs.

The evidence is given below which shows the total sales, month, and the unique product.
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The data is created by using Excel.


1.Question: How was the sales trend over the months?
Answer: I select some data from the given dataset which clearly shows the sales trend in the September month. Based on the given data, the sales trends are fluctuated over the month of September. As you can see the evidence are given below. The graph is created by using excel. The product number 22693 the sales are higher than the other ones. It is 2177.28. The second highest sale is 1503.36(product ID: 72232). By following this, Product number 22197 and 23167 the sales are on third and fourth position (1099 and 1052.16 respectively). As you can see clearly in the graph, the product number-23430has the lowest sales with 37.2 sales value. The product number 22730 and 21479 has the lower sales (56.36 and 58.44). Moreover, after the highest sale in of the product number 22693 with 2177.28 value, the sales start decreasing. So, the sales trend is decrease and increase over the month of September. 



















2.Question: what are the most frequently purchased products?
Answer: I have selected some of the data from the provided dataset. I created this graph as evidence which shows the popular products among the customers. The most frequently purchased is small folding scissors with the value of 240. The second and third regularly purchased products are Grow a flytrap or sunflower in Tin-192 pieces and feng sui pillar candle-144 pieces. These are products which are highly purchased in the market than the others. This is the pivot chart where all the data is visualized. 




















3.Question: How many products does the customer purchase in each transaction?
Answer: According to the given dataset, I have selected some of the data and create this bar graph on excel. The transaction number- 581476 has highly purchased products by the customer which is 64. And on the second and third position, transaction number 581475 and 581478 has the third and second position according to the graph. There is only a one product difference between both the transaction. Transaction number-581475 has 19 products and other one has 18 products. the customer with the transaction number-581479 and 581482 purchase very less products (Only one product). The evidence is given below which shows clearly how many products customers purchase in each transaction.













4.Question: What are the most profitable segment customers?
Answer: I have selected two countries’ The United Kingdom and Norway from the given dataset. Norway is the most profitable segment customers than the United Kingdom. In Norway, the revenue is £25347.32 (Norway 12433). On the other hand, if we see in the united kingdom the most profitable segment is13069 with the revenue £3895.46 and the second most profitable segment is 13426 (£1775.16). there are two segment of the customers which do not make much profit to the United Kingdom 17364 and 17490 (£878.92 and 257.64 respectively). You can visualise all the data from the graph which is given below as evidence:
5. Question: According to the findings, recommendation to the business to gain more profit?
Answer: There are few strategies which help to gain more profit in business:
1.Customer segmentation: customer segmentation is the way to divide customers into diverse groups based on their characteristic’s behaviours, and preferences. By doing this, businesses can better understand their customers and tailor their marketing strategies to meet their specific needs. There are several common methods of customer segmentation, such as demographic segmentation, psychographic segmentation, and behavioural segmentation. Each segment represents the unique group of customers with distinct trait and motivations. By understanding different segments businesses can effectively reach and engage with their customers, leading to increased sales and customer loyalty. Customer segmentation is the powerful tool for businesses to connect with their customers on a deeper level. (Employment, 2021)
2.Optimize pricing strategies: Conduct market research to determine the optimal price points for your products or services. Consider offering discounts, bundling products, or introducing tiered pricing options to attract different customer segments. Moreover, Offer recurring payment options or exclusive benefits to customers who subscribe or become members. This can provide a steady revenue stream and foster customer loyalty.
3.Customer retention: Customer retention is crucial for businesses to build long term relationships and maximise customers lifetime value. Offer personalised assistance, respond promptly to inquiries, and go beyond to exceed customer expectations. Make them feel valued and appreciated. In addition to this, foster a connection with your customers by engaging with them on social media, sending personalised emails, or offering loyalty programs and loyalty rewards and follow up surveys to keep the people engaged and coming back for more. Show genuine interest in their needs and preferences is the key to earn the interest of the customers. 
4.Upselling and cross selling: upselling and cross selling are great strategies to boost your sales and increase customer value. Upselling encourages customers to upgrade or purchase a higher priced version of a product or service they are considering. For instance, if a customer is looking at the basic smartphone, you could suggest a more advanced model with additional features and capabilities. Cross-selling, on the other hand, when you offer complementary or related products to customers. For instance, if someone is buying a camera, you could recommend accessories like lenses, tripods, or memory card. Both strategies help to maximise the customers overall experience and satisfaction.
5.Stay ahead of the competition: keep a close eye on your competition and industry trends. Stay informed about the innovative technologies, emerging markets, and changing consumer preferences. This will help you adapt and stay ahead in a competitive landscape.
6.Monitor and analyse data: Use analytics tools to track key performance indicators(KPIs) and gain insights into customers behaviour, sales trend, and marketing effectiveness. This data can inform future strategies and help you make data driven decisions.
                                                                                                                           (Employment,2021)
                                            These are the strategies I would recommend, which helps the businesses to gain more profit and stay ahead in the market. Weighing the short- and long-term benefits is crucial before putting these techniques into practice. Each element needs to be implemented with great care, considering the particular needs and capabilities of the business to ensure that it aligns with both ambitious corporate objectives and competitive market conditions. These tactics will definitely work to achieve the goals and gain profit in the market.
  
 
The data is created by using SPSS.

Question1: How many students are male and female?
Answer: There is total 2133 male and female students from which,1056 are male students and 1077 female students, based on the dataset that has been provided. The supporting details are given below: 


	Statistics

	Gender  

	N
	Valid
	2133

	
	Missing
	0





	Gender

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	male
	1056
	49.5
	49.5
	49.5

	
	female
	1077
	50.5
	50.5
	100.0

	
	Total
	2133
	100.0
	100.0
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2. Question:  how many students qualifies and does not qualify for reduces/free lunch?
Answer: It has been observed that there are 1215 students who does not qualify for free/reduce lunch and 918 students who are qualify for reduce/free lunch. The evidence that produced from given dataset are listed below.

	Statistics

	Lunch  

	N
	Valid
	2133

	
	Missing
	0




	Lunch

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	 does not qualify for free lunch
	1215
	57.0
	57.0
	57.0

	
	qualify for free lunch
	918
	43.0
	43.0
	100.0

	
	Total
	2133
	100.0
	100.0
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3.Question: What are the mean and median of students who qualifies and does not qualify for reduced/free lunch?
Answer: Based on the given dataset, it has been noted that, 1.51 mean is for the students who does not qualify for reduce/free lunch and 1.50 is for the students who are qualify for free lunch. The median is 2.00 for the students who does not qualify for free/reduce lunch and 1.00 is for the students who are qualify for free/reduce lunch. The proofs are given below.

	


Case Processing Summary

	
	Cases

	
	Included
	Excluded
	Total

	
	N
	Percent
	N
	Percent
	N
	Percent

	gender * lunch
	2133
	100.0%
	0
	0.0%
	2133
	100.0%




	

Report

	

	

	

	Gender

	lunch
	Mean
	Median

	does not qualify for free lunch
	1.51
	2.00

	qualify for free lunch
	1.50
	1.00

	Total
	1.50
	2.00











	4.Question: Using the dataset provided in conjunction with SPSS, give a specific example of clustering (K-means clustering). Give the workings and brief explanation of the results?
Answer: It has been noted that there are some changes in the cluster centres occur during the iterations of the k-means algorithm. As you can see below, there are initial cluster centres and final cluster centres. The movement of each centroid from the previous iteration is displayed. As the change grows exceedingly small – in this case, less than .000.- the approach converges, with the aim of minimising it.
Number of cases in each cluster: As you can see that, after the last iteration, this section shows the number of data points in each cluster.
The pretest scores may have been shows the similarity metric used in this case to partition the K-means algorithm into eight groups. Each cluster is represented by the centres, which is the mean value of all data points in the cluster. The algorithm constantly adjusts the centroid in order to shorten the distance between each data point and its related centroids.
Based on the pretest score results, as you can see that, in the initial cluster, cluster 1 has and cluster 5 has lower scores which is 31 and 22 respectively and cluster 3 and cluster seven has the higher scores. (81 and 93). Graphs represent clearly all the data that has been created from the given dataset. According to the final cluster 1 and five and lower scores (approximately 36 and 30) whereas cluster 7 has highest score in the pretest than the other clusters (83). Moreover, based on the findings, iteration happens 9 times. The minimum distance between initial centres is 8.000.
                                     The pretest results indicate that the clustering technique performed satisfactorily in classifying the data into meaningful clusters, providing insights on the dataset's features and distribution overall. In light of the information supplied, the following examples of evidence are mentioned:








                                                                             Initial Cluster Centres

	    
	Cluster

	
	1
	2
	3
	4
	5
	6
	7
	8

	Pretest
	31
	39
	81
	58
	22
	69
	93
	48




	






Iteration History

	Iteration
	Change in Cluster Centers

	
	1
	2
	3
	4
	5
	6
	7
	8

	1
	.661
	.755
	1.310
	.151
	2.667
	.760
	3.000
	.089

	2
	.365
	.000
	1.752
	.516
	2.083
	.402
	3.200
	.638

	3
	.375
	.493
	1.477
	.000
	1.034
	.373
	1.517
	.495

	4
	1.331
	.458
	1.484
	.000
	.935
	.453
	1.268
	.000

	5
	.940
	.352
	.777
	.528
	.522
	1.020
	.370
	.000

	6
	.000
	.536
	.327
	.000
	.000
	.000
	.678
	.558

	7
	.652
	.434
	.526
	.000
	.000
	.351
	.000
	.000

	8
	.447
	.000
	.000
	.498
	.599
	.542
	.000
	.000

	9
	.000
	.000
	.000
	.000
	.000
	.000
	.000
	.000

	a. Convergence achieved due to no or slight change in cluster centres. The maximum absolute coordinate change for any centre is .000. The current iteration is 9. The minimum distance between initial centres is 8.000.




	Final Cluster Centres

	
	Cluster

	
	1
	2
	3
	4
	5
	6
	7
	8

	Pretest
	36
	42
	73
	58
	30
	65
	83
	50




	












Number of Cases in each Cluster

	Cluster
	1
	171.000

	
	2
	315.000

	
	3
	221.000

	
	4
	465.000

	
	5
	106.000

	
	6
	403.000

	
	7
	89.000

	
	8
	363.000

	Valid
	2133.000

	Missing
	.000


5.Question: Discuss the advantages and disadvantage of using SPSS and Excel using relevant practical examples and present your discussions in a table by using different criteria?
Answer: comparison of advantages and disadvantages of using SPSS and excel using relevant examples with the different criteria:


	Criteria
	SPSS
	Excel

	Data analysis
	SPSS is specifically designed for statistical analysis and offers a wide range of advanced statistical tools. It is particularly useful for complex analysis such as regression, ANOVA, and factor analysis. For example, if you are conducting a multiple regression analysis to examine the relationship between several independent variable SPSS provides robust tools and output for interpretation.
	Excel is widely available, user-friendly, and familiar to many users. It can manage basic statistical analysis such as mean, median, and standard deviation, making it suitable for simple data analysis tasks. For instance, if you are calculating the average sales of a product over a period of time, Excel’s built-in functions can quickly perform the calculation.

	Data visualisation
	SPSS offers advanced data visualization capabilities, allowing users to create a variety of charts, graphs, and plots to illustrate their findings. This visualization can enhance the understanding of complex statistical relationships and patterns in the data. For example, SPSS can generate scatterplots, histograms, and box plots to visualize the contribution of data and identify outliners.
	Excel provides basic charting tools that enable users to create simple graphs and charts to visualize data. While excel may not offers as many customization options or advanced visualization technique as SPSS, it can still effectively present data in a visually appealing manner. For instance, excel can create bar charts, line graphs, and the pie charts to display sales data or survey results.

	Learning curve
	SPSS has a steeper learning curve compared to excel, especially for users who are not familiar with statistical software. It may require training or tutorials to fully understand its features and functionalities. For instance, beginners may find it challenging to navigate SPSS menus, interpret statistical output, and perform complex analyses without proper guidance.
	Excel has a relatively low learning curve and is more intuitive for beginners due to its widespread use and familiarity. However, excel simplicity may limit its capabilities for advanced statistical, and users may need to switch to more specialized software like SPSS for complex data analysis tasks. To exemplify, novice users may struggle to perform multivariate analysis or conduct hypothesis testing in excel without prior knowledge or training.

	Collaboration 
	SPSS allows for easy collaboration among users through features such as syntax sharing, output exporting, and data sharing. Users can share SPSS syntax files to replicate analysis, export output to other formats (e.g., PDF, Word), and share datasets with colleagues. For example, researchers working on a project can share SPSS syntax files to ensure reproducibility and transparency in their analyses.
	Excel facilitates collaboration through features such as real-time co-authoring, cloud storage integration, and sharing via email or shared network drives. Multiple users can work on the same Excel workbook simultaneously, making it suitable for collaborative projects. For example, team members can collaborate on a budget spreadsheet by entering and updating financial data in real-time.

	Cost 
	SPSS is a commercial software package that requires a paid licence for full access to its features. The cost of SPSS licenses can be prohibitive for individual users or small organisations, especially if they do not require advanced statistical analysis on a regular basis. For instance, students or researchers with limited budgets may opt for alternative software or open-source tools instead of purchasing SPSS licenses.
	Excel is often included in the Microsoft office suite, making it readily available to many users without additional cost. It offers basic data analysis and visualisation capabilities out of the box, making it a cost-effective solution for simple tasks. For example, businesses or students may already have access to excel through their office subscription or academic institution, eliminating the need for additional software purchases.


                                                                                                                                                 (Pedamkar,2018)





All the graphs and data is created by the student.
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Total	12433	13069	13426	17364	17490	Norway	United Kingdom	25347.32	3895.46	1775.16	878.92	257.64	



Mean and Median 

Mean	does not qualify for free lunch	qualify for free lunch	Total	1.51	1.5	1.5	Median	does not qualify for free lunch	qualify for free lunch	Total	2	1	2	




Pretest	
1	2	3	4	5	6	7	8	Cluster	31	39	81	58	22	69	93	48	
1	2	3	4	5	6	7	8	Cluster	
1	2	3	4	5	6	7	8	Cluster	




Pretest	1	2	3	4	5	6	7	8	Cluster	36	42	73	58	30	65	83	50	1	2	3	4	5	6	7	8	Cluster	
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TransactionNoDate ProductNoProductNamePrice Quantity CustomerNo Country total salesMonth unique product

58148212/09/2019 22485Set Of 2 Wooden Market Crates 21.47 12 17490United Kingdom 257.64Sep Set Of 2 Wooden Market Crates

58147512/09/2019 22596Christmas Star Wish List Chalkboard 10.65 36 13069United Kingdom 383.4Sep Christmas Star Wish List Chalkboard

58147512/09/2019 23235Storage Tin Vintage Leaf 11.53 12 13069United Kingdom 138.36Sep Storage Tin Vintage Leaf

58147512/09/2019 23272Tree T-Light Holder Willie Winkie 10.65 12 13069United Kingdom 127.8Sep Tree T-Light Holder Willie Winkie

58147512/09/2019 23239Set Of 4 Knick Knack Tins Poppies 11.94 6 13069United Kingdom 71.64Sep Set Of 4 Knick Knack Tins Poppies
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TransactionNoDate ProductNoProductName Price Quantity CustomerNo Country

58148212/09/2019 22485Set Of 2 Wooden Market Crates 21.47 12 17490United Kingdom

58147512/09/2019 22596Christmas Star Wish List Chalkboard 10.65 36 13069United Kingdom

58147512/09/2019 23235Storage Tin Vintage Leaf 11.53 12 13069United Kingdom

58147512/09/2019 23272Tree T-Light Holder Willie Winkie 10.65 12 13069United Kingdom

58147512/09/2019 23239Set Of 4 Knick Knack Tins Poppies 11.94 6 13069United Kingdom

58147512/09/2019 21705Bag 500g Swirly Marbles 10.65 24 13069United Kingdom

58147512/09/2019 22118Joy Wooden Block Letters 11.53 18 13069United Kingdom

58147512/09/2019 22119Peace Wooden Block Letters 12.25 12 13069United Kingdom

58147512/09/2019 22217T-Light Holder Hanging Lace 10.65 12 13069United Kingdom

58147512/09/2019 22216T-Light Holder White Lace 10.55 24 13069United Kingdom

58147512/09/2019 22380Toy Tidy Spaceboy 11.06 20 13069United Kingdom


