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[bookmark: _Toc174543996][bookmark: _Toc175075188][bookmark: _Toc175075226]Introduction 
This assessment work aims to discuss different steps and methods of data warehousing, data mining, and business intelligence. Using different analytical software like SPSS and MS Excel, provided datasets will be analysed and the trends and fluctuations in the observations of the data variables will be captured in this assessment. In Part 1, a dataset regarding the sales of different items of a UK-based e-commerce business will be analysed. Different MS Excel functions will be used and meaningful charts will be produced to present the synopsis of the analysis. Sales trends in different months, more popular items among customers, the most profitable customer segment, etc. will be evaluated. Based on the results of the analysis, the e-commerce retail platform will be provided with suggestions to improve the profitability of the business. In Part 2, survey data regarding school students will be analysed on MS Excel and SPSS. After the analysis, the advantages and drawbacks of using MS Excel and SPSS will be discussed in this assessment. 
To examine data at different levels, organizations utilize two related processes: business handling and data handling. Data handling is the process of obtaining, recording, and presenting data so that it is intelligible to humans. Business intelligence, on the other hand, refers to the process of utilizing and evaluating data to help firms make wise business decisions.  Data mining is related to the solving of problems through an analysis of data. Through data mining, different patterns in data are discovered (Witten et al. 2017). Different components of data mining and analysis will be discussed and used to fulfil the objectives of this assessment. By the use of different data mining techniques, certain ways are evaluated through which a repository of data can be used.    
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[bookmark: _Toc174543998][bookmark: _Toc175075190][bookmark: _Toc175075228]Q1 - Sales trends comparison
One of the most popular operations in MS Excel, a pivot table has been produced to capture how the sales generated by the company on each day over the two months recorded has changed. In this context, the sales figures containing negative values have been removed, because the sales revenue of a company can never be negative. 
	Date
	Total Sales

	12-09-2019
	£6,04,502.11

	12-08-2019
	£2,23,265.49

	12-07-2019
	£2,63,611.26

	12-06-2019
	£1,97,440.51

	12-05-2019
	£2,89,050.50

	12-04-2019
	£79,113.56

	12-02-2019
	£1,81,744.05

	12-01-2019
	£1,73,998.54

	11-30-2019
	£1,82,968.22

	11-29-2019
	£1,99,865.21

	11-28-2019
	£1,85,503.86

	11-27-2019
	£71,093.21

	11-25-2019
	£1,97,883.43

	11-24-2019
	£1,69,568.56

	11-23-2019
	£2,54,557.78

	11-22-2019
	£3,46,488.86

	11-21-2019
	£3,11,235.89

	11-20-2019
	£2,25,964.27

	11-18-2019
	£2,87,832.03

	11-17-2019
	£3,33,971.29

	Total 
	£47,79,658.63


Table 1: Pivot Table showing the total sales of each day within the period
(Source: Self-prepared, 2024)
Based on the above pivot table information, the following line chart has been produced, so that the trends in the sales revenue of the company over the two months can be visually demonstrated-
[image: ]
Chart 1: Line chart showing sales trends for the retailer
(Source: Self-prepared, 2024)
A line chart is useful for the visualisation of time-series data. Here, the monthly sales of the e-commerce retailer have fluctuated a lot. The time-table for the data is from 17th November 2019 to 9th December 2019. The peak of the chart has been on 9th December 2019 when the company raised total sales of more than £604,502.11. The lowest daily sales recorded by the company was on 27th November 2019, which was £71,093.21. It clearly shows from November to December, the sales revenue of the online retailer has increased substantially. Hence, the company has raised more sales in December than in November of 2019.   
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To find the most popular items of customers that the retailer has sold, the items with the highest number of sales are to be identified. Here also, a pivot table has been produced and has been organised in descending order to project the most sold items by the company. From the pivot table, out of 2,768 listed items, 16 items are found to have a record of negative quantities sold which is not possible. Hence, these items will not be considered. For the other 7 items, no quantities have been sold. Hence, the customers have purchased 2,745 different items from the e-commerce retailer. In the following, the top 10 products with the highest number of sales have been projected-
	ProductName
	Total

	Asstd Design 3d Paper Stickers
	12632

	Rabbit Night Light
	11251

	Popcorn Holder
	11238

	Paper Chain Kit 50'S Christmas
	5496

	Disco Ball Christmas Decoration
	3916

	Wooden Star Christmas Scandinavian
	3676

	Assorted Colour Bird Ornament
	3273

	World War 2 Gliders Asstd Designs
	3113

	Wooden Heart Christmas Scandinavian
	3112

	Vintage Doily Jumbo Bag Red
	2730


Table 2: Pivot table showing the 10 most sold items 
(Source: Self-prepared, 2024)
Based on the information in this table, the following chart has been produced-
[image: ]
Chart 2: A column chart to show the most sold items by the retailer
(Source: Self-prepared, 2024)
Here, the column chart projects that Asstd Design 3d Paper Stickers are the most popular item in terms of the quantity sold. A total of 12,632 quantities of this item have been sold by the company to its customers. Rabbit Night light is ranked as the second most popular item which has been purchased 11,251 times by customers from the e-commerce retailer in the two-month period. Popcorn Holder is the next most popular item which has been purchased by the customers. 11,238 quantities of the popcorn holders were purchased from the company. Other popular items have been Paper Chain Kit 50’S Christmas, Disco Ball Decoration, World War 2 Asstd Designs, etc.  
[bookmark: _Toc174544000][bookmark: _Toc175075192][bookmark: _Toc175075230]Q3 - quantities purchased per transaction
To evaluate the quantities of items purchased by customers on each transaction, a pivot table has been produced in which the total quantities sold have been grouped on the basis of each transaction. In this case, transactions having an association with negative values of quantity sold have been removed and only the transaction IDs with positive quantity values have been attached. The top 10 transactions and corresponding quantities sold per transaction have been projected here. 
	Transaction No
	Total

	581483
	80995

	578841
	12540

	581175
	7366

	578140
	5760

	580665
	4732

	581105
	4340

	580652
	3920

	578125
	3806

	581020
	3295

	580729
	2455

	581457
	2414


Table 3: Pivot table showing the transactions with the most quantities 
(Source: Self-prepared, 2024)
Here, using the data of the above pivot table, a chart has been produced below -
[image: ]
Chart 3: Bar chart showing total quantities purchased on each transaction 
(Source: Self-prepared, 2024)
The transaction ID ‘581483’ has accounted for the greatest number of quantities purchased. The customer with this ID has purchased a whopping 80,995 quantities of items from the e-commerce retailer. Customers having the transaction ID ‘578841’ have purchased 12,540 quantities of products as well. The mean quantity purchased on each transaction by customers has been 302 while the median quantity on each transaction has been 155 quantities. To calculate the mean, the MS Excel function used is “=AVERAGE(J4:J2131)”.  For median evaluation, the formula used in MS Excel is “=MEDIAN(J4:J2131)”. 
[bookmark: _Toc174544001][bookmark: _Toc175075193][bookmark: _Toc175075231]Q4 - The most profitable customer segments
The most profitable segment of customers is to be evaluated based on the grouping of regions from which higher sales revenues have been generated. The following pivot table contains all the regions from which the company has raised some sales. In this context, the Czech Republic and its corresponding sales revenue information have been removed because the figure of sales revenue for this country is valued negatively. 

	Country
	Total

	Australia
	1386.56

	Austria
	22549.46

	Belgium
	21272.21

	Channel Islands
	1370.63

	Cyprus
	3498.13

	Denmark
	4411.08

	EIRE
	75983.59

	Finland
	6754.28

	France
	79464.4

	Germany
	82842.93

	Greece
	1547.87

	Iceland
	10975.14

	Italy
	19186.27

	Japan
	42924.61

	Malta
	1829.3

	Netherlands
	103698.2

	Norway
	47948.12

	Portugal
	14751.05

	Spain
	17107.91

	Sweden
	1443.85

	Switzerland
	9946.49

	United Kingdom
	4160912

	USA
	2513.04

	Grand Total
	4734317


Table 4: Pivot table showing the amount of sales raised from each region’s customers
(Source: Self-prepared, 2024)
Five regions with the most sales during the period have been projected in the following chart -
[image: ] 
Chart 4: A map chart showing the most profitable regions for the retailer
(Source: Self-prepared, 2024)
This map chart has been produced on MS Excel to provide some uniqueness to this discussion. The darker area shows the region from which the company has generated the most revenue from sales. The chart shows that the UK is the most profitable segment which has raised the majority of the sales revenue of the company. Also, the second most profitable segment of customers comes from the Netherlands. The third most profitable revenue-generating region is Germany. France and the Republic of Ireland are the other two regions that generate the most sales revenue for the company among these top 5.
[bookmark: _Toc174544002][bookmark: _Toc175075194][bookmark: _Toc175075232]Q5 - Strategies to improve the profitability of the business
a. Better Customer Experience and Personalisation:
E-commerce retailer needs to analyse the purchasing behaviour of customers and offer recommendations for personalised products. This way the possibilities of upselling and cross-selling can be increased (Bleier et al. 2018). In this context, Artificial Intelligence and Machine learning algorithms can be used. Also, proper segmentation of target customers is required and appropriate modes of marketing and promotion need to be conducted by the organisation. 
b. Dynamic pricing: 
The company needs to set dynamic pricing so that prices can be adjusted according to real-time situations. Timely discounts, flash sales, special deals, etc. can be provided to customers to increase the average order value. This way the sales revenue of the business organisation can be maximised which can contribute to greater profits for the business (Wamsler et al. 2022). Customers will be provided free shipping of ordered items when the orders are above a certain amount. 
c. Operational efficiency: 
Operational efficiency is highly required to improve the profitability of the business. Just-in-time inventory management is useful in reducing the costs of holding the inventory and overstocking as well. The automation will be useful for streamlining the processing of orders and providing better services to customers. This way the company can save manual labour costs and fewer errors will be committed then. Optimisation of the supply chain will reduce the costs of production and lead to greater profits for the business (LinkedIn, 2024). 
d. Global expansion of the business: 
The data table clearly shows that the retailer is highly dependent on the UK and EU markets. Hence, new markets are to be targeted by the company where the profit margins will be higher. The company needs to expand its business in the South-Asian and Middle-East countries where the population is high and labour will be available at cheaper rates as well. The company needs to adapt to the different marketing, pricing, and website contents so that the cultural values of those regions are valued appropriately. This will benefit to gather a new customer base and the company will be able to make higher profits as well (ROUX, 2021).   
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[bookmark: _Toc174544004][bookmark: _Toc175075196][bookmark: _Toc175075234]Q1 - Promotion of male and female students in the school 
Gender	Total Students
Female	1077
Male	1056
Total students in the school	2133

Table 5: Pivot table presenting the number of male and female students 
(Source: Self-prepared, 2024)
1,077 female students and 1,056 male students make up the total of 2,133 students in the dataset. The dataset now includes a pivot table in Microsoft Excel. The total number of students is broken down by gender using MS Excel's ‘COUNTIF’ feature (Microsoft Support, 2024). =COUNTIF(H2:H2134,"1") is the function used for male students. Also used for female students in MS Excel is the function = =COUNTIF(H2:H2134,"2"). The following chart has been developed in this regard.
The following diagram is helpful in understanding the spreading of male and female students. 
[image: ]
Figure 5: Column Diagram showing the frequency of male and female students 
(Source: Self-prepared, 2024)
There may be more female students in the institution than male students, based on the higher column in the column chart that corresponds to the number of female pupils. The number of pupils is displayed on the Y-axis in this column diagram, while the X-axis represents the gender group.
[bookmark: _Toc174544005][bookmark: _Toc175075197][bookmark: _Toc175075235]Q2 - Proportion of students getting free lunch
Category 	Total Students
Does not qualify for free/ reduced lunch 	1215
Qualify for free/ reduced lunch 	918
Total students in the school	2133

Table 6: Pivot table presenting the no of students getting/ not getting free lunch
(Source: Self-produced, 2024)
Again, the COUNTIF function was used to get these figures. The number of kids who don't get free lunches is found using the 'MS Excel' formula =COUNTIF(I2:I2134,"0"). Furthermore, the 'MS Excel' method used to calculate the quantity of children that receive free lunch is =COUNTIF(I2:I2134,"1").
[image: ]
Figure 6: Pie chart showing the frequency of  students getting/ not getting free meal
(Source: Self-prepared, 2024)
This pie chart demonstrates that while 918 kids are eligible for free or reduced meals, 1,215 students are not. Almost 57% of students in the school are not getting free meals while the remaining 43% of students are eligible for free lunches. 
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	Row Labels
	Count of Lunch

	Female
	1056

	Does not qualify
	593

	Qualifies for reduced/free lunch
	463

	Male
	1077

	Does not qualify
	622

	Qualifies for reduced/free lunch
	455

	Grand Total
	2133


Table 7: Pivot table to calculate the mean and median of students 
(Source: Self-produced, 2024)
If the above pivot table is considered, the total number of students who received free lunch = male students + female students = 455 + 463 = 918 students. Here, the mean and median number of male and female students who qualify for the free lunch is 459 students. On the other hand, the average number of students who do not receive free lunch at the school is 607.5 students. The ‘AVERAGE’ and ‘MEDIAN’ functions have been used on MS Excel to evaluate the mean and median figures respectively. 
[bookmark: _Toc175075237]Q4 – The Discussion and examples of K-means Clustering
‘K-means clustering’ refers to a learning algorithm used for data clustering which is unsupervised. In this clustering, data points that are unlabeled, are grouped into clusters. In Machine Learning, ‘k-means clustering’ is frequently used. In K-means clustering method, a data distribution is partitioned into several groups on the basis of distance between the centroids. A centroid is the mean or median of all points that lies within the cluster and depend on the features of the data (IBM, 2024). 
Examples:
The ‘students score’ dataset has been run on SPSS and following results have been found –
[image: ]
There are four variables in this context. Here, Cluster 1 and 2 are the Centroids for each cluster before the beginning of any iterations. Here, for pretest variable, cluster 1 starts at a center of 23 and Cluster 2 starts at 93. For Posttest variable, initial center for cluster 1 is 35 and for cluster 2, is 100. For Gender Variable, Cluster 1 and 2 starts at 1.00 and 2.00 respectively. For Lunch, cluster 1 starts at 1.00 and cluster 2 starts at 0.00.  Through random selection or a specific initialisation, these initial centers have been derived. 
[image: ]
The above table presents the change of centers of the clusters across 7 iterations. In Iteration 1, Cluster 1 and Cluster 2 changes by 30.193 units and 33.610 units subsequently. In Iteration 7, the changes become 0.000, which indicates the convergence of algorithm and no need of further adjustments. Here, the algorithm has reached a stable state. 
[image: ]
The differences between Cluster 1 and Cluster 2 for Pretest and Posttest variables have been relatively high. However, in the case of Gender, there is a minimal difference between clusters, which indicates that gender is a not a significant distinguishing factor between clusters. Also, there is a specific difference between clusters in case of Lunch, which implies that some differentiation in variable is between clusters.  
[image: ]
Here, cluster 1 contains 993 cases and cluster 2 contains 1,140 cases. 
[image: ]
This chart shows that the relation between Pretest and Posttest is direct and positive, an increase in the values of Pretest leads to and increase in the values of Posttest and vice-versa. 
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SPSS:
	Advantages:
i.) SPSS is a very useful statistical data analysis application. You can perform any type of operation with SPSS, such as import and export of data, mergers, analysis, etc. (Rippey, 2019).
ii.) SPSS does not need syntax files when analyzing values or handling missing values in datasets.
iii.) SPSS is used for data analysis utilizing qualitative as well as quantitative methods. It is consequently a preferred tool over Microsoft Excel for text data analysis (Rippey, 2019).
	Drawbacks:
i.) SPSS is ineffective for evaluating large datasets. Results may not be assessed by SPSS even though these industries are profitable.
ii.) The customer might not receive accurate analysis results if data was collected using skewed or inaccurate methods. An improperly prepared sample could lead to inaccurate data evaluation (Rippey, 2019).


	Example:
If the analyst wants to conduct a logistic regression analysis to find the relationship with binary variables, the SPSS is to be used instead of the MS Excel.



MS Excel:
	Advantages:
· Inserting data into Excel for Mac is simple. It's also a useful feature that makes data filtering simple.
· Data retrieval is made easier with Microsoft Excel. Finding and retrieving data by hand takes longer than using Microsoft Excel.
· Microsoft Excel, which has easily understood features, may be used to do a wide range of mathematical and statistical computations. The processing of computation and analysis is accelerated by these methods (Islam, 2023).
· Spreadsheets made in Microsoft Excel can be password-protected to reduce the possibility of theft or data loss.
	Drawbacks:
· Microsoft Excel has file size limitations. As a result, MS Excel struggles to handle data with several observations.
· Learning all of Microsoft Excel's functions is a difficult task. Therefore, learning how to use Microsoft Excel effectively takes time for beginners (Islam, 2023).
· Excel is known for having random errors. Users need to be aware of the proper kind of information. When dealing with data that contains fractions and percentages, using the wrong methods could result in conclusions that are not appropriate.

	Example:
If an accountant has to compare between the financial performance and health of two companies from the same industry and prepare financial statements, then MS Excel is the suitable option for accountants.  



[bookmark: _Toc174544008][bookmark: _Toc175075200][bookmark: _Toc175075239]Conclusion 
This report provides an understanding of different tools for data mining, visualisation, and analysis. The sales data of the e-commerce retailer has been analysed to address the questions, which will help the management of the organisation to make relevant strategies and informed decisions to improve profitability. The school students’ dataset has been used to fund the answers to the questions of part 2. Both MS Excel and SPSS tools have been utilised in this context. 
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