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[bookmark: _Toc165135390]Part 1: E-commerce sales assessment
This section deals with a particular dataset in the spreadsheet format gathered from a London-based store and obtained in the Microsoft Excel format. Patterns are required to be drawn from the dataset after cleaning and preparing the same for statistical analysis using the Excel framework. The analysis is provided and the required tables and graphs have been attached.
Raw data collected and stored in datasets are mostly disorganised. There is a huge possibility for those data to have inconsistent encodings, poor organisation, and dissimilar patterns. Generally, such types of data are unsuitable for analysing and presenting real-world outcomes by using data analytics tools. The process of preparing data for the goal of analysis to extract meaningful information from raw data is called the process of data cleaning. It refers to the pre-processing stage of the data. For data-driven applications, rectified and filtered data, which is usually known as the preparation of the data, is useful for data analysis and management. The e-commerce sales transaction dataset is given in Figure 1. Meaningful information needs to be extracted after the cleaning and pre-processing of the data. The steps to clean the data are given below.
[image: ]
"Figure 1: Sales transaction dataset"
"Source: Assignment material"
Step 1: Firstly, for the cleaning process, the entire dataset needs to be selected as given in Figure 2
[image: ]
"Figure 2: Data selection"
"Source: Created by the learner"
Step 2: The Excel framework contains the "Sort and Filter" option. Using the "Filter" option from the dropdown list, an overall view of the various types of data is displayed under each variable of the dataset. Such a process is highly effective in identifying and removing errors in the dataset.
[image: ]
"Figure 3: Sort and Filter"
"Source: Created by the learner"

Step 3: The quantity variable contains negative values which accounts for the first data inconsistency type for the dataset. The rows containing negative values and the subsequent values can be observed through the filtering process. Manual rectification is time-consuming and prone to errors. For such purposes, the IF () function is used. The following syntax shows the exact formula used –
"IF (F2<0, -F2, F2)"
[image: ]
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"Figure 4: Using IF function to remove negative values"
"Source: Created by the learner"
Step 4: The date column contains another discrepancy in the form of an incorrect format. For instance, some of the data values have not been recognised as dates and hence, the month categorisation has not been obtained. This error has been manually rectified by selecting the specific rows using filtering.
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"Figure 5: Inconsistent data format"
"Source: Created by the learner"
Step 5: The "customer no." field contains blanks or NA data cells. These can be categorised as missing data and the specific rows containing missing data have been deleted.
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"Figure 6: Missing rows deletion in Excel"
"Source: Created by the learner"
[bookmark: _Toc165135391]1. Sales trends over the months
To calculate the sales trends over the month, there is the requirement of the sales variable. The sales variable is calculated in the Excel framework using the following formula –
The sales variable is created in the Excel framework using the formula mentioned above. The cells of the "price" variable are multiplied by the cells of the "qty" variable to obtain the "sales" values. The trend in monthly sales values is obtained in Chart 1. 

“Chart 1: Sales trends across months”
“Source: Created by the learner”
Interpretations: 
·The overall sales value for the organisation is recorded for January, February, April, May, June, July, August, September and November. Data for the rest of the months is not obtained.
·November accounted for the maximum sales value with a total of 2742774.19, which is more than half (58%) of the total sales.
·This is followed by September with 13% of the overall sales. The total sales value in this month is 604502.11. 
·Minimum sales were recorded for April, with a total value of 79021.71 (1.6%). 
[bookmark: _Toc165135392]2. Frequently purchased products
Given below, in Chart 2, are the topmost purchased items from the London-based business in the concerned year. A total of the ten topmost products have been visualised in the chart.

“Chart 2: Frequency of purchase of top 10 items”
“Source: Created by the learner”
Interpretations: 
·The top ten most frequently bought products have been displayed in Chart 2 in descending order.
·"Rabbit Night Light" is the most frequently bought product as per the total number of transactions, with an annual purchase frequency of 369 times.
·This is followed by "Paper Chain Kit 50's Christmas" with an annual purchase frequency of 328 times.
·Other items that follow the topmost category consist of "Keep Calm" products, Christmas items, holders and stands.
[bookmark: _Toc165135393]3. Number of products purchased in each transaction
Calculation of the number of products purchased by the customer in one single transaction can be done by using the formula for finding the mean value for the quantity of products. The formula is given as –

Estimated results show that,
The sum of the total number of products purchased for each transaction = 730075
The total number of transactions = 65533
Therefore,
Number of products purchased in each transaction by the customer
= 730075 ÷ 65533
= 11.14.
[bookmark: _Toc165135394]4. Most profitable segment customers
Given below, in Chart 3, are the topmost profitable customers (Customer IDs) of the London-based business in the concerned year. A total of the ten topmost customer IDs have been visualised in the chart.

“Chart 3: Topmost profitable customer Ids by sales value”
“Source: Created by the learner”
Given below, in Chart 3, are the topmost profitable customers (Customer IDs) of the London-based business in the concerned year. A total of the ten topmost customer IDs have been visualised in the chart.

“Chart 4: Topmost profitable countries by sales value”
“Source: Created by the learner”
Interpretations: 
·The top ten most profitable customers (Customer IDs) have been displayed in Chart 3 in ascending order.
·Customer with ID "16446" is estimated to be the most profitable customer based on the sales value of the company for the given period. The total sales value provided by the customer alone is 501359.05. 
·This is followed by customer ID "14646" with an annual sales value of 100097.56.
·Other customers with topmost sales value include "13256" (77622.6), "14911" (72876.05), "17511" (70664.49), "18139" (58913.05), "17450" (42164.71), "16684" (40682.56), "12433" (40427.91) and "14096" (39038.05). 
·The top ten most profitable countries based on sales value have been displayed in Chart 4 in ascending order.
· The United Kingdom is estimated to be the most profitable country based on the sales value of the company for the given period. The total sales value in this country is 4167349.11. 
·This is followed by the Netherlands with a total sales value of 103698.2 and Germany with a total sales value of 82842.93. 
[bookmark: _Toc165135395]5. Profitability strategies
The following strategies can be developed based on the relevant findings regarding product marketing for the company –
·November is the period of maximum sales, thus the company should incorporate more promotional strategies during this month. April sales can be improved by adding lucrative discounts during that period.
·The business ought to increase spending on merchandise related to the Christmas festive seasons, especially paper chains. Additionally, the business ought to focus on the "Keep Calm" brand along with holders and stands as these are the most frequently bought items.
·To increase profits, the most profitable branches of the United Kingdom, Netherlands and Germany should be hotspots for making investments. Furthermore, a deeper analysis (such as sentiment) can be done on the most profit-delivering customers to draw relevant trends that make them engage in repeat purchases, and such insights can be used to improve the engagement of other customers as well.


[bookmark: _Toc165135396]Part 2: Student score assessment
The following section aims to assess the "Student Score" dataset provided to comprehend the various aspects of the student scores recorded to understand the qualification of reduced/ free lunch schemes using a variety of analysis tools such as descriptives, comparison of group means and clustering. The dataset is attached below in Figure 1 and there are five sub-sections to this part.
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"Figure 1: Dataset"
"Source: Assignment material"
[bookmark: _Toc165135397]Distribution of students based on gender

	Statistics

	Gender  

	N
	Valid
	2133

	
	Missing
	0





	Gender

	
	Frequency
	Per cent
	Valid Percent
	Cumulative Percent

	Valid
	Female
	1056
	49.5
	49.5
	49.5

	
	Male
	1077
	50.5
	50.5
	100.0

	
	Total
	2133
	100.0
	100.0
	


“Table 1: Frequency table for gender”
“Source: Created by the learner”
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“Chart 1: Distribution of male and female students”
“Source: Created by the learner”
The study comprised 2133 cases in total. Table 1 depicts the segmented distribution of the total cases (here, number of students), based on their relevant gender. As per the data, the total number of students who were female (Gender group = 1) amounted to 1056 (49.5%) of the total cases. The number of students who were male (Gender group = 2) was estimated at a total of 1077 (50.5%). 
[bookmark: _Toc165135398]Distribution of student count based on lunch scheme qualification

	Qualification for reduced / free lunch

	
	Frequency
	Per cent
	Valid Percent
	Cumulative Percent

	Valid
	Does not qualify
	1215
	57.0
	57.0
	57.0

	
	Qualifies for reduced/free lunch
	918
	43.0
	43.0
	100.0

	
	Total
	2133
	100.0
	100.0
	


“Table 2: Data for distribution of number of students segmented by lunch qualification”
“Created by the learner ”
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“Chart 2: Qualification/ Disqualification for lunch chart”
“Source: Created by the learner”

The study comprised 2133 cases in total. Table 2 depicts the segmented distribution of the total cases (here, the number of students), who qualified and did not qualify for the reduced/ free scheme for lunch. As per the data, the total number of students who qualified amounted to 918 (43%) of the total cases. The number of students who did not qualify was greater in amount, with a total of 1215 (57%). 
[bookmark: _Toc165135399]Estimation and comparison of mean and median based on lunch scheme qualification
	Case Processing Summary

	
	Cases

	
	Included
	Excluded
	Total

	
	N
	Percent
	N
	Percent
	N
	Percent

	Gen  * Lunch
	2133
	100.0%
	0
	0.0%
	2133
	100.0%




	Report

	Gen  

	Lunch
	Mean
	Median

	Does not qualify
	1.5119
	2.0000

	Qualifies for reduced/free lunch
	1.4956
	1.0000

	Total
	1.5049
	2.0000



“Table 3: Mean and median number of students qualifying/ not qualifying for reduced / free lunch”
 “Source: Created by the learner”
The SPSS case processing summary results for comparison of the mean value revealed the mean and median values for the lunch variable. The lunch variable contains the number of students who qualified/ did not qualify for the reduced/ free lunch scheme. According to the test results, while the mean value for the students who did not qualify for the reduced/ free lunch is 1.51, the median value for the same category amounts to 2.00. Furthermore, the students who qualified for the reduced/ free lunch have a mean value of 1.49 and a median value of 1.00. The total number of cases analysed is 2133.
[bookmark: _Toc165135400]K-means clustering
	Number of Cases in each Cluster

	Cluster
	1
	993.000

	
	2
	1140.000

	Valid
	2133.000

	Missing
	.000


“Table 4: Case summary for K-means clustering”
“Source: Created by the learner”

	Initial Cluster Centers

	
	Cluster

	
	1
	2

	Pretest
	23
	93

	Posttest
	35
	100



	Final Cluster Centers

	
	Cluster

	
	1
	2

	Pretest
	43
	65

	Posttest
	55
	78

	
Iteration History

	Iteration
	Change in Cluster Centers

	
	1
	2

	1
	30.191
	33.606

	2
	.885
	.791

	3
	.611
	.532

	4
	.212
	.181

	5
	.227
	.200

	6
	.150
	.128

	7
	.000
	.000

	a. Convergence achieved due to no or small change in cluster centres. The maximum absolute coordinate change for any centre is .000. The current iteration is 7. The minimum distance between initial centres is 95.525.



“Table 5: Initial, Final cluster centers and iteration history in K-means clustering”
“Source: Created by the learner”

	Distances between Final Cluster Centers

	Cluster
	1
	2

	1
	
	32.160

	2
	32.160
	



“Table 6: Centroid distances”
“Source: Created  by the learner”
The K-means clustering technique has been used for grouping the pre-test and post-test summary results. K-Means clustering is an approach for unsupervised organisation or clustering by segmenting the dataset into various groups. The unorganised dataset is fed into the k-means algorithm, which then separates the entire distribution into a "k" number of clusters and iterates the process until the identification of optimal clusters. Here, "k" has been chosen as two to group the entire data into two clusters. The centroids or centre points are determined using this algorithm and a cluster is developed by the data point nearest to the particular k-centre. For a total score of 1140, two clusters are obtained in this test. Cluster 1 contains a total of 993 cluster cases, with an average post-test score of 53.70 and an average pre-test score of 43.05. Cluster 2 contains a total of 1140 cluster cases, with an average post-test score of 77.90 and an average pre-test score of 65.32. The average pre-test and post-test scores in both clusters determine the eligibility assessment for the reduced/free lunch scheme of the students.
[bookmark: _Toc165135401]IBM SPSS vs Microsoft Excel (Advantages and Disadvantages)
IBM SPSS Statistics
SPSS Statistics is a strong statistical framework developed by IBM. It contains some concrete statistical features and the user-friendly interface enables individuals and organisations to obtain actionable insights from the information captured. Complicated statistical techniques facilitate increased precision and superior decision making which is provided by this framework (IBM, 2023). From managing and pre-processing the information to analysing and presenting the data is covered in the analytics lifecycle.
Advantages of SPSS – 
1. Performing statistical tests when dealing with enormous data sets is common for quantitative data analysis. SPSS provides a wide range of test options for quantitative analysis such as of t-tests, ANOVA, cluster, regression analysis and factor analysis.
2. SPSS is used in a lot of social sectors such as retail, healthcare, education, and market research. Unstructured text gathering becomes extremely effective with such flexibility and automation features of SPSS. Algorithms in SPSS are used to classify, integrate, and extract meaningful insights from the data collected.
3. Its user-friendliness is another advantage regarding the interface, which enables users to perform statistical testing and quantitative analysis without being high-level programmers.
Disadvantages of SPSS – 
1. While there is a wide collection of procedures available in SPSS, the customizability of the software is limited. Users might encounter challenges while seeking to add updated features to the software or edit the outcome of the test.
2. Even for a commercial software programmer, SPSS might be a bit costly, since it is a licensed product for individuals and businesses.

Microsoft Excel
A category of spreadsheet application, Microsoft Excel is used to organise and analyse data. The user-friendly software is preferred not only by specific individuals to handle complex data, but almost all individuals can utilise the program's robust capabilities. Features such as data analysis, PIVOT tables, charts, data validation and segmentation are available in the Excel framework.
Advantages of Excel – 
1. Compatibility of the software is obtained with several operating systems, such as Windows, Mac, iOS, and Android. The online version of this software can also be used for communication and collaboration purposes.
2. The Excel framework contains a large data storage capacity. This software can store maximum data with minimum effort. Using the visualisation tools, arrangement and reportability features are offered by this software. Millions of rows are available to store data (Medium, 2023).
3. There is a lot of data storage available in this software. All yearly data can be stored in this software. You may also organise data by using the charts and other visualisation tools that this software provides. Millions of rows can be stored with your data.
Disadvantages of Excel – 
1. A major setback of the Excel framework is the unavailability of automation features. The framework is often time-consuming and prone to error for a user to manually update the current status of the dataset regularly, which is problematic.
2. Strong security options that are mandatory for handling personal and sensitive data (for example, healthcare or finance sectors), such as encryption, auditing and user access controls, are not available in the Excel framework, which makes it vulnerable to cyber-attacks.
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Monthly sales trends

Overall Sales	Jan	Feb	Apr	May	Jun	Jul	Aug	Sep	Nov	172592.36000000263	179868.59000000221	79020.710000000036	288295.47000000381	193430.34000000363	263611.26000000228	219295.3800000042	604502.10999995447	2742774.1899997564	MOnth


Sales value 




Frequency of Purchase (Top 10 items)

Frequency of Purchase	Rabbit Night Light	Paper Chain Kit 50'S Christmas	Hot Water Bottle Keep Calm	Paper Chain Kit Vintage Christmas	Jumbo Bag 50'S Christmas	Popcorn Holder	Hand Warmer Owl Design	Cream Hanging Heart T-Light Holder	Gardeners Kneeling Pad Keep Calm	Regency Cakestand 3 Tier	369	328	243	234	215	207	201	199	187	176	



Most Profitable Customers

Sales Value 	
16446	14646	13256	14911	17511	18139	17450	16684	12433	14096	501359.05000000005	100097.56000000001	77622.600000000006	72876.049999999959	70664.489999999962	58913.050000000017	42164.709999999985	40682.560000000005	40427.909999999967	39038.049999999806	CUSTOMER ID


SALES VALUE



Most Profitable Countries


United Kingdom	Netherlands	Germany	France	EIRE	Norway	Japan	Austria	Belgium	Italy	4167349.1099987179	103698.20000000001	82842.929999999906	82559.399999999863	75983.589999999866	47948.119999999944	42924.609999999993	22549.46000000001	21272.210000000003	19186.270000000015	COUNTRY


SALES VALUE
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