Data Handling and Business Intelligence 
LCBB5000
Component 2


Table of Contents
Introduction	3
Part 1: Analysing the data for the e-commerce store	3
Part 2: Analysing the data for the local school	12
Conclusion	18
References	19



[bookmark: _smiecyp95rwd][bookmark: _Toc161057944]Introduction 
In the dynamic world of e-commerce, companies leverage digital platforms to expand their market reach and streamline their distribution; more consumers are making purchases online via computers and smart devices as a result of this shift in consumer behaviour. This essay considers a dataset that offers insights into the online sales transactions of a UK-based shop with a focus on homewares and presents. The essay also examines the differences in data analysis software, Microsoft Excel and SPSS, and closely examines a school dataset to understand the connections between student demographics, lunch eligibility, and academic achievement.
[bookmark: _yld0w0wcaz7q][bookmark: _Toc161057945]Part 1: Analysing the data for the e-commerce store 
Microsoft Excel is a popular spreadsheet program that was made by Microsoft; numerous tasks, including data analysis, administration, and visualisation, commonly involve its use. It is a part of the productivity tools for Microsoft Office. Excel allows the import of data from many sources, such as text files, databases, and others. Users can clean and edit the data after it has been imported by using the built-in functions, formulas, and features; including data validation, sorting, and filtering. Excel provides a plethora of tools and functions for data analysis. To glean insights from their data, users can perform custom formula construction, statistical analysis, and mathematical computations. Excel users may build a variety of charts to illustrate their data, including bar charts, pie charts, line graphs, and spreadsheet plots; Excel provides formatting and styling tools to improve the visual attractiveness of the data representations. These charts can be altered to meet specific needs.
Pre-processing the data
In the stage of data preprocessing in data analysis, the raw data is first cleansed and then converted into functional details, so that the grade of the data can be improved and the compatibility of the data can also be improved. This stage includes the elimination of mistakes, valid handling of misplaced values, removal of replications and also standardising the forms. Data cleaning, also known as data scrubbing, is a crucial phase in the processing of data that involves eliminating and identifying errors, duplicates, and superfluous information from a dataset. To generate reliable insights and create decisions that can be defended, it is necessary to ensure data quality by removing information that is inaccurate, lacking or inconsistent (Mesevage, 2021), The data is collected in this step so that it can be analysed further; This data can be collected from various sources, which can be primary or secondary. 
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Snip: 1
(Source: Learner)
Snip 1 under this particular case implies that the e-commerce operations data was selected for extra cleaning. This decision was made with the intention of lowering errors and raising the overall accuracy of the dataset; focusing on the subset of e-commerce data would allow for the application of particular cleaning methods to address any discrepancies or anomalies, thereby enhancing the accuracy and dependability of data for subsequent processing or analysis.
[image: ]
Snip: 2
(Source: Learner)
The dataset was made clearer by using the Data tab of Excel and using the "Remove Duplicates" feature to eliminate any duplicate items. This particular operation was directed towards the rows pertaining to the e-commerce data spanning a full year; Duplicate values in these rows were successfully found and removed using the "Remove Duplicates" function, improving the accuracy of the e-commerce data analysis and protecting the integrity of the data.
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Snip: 3
(Source: Learner)
Using the “remove duplicate function in Excel, 770 duplicates were discovered from the total, after which 64765 values remained for further cleaning and analysis (Snip 3). Duplicates must be removed during data cleaning since they can introduce bias, errors and noise, in analysis and modelling; Duplicate results can affect prediction outcomes, leading to incorrect insights and potentially bad business decisions (Facer, 2020).
[image: ]
Snip: 4
(Source: Learner)
Certain entries in the "date" column were text values rather than dates, therefore formatting adjustments had to be made. The "Text to Columns Wizard," an internal Excel tool, was used to remedy this discrepancy; by effortlessly converting the textual entries into the proper date format, this tool was essential in ensuring accuracy and consistency throughout the dataset.
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Snip: 5
(Source: Learner)
For further filtering the data, the custom auto filter was used to filter the values which were less than zero, so that the error can be decreased further. Data filtering is essential to data analysis because it makes it possible to exclude irrelevant or inaccurate data; allowing the study to concentrate on particular information subsets according to predetermined standards. This procedure eliminates unnecessary or inaccurate suggestions, leading to more accurate conclusions and insights (Facer, 2020).
Analysing the data
Excel facilitates the process of data analysis by providing a multitude of functionalities and tools that are necessary and among the crucial components are pivot tables, pivot charts,  conditional formatting, dashboards, and methods like XLOOKUP, MATCH, and RANK (Tuttle, 2023). Effective data management, assessment and analysis are made possible by these instruments; With the help of the Analysis ToolPak add-in, which provides strong data analysis capabilities for intricate computations, regression analysis is also achievable in Excel. For analysing the data, pivot charts and the internal functions of Excel were used for the case of the e-commerce store. 
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Snip: 6
(Source: Learner)
Analysing the e-commerce dataset, it was observed that the store the product that was cancelled most was the “Paper Craft Little Birdie”. The product with the second highest quantity cancellation was the “Asstd design 3D Paper stickers”; thus, the company can further analyse the factors that the products have that are leading to cancellation and invest more to curb those factors for further increasing their sales.  
Visualising the data
Visualisation of the data is important it can help in understanding complex information with the help of visual representation. It helps in the identification of trends, patterns and other valuable insights from the data and the decision-making process can also be enhanced by the insights gained from visualisation (Unwin, 2020). In order to make data easier to interpret, Excel data visualisation entails generating graphical representations of the data. Numerous chart kinds, including bar, column, line, pie, scatter, and others, are available in Excel. 
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Snip: 7
(Source: Learner)
Overall, the product's cancellation rate remained within a tolerable range, exhibiting a steady trend for the bulk of the goods. However, one product, in particular, stood out since it was cancelled considerably more frequently than the others, which was the “Papercraft Little Birdie”; given this significant shift, the company may want to consider discontinuing this particular product line. This will allow the company to allocate resources to a comprehensive analysis of the underlying reasons for the abnormally high cancellation rate. The company will be able to identify and address any systemic difficulties or product-related problems by implementing this strategic decision, increasing consumer satisfaction levels for its whole product line and safeguarding its reputation.
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Snip: 8
(Source: Learner)
“Paper Craft Little Birdie” had the highest sales in the year 2019, but it also had many cancellations, such that many customers were ordering it but for some reason, they are cancelling those orders. The e-commerce store can study those factors like those that are attracting the customers to order the item and factors that are leading them to cancel it. This can help the company to improve their systems of the website and improve their state of cancellation.

[image: ]
Snip: 9
(Source: Learner)
The e-commerce site's greatest income level was attained in the UK, demonstrating the effectiveness of its UK market marketing strategy. This achievement provides the company with an invaluable learning opportunity as it demonstrates strategies and tactics that work well and can be used in other contexts to boost sales success. The company may develop a thorough plan for expanding into other markets by looking closely at the factors that have led to this success, such as market segmentation,  targeted advertising campaigns,  user experience optimisation, and customer contact strategies; through the use of insights gained from the UK market, the company can modify its approach to suit the unique characteristics and preferences of different regions, thus enhancing its chances of global growth and financial prosperity.
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Snip: 10
(Source: Learner)
The eCommerce Store has had varying sales over the months of 2019. The eCommerce store's sales decreased during the course of the first several months and persisted in doing so until April;  However, things began to improve in April and remained that way through May as sales started to increase (Snip 10). Sales peaked in September and October when they were at their highest point. However, this successful period was short-lived, as sales fell off significantly in the following years. This trend illustrates the irregular nature of the sales performance of the eCommerce store and it highlights how important it is for the store to look closely at these variations and gather relevant data to inform its marketing strategies. Understanding the fundamental reasons behind both increases and decreases in sales will enable the store to develop targeted marketing programs; that capitalise on expanding times and mitigate downturns. This proactive approach will enable the store to better adapt to changing market conditions and sustain long-term success.
Recommendations for the e-commerce store 
A thorough strategy can be created to raise the company's profitability using the insights gleaned from the analysis of the e-commerce dataset. The business might focus on enhancing customer service and product optimisation. Through careful examination of products with high cancellation rates, such as "Paper Craft Little Birdie" and "Asstd design 3D Paper stickers," the company will be able to identify and resolve the issues that cause cancellations; this could mean increased quality, and improved customer service or accelerated logistics. Profitability can also be increased by promoting consumer involvement through customised experiences and reward programs, which will increase brand loyalty and repeat business (Rane, Achari and Choudhary 2023). Refinement of marketing strategy through data-driven insights can yield substantial gains. The organisation should prioritise channels and activities that offer a high Return On Investment (ROI), as long as it is in line with client preferences. Effective market efforts in the UK can yield insightful data for tailored advertising campaigns; that target specific demographics and geographic regions. Investing in website optimisation to enhance user experience and speed up the purchasing process will boost revenue development and conversion rates (Mnyakin, 2020). It is crucial to take advantage of growth prospects in promising markets. Building on the UK market's success, the business can create a thorough expansion strategy suitable for other desirable locations. To ensure that product offerings and marketing messaging are appealing to a wide range of consumers, localisation activities will be guided by market research; examining potential strategic alliances with nearby merchants or online companies could make it easier to enter new markets and encourage expansion (Spieth, Laudien and Meissner, 2021).
For the method to be effective, ongoing observation and adjustment are necessary. Key performance indicators (KPIs) can be tracked in real-time; this can be done with the help of robust analytics frameworks, allowing businesses to react swiftly to shifting market conditions. Fostering a culture of data-driven decision-making improves organisational agility by streamlining resource allocation and goal alignment (Fabian, 2020). The company may improve its standing in the competitive e-commerce market. It can do so by promoting long-term growth and maximising profitability by implementing this comprehensive approach. Through the synergistic combination of product optimisation, strategic expansion, adaptive management, and focused marketing, the company can seize opportunities, navigate difficult circumstances, and deliver long-term value to stakeholders.
[bookmark: _5syjq1h3u4he][bookmark: _Toc161057946]Part 2: Analysing the data for the local school 
The Package of Statistics, for the Social Sciences, or SPSS, is software used to analyze statistical data; IBM acquired SPSS Inc. in 2009 after the company started developing it in 1968 (Geneva, 2021).  SPSS is widely used in, marketing, healthcare education research, and other industries to assess, consumer databases, survey results, scientific research data, and more. Among the data formats it supports are spreadsheets, plain text files and relational databases, Tools for group identification, bivariate and numerical outcome prediction, descriptive statistics, graphing,  data processing, and direct marketing are all included in the package (Alchemer, 2021). 
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Snip: 11
(Source: Learner)
In this case, to find meaningful insights from the free lunch distribution in the local School many statistical devices were utilised. The distribution of the gender in the case of the local school was quite similar for males and females,  such that there were 1056 female students and 1077 male students, totalling about 2133 (Snip 11).
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Snip: 12
(Source: Learner)
Out of the 2133 students, 1215 students did not qualify for the free lunch whereas 918 qualified for the free lunch (Snip 12). Thus, implying that more students were not qualified for the free lunch than those who were qualified.
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Snip: 13
(Source: Learner)
In the case of the students who qualified for free lunch, the mean and median scores for the pretest were 45 and 44 respectively. The mean and median scores in the posttest for those who were qualified were 57 and 55 respectively.  The pre-test mean and median scores for children who qualify for free lunch are rather similar, indicating a reasonably symmetric distribution of scores: in contrast, the post-test mean and median scores for these children are also close, suggesting a similar distribution.
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Snip: 14
(Source: Learner)
The pretest mean and median scores for the students who were not eligible for free lunch were 62 and 62, respectively. For those who did not meet the eligibility requirements, the posttest's mean and median scores were, respectively, 72 and 72. For students who do not qualify for free lunch, the pre-test mean and median scores are equal, suggesting a symmetric distribution of outcomes; these pupils' post-test mean and median scores are likewise the same, indicating a similar distribution. The mean and median scores from the pre-and post-tests are higher than those obtained from students who are eligible for free lunch.
K-means 
K-means cluster analysis can be used to identify substantially homogeneous case groupings based on a few selected characteristics; K-means cluster analysis can be performed in SPSS by choosing: Analysis,  Classification and K-Means Clustering. The variables to cluster, the number of clusters to create, and the clustering technique can then be selected. The procedure comprises categorising and iterating in order to define further iterations and determine the final grouping (Vojnikova, 2020); additional variables that indicate membership in the cluster and the distance from the cluster centre can also be saved. The method includes specifying the maximum number of iterations, setting convergence criteria, identifying the beginning and ending cluster centres, and other parameters (Vojnikova, 2020). In this case, k-clustering was observed with the help of SPSS software and appropriate interpretations were provided. 
[image: ]
Snip: 15
(Source: Learner)
To perform the k-means clustering, first “analyze” was selected, then the k-means Cluster in the “classify” option in the dropdown menu was chosen. The maximum iteration was selected as 99 and the test was run with 3 clusters. 
[image: ]
Snip: 16
(Source: Learner)
The initial cluster values in K-means clustering are established using centroid initialisation approaches (IBM, 2022).  Selecting the initial centroids of the clusters is the first step in the procedure. The initial cluster values were provided in (Snip 16).
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Snip: 17
(Source: Learner)
The cluster centres moved a lot in the before interactions and were stable within the fifth iteration. This demonstrates the algorithm's search for the best groupings; The cluster centres stabilised by the fifth iteration, indicating convergence to a solution where the cluster assignments stayed largely unchanged.
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Snip: 18
(Source: Learner)
Each cluster of the final cluster centres and initial cluster centres for the case of pretest and posttest scores is different; This shows that students were successfully divided into clusters based on distinctive traits related to their academic achievement.
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Snip: 19
(Source: Learner)
The influence of the posttest scores is slightly greater than that of pretest scores regarding the formation of clusters (Snip 19); This implies that the degree to which students' performance improved or declined over time was a major factor in deciding which cluster they belonged to.
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Snip: 20
(Source: Learner)
The number of clusters in each cluster is 715, 534 884 in 1,2,3 respectively (Snip 20). There were differences in the number of students in each cluster; cluster 3 had the most pupils, followed by clusters 1 and 2; These cluster sizes shed light on the distribution of various performance profiles throughout the student body. Thus, the results of this calculation can guide focused interventions and support plans that are adapted to the unique requirements of each cluster's student body, ultimately leading to better learning outcomes.
Difference between SPSS and Excel 
There are various differences in the software of Excel and SPSS, due to their capabilities and purpose. 
	Criteria
	Distinction in Excel and SPSS

	Ease of Use
	Excel is easier to use than SPSS, as it has fewer functions and the learning curve of SPSS is high. Excel is a fantastic option for beginners and initial data analysis assignments because of its price and user-friendliness; SPSS is favoured for more intricate modelling and sophisticated statistical analysis, which makes it a vital resource for experts in the domains of statistics and data analytics.

	Data Visualisation
	In the context of statistical analysis, the options for visualisation are greater in the case of SPSS than in Excel.

	Statistical Analysis
	SPSS offers a wider range of statistical tests and techniques for in-depth analysis than that of Excel.

	Automation and Macros
	SPSS has limited automation capabilities compared to Excel.

	Collaboration
	SPSS files are not as easily shareable and collaborative as Excel files.


Table 1: Distinction of Excel and SPSS
(Source: Learner)
[bookmark: _j5shcx8ryhti][bookmark: _Toc161057947]Conclusion 
The essay investigated how to analyse school datasets using Microsoft Excel and how to analyse e-commerce using SPSS. The e-commerce business used insights into sales trends and product cancellations that were acquired through meticulous data preprocessing and analysis in Excel to make strategic decisions. SPSS allowed for the comprehensive statistical analysis of student performance data; leading to the classification of multiple groups based on academic achievement. Despite their differing capabilities, both tools offer useful information, underscoring the importance of selecting the appropriate software for certain analytical tasks across a variety of domains.
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