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 A Comparative Study of Microsoft Excel and SPSS

Abstract
This study provides a thorough examination of e-commerce sales transactions and educational survey data, using Microsoft Excel and SPSS to extract practical insights. The e-commerce study aims to comprehend sales patterns, client conduct, and product profitability. By employing data pre-processing and visualisation techniques in Excel, the report detects significant trends, such as seasonal peaks and top-selling products, and offers strategic recommendations to improve profitability. Simultaneously, the educational survey analysis investigates the influence of socioeconomic factors, specifically the qualification for reduced or free lunch, on student academic achievement. Comprehensive statistical studies using SPSS include examining gender distribution, comparing mean and median test scores, and performing K-Means clustering. These analyses demonstrate substantial associations between socioeconomic position and educational outcomes. The paper provides a comparison of the advantages and disadvantages of using Excel and SPSS and offers recommendations on which tool to choose depending on the complexity of the data analysis tasks. The results emphasize the importance of making data-based decisions in both the business and education sectors, demonstrating how the use of suitable tools can greatly improve outcomes in these areas.
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1. Introduction
The global business environment has been profoundly transformed by the rapid development of e-commerce, which has provided unparalleled opportunities to connect with markets and customers worldwide. The ability to analyse sales data is becoming increasingly important as organisations increasingly depend on online platforms to achieve growth and profitability. Firms can acquire valuable insights regarding customer behaviour, sales patterns, and product performance by executing comprehensive data analysis. This enables them to enhance their strategies and boost their profitability. The analysis of e-commerce sales transactions is the primary focus of this research, with a particular emphasis on the use of Microsoft Excel for data pre-processing and analysis. Firms can maximise their income potential and make well-informed decisions by leveraging data-driven insights, as the text explores. This paper not only examines e-commerce data but also examines educational survey data to obtain insight into the ways in which socioeconomic factors influence academic success.  Using SPSS, a robust statistical software, the analysis underscores the need for targeted interventions to support disadvantaged children. The paper conducts a comparative examination of Excel and SPSS features, offering advice on the appropriate use of each tool based on the level of complexity of the data analysis assignment. This research emphasises the importance of selecting suitable tools and processes to effectively manage and analyse data, regardless of whether it is in a corporate or educational environment, in order to improve decision-making and outcomes.

2.  Data Analysis of E-commerce Sales Transactions
2.1 Context and Importance of E-commerce Data Analysis 
E-commerce has fundamentally transformed corporate operations by providing a platform for accessing global marketplaces and enabling clients simple, 24/7 access to products (Kumar & Raheja, 2012). The transition has transformed e-commerce into a crucial avenue for corporate expansion, allowing organisations to broaden their scope and enhance their sources of income. Data analysis is crucial in assisting firms in comprehending client behaviour, optimising sales, and improving profitability. Through the examination of sales data, organisations can discern purchasing patterns, forecast future trends, and customise their plans to align with customer expectations (Davenport & Harris, 2017). Not only does this enhance client satisfaction, but it also enhances overall corporate performance.
[bookmark: _Hlk174722598]2.2 Determining the order cancellations in the dataset
[bookmark: _Hlk174722659]2.2.1 Identifying Order Cancellations
Order cancellations are commonly identified in the dataset by the presence of negative quantities or negative sales values. In this instance, it is necessary to examine rows where the Quantity or TotalRevenue values are negative. The most notable cancellation pertained to the product "Paper Craft Little Birdie," which saw a cancellation of 80,995 units, leading to a financial loss exceeding $500,000.
[bookmark: _Hlk174722700]2.2.2 Pre-processing the Data Using Microsoft Excel 
The dataset used in this analysis comprises transactional data from a UK-based online retailer. Key variables include TransationNo, Date, ProductNo, ProductName, Price, Quantity, CustomerNo, Country. These variables provide a comprehensive view of each transaction, including what was purchased, when, by whom, and at what price (Laudon & Traver, 2021).
Steps in data cleaning and pre-processing:
· Handling missing values: Insufficient data can result in skewed outcomes and erroneous deductions. Excel offers tools like the IF function to identify and handle missing data. That can either replace the missing data with appropriate estimates or remove the affected rows (Walkenbach, 2018). 
· Removing duplicates: Duplicate records can distort the analysis, particularly in transactional data. The REMOVE DUPLICATES function in Excel helps to clean the data by eliminating redundant entries (Chen et al., 2012).
· Normalising data: Normalisation ensures that data is consistent and comparable. For instance, can standardised dates and converted prices to a single currency when necessary. Functions such as TEXT and CURRENCY were used in Excel to achieve this (Walkenbach, 2018).
· Use of Excel functions: Excel’s powerful functions like VLOOKUP for data retrieval, CONCATENATE for combining data fields, and SORT for organising data were instrumental in preparing the dataset for analysis (Walkenbach, 2018).
[bookmark: _Hlk174722733]2.2.3 Analysing and Visualising the Data
These are some charts and graphs that show the:
· Cancellation Trends Over Time:
		[image: ]
		Top 10 Most Frequently Cancelled Products:
		[image: ]
		Top 10 Customers with High Cancellation Amounts:
		[image: ]
[bookmark: _Hlk174722784]2.3 Evaluation of Microsoft Excel for Data Processing, Analysis, and Visualisation
[bookmark: _Hlk174722842]2.3.1 Data Pre-processing:
The comprehensive tools that Excel offers for cleaning and preparing data, such as the removal of duplicates, the filtering of data, and the management of missing values, are among its strengths. In addition, it enables the organisation and summarisation of data through the use of potent functions such as VLOOKUP, INDEX-MATCH, and pivot tables. On the other hand, Excel has its limitations. For instance, it is prone to errors and can be slow when managing large datasets. Additionally, Excel does not offer advanced data cleaning capabilities that are available in more specialised data processing tools, such as Python's pandas.
[bookmark: _Hlk174722876]2.3.2 Data Analysis:
Excel's best features are its pivot tables and formulas, which make it easy to summarise and analyse data, especially for small to medium-sized datasets. These features also make it simple to do basic statistical analysis and make calculated columns. This is especially true when working with very large datasets or having to do more advanced statistical operations. Excel also has a higher chance of making mistakes by hand, which can compromise the security of the data and could be a big problem.
[bookmark: _Hlk174722905]2.3.3 Data Visualisation:
Excel offers numerous advantages for data visualisation, including the ability to generate and personalise a diverse array of chart types (such as line, bar, pie, and scatter). Furthermore, users can generate dashboards and integrate a variety of visualisations to produce more comprehensive data presentations. Nevertheless, the customisation options for charts in Excel are somewhat restricted in comparison to more sophisticated visualisation tools such as Tableau or Power BI. Creating interactive visualisations in Excel is a challenging task.

2.4 Analysis of Sales Transactions 
2.4.1 Sales Trend Analysis
I have computed the monthly sales data by extracting the month from the Date and using Excel's SUMIF function to aggregate the total sales for each month. This offered a lucid perspective on sales patterns throughout the year (Davenport & Harris, 2017). I used line graphs in Excel to graph the monthly sales numbers, which facilitated the visualisation of sales trends over time. The visualisation effectively illustrated patterns, such as periods of high sales and seasonal fluctuations (Laudon & Traver, 2021). The examination of the line graph uncovered many findings. For instance, in January 2019, the total sales were approximately 18,364, but they varied significantly in the subsequent months, including a major increased in sales during the holiday season and decreased sales during the summer months. These tendencies indicate that the business has the potential to benefit from focused marketing strategies during high-demand periods in order to optimise income (Kumar & Raheja, 2012). 
[image: ]
2.4.2. Most Frequently Purchased Products:
The COUNTIF function was employed to determine the frequency of each product's presence in the dataset, thereby identifying the most commonly purchased items. Excel bar charts represented the best-selling products. The visualisation made it easier to compare product popularity and identify pivotal items that contribute to sales (Laudon & Traver, 2021). The investigation revealed that the product "Asstd Design 3d Paper Stickers" was the most frequently purchased, with a total of 12,632 units sold. And included other popular products like the "Rabbit Night Light" and the "Popcorn Holder," with over 11,000 units each. These products exhibited constant popularity, most likely attributable to factors such as pricing, seasonality, and client preferences. 
[image: ]
2.4.3. Products Purchased per Transaction:
I determined the average number of products purchased per transaction by dividing the total quantity of products sold by the number of transactions. This statistic offered valuable insights into the purchase behaviour of customers (Davenport & Harris, 2017). I determined the average number of products purchased per transaction by dividing the total quantity of products sold by the number of transactions. The figures indicated that the majority of transactions consisted of a just a couple of things, although there were sporadic instances of larger purchases, up to 15 different products, which where possibly made by customers who purchased in bulk (Field, 2018). 
2.4.4. Most Profitable Customer Segments:
Customers were categorised according to factors such as their geographic location (country). The segments were grouped and analysed using Excel's PivotTables (Chen et al., 2012). I have evaluated profitability by computing the aggregate revenue each client segment earned. The analysis of segment performance was conducted using PivotTables and computed fields in Excel, enabling a comprehensive examination (Laudon & Traver, 2021). The bar charts effectively depicted the most profitable customer segment is from the United Kingdom, contributing over 4 million in total revenue. It also shows the other significant markets, which included the Netherlands, Germany, France, and Ireland (EIRE).
[image: ]
2.5 Strategy Recommendations for Enhanced Profitability 
The business should focus its marketing endeavours on the most lucrative consumer segments, such as the United Kingdom, which is the most profitable market, followed by countries like the Netherlands, Germany, and France. The business could focus on targeted marketing campaigns, special promotions, or even introducing country-specific products in these regions to maximise revenue. The investigation has discovered the crucial products, such as "Asstd Design 3d Paper Stickers" and "Rabbit Night Light," that consistently generate sales. The business should intensify its efforts to promote these products, especially during peak seasons, in order to exploit their appeal (Laudon & Traver, 2021).  The sales trend analysis revealed substantial spikes over the holiday season. To optimise its income potential, the business can strategically organise marketing efforts and enhance its inventory at these specific periods, which could be high demand times (Davenport & Harris, 2017). Each of the suggested strategies is based on an examination of the data. The justification for prioritising high-profit segments is based on the revenue data calculated for each segment. Similarly, the constant sales success of top items supports the emphasis on their marketing (Kumar & Raheja, 2012). By synchronising business strategies with data-driven insights, the organisation can enhance its profitability and market standing.
2.6 Visualisation Techniques and Their Importance in Data Analysis
Data visualisation is crucial since it enables the effective communication of intricate data sets in a lucid and easily understandable manner. Visual representations such as charts, graphs, and dashboards facilitate data comprehension, enhancing stakeholders' ability to understand insights and make well-informed decisions (Few, 2012). In the commercial setting, where time is crucial, efficient data visualisation can result in faster and more precise decision-making.
Examples of charts used in the analysis and their effectiveness in conveying information:
· Line graphs: These were used to visualise sales trends over time, providing a clear picture of how sales fluctuated across different months (Laudon & Traver, 2021).
· Bar charts: Bar charts were employed to display the most frequently purchased products and the most profitable customer segments. These charts effectively highlighted key insights by allowing for simple comparison between different categories (Few, 2012).
· Histograms: Walkernbach (2018) used histograms to represent the distribution of products purchased per transaction, thereby identifying common purchasing patterns among customers.
These visualisation techniques were instrumental in conveying the results of the analysis clearly and effectively, enabling the business to make data-driven decisions.

3. Analysis of Educational Survey Data 
3.1 Overview of the Educational Survey and its Importance 
The dataset includes factors such as gender, pre-test and post-test scores, and eligibility for reduced or free lunch, which serve as indicators of socioeconomic position (Pallant, 2020). Examining the correlation between eligibility for reduced or free lunch and student performance is essential, as it provides insight into how socioeconomic status affects academic achievements. Analysing the educational performance of students who qualify for these programs is crucial, as they often face additional challenges (Johnson, 2019).
3.2 Data Analysis Using SPSS 
3.2.1. Gender Distribution
Initially, the analysis began by determining the gender distribution among the students. We used the descriptive statistics tools in SPSS to create frequency tables that showed the number of male and female students in the dataset (Pallant, 2020). SPSS software generated a bar chart to visually represent the gender distribution. The visual depiction facilitated the comparison between the quantities of male and female students, hence exposing any disparities in gender distribution within the dataset (Field, 2018).

3.2.2. Qualification for Reduced or Free Lunch
The software SPSS was utilised to tally the quantity of students eligible for reduced or free lunch. This step presented a comprehensive view of the socioeconomic composition of the student body, which is crucial for comprehending the wider context of the investigation (Pallant, 2020). Cross-tabulation is a statistical technique in SPSS that facilitates the comparison of two categorical variables. In this case, we used it to compare meal eligibility, revealing any significant differences between the students who didn’t qualify for reduced or free lunch and those who did qualify for reduced or free lunch. (Field, 2018). We found out that 1215 did not qualify for reduced or free lunch and only 918 qualified. 

3.2.3. Mean and Median Analysis:
I have employed the statistical software SPSS to compute the average (mean) and middle value (median) of the pre-test and post-test scores for children eligible for reduced or free lunch, as well as those who are not. The statistics offered valuable insights into the academic achievement of pupils from diverse socioeconomic backgrounds (Pallant, 2020). The data indicated that students eligible for reduced or free lunch often exhibited lower average and median test scores in comparison to their peers who are not eligible. The statistic showed that the Mean and Median for peers who were not eligible is 62.29 (Mean) and 62.00 (Median). Which was relatively higher than the students eligible for reduced or free lunch often exhibited, as their Mean and Median was only 45.25 (Mean) and 44.00 (median). These findings indicate that socioeconomic variables likely have a substantial impact on academic achievement, underscoring the necessity for focused interventions to assist students from disadvantaged backgrounds (Johnson, 2019).
3.2.4. Clustering Analysis:
I use K-Means Clustering, a statistical method, to group together comparable data points based on their attributes. It used SPSS to perform K-means clustering on the student data, grouping pupils based on their test results and lunch qualification status (Field, 2018). The essay will provide a comprehensive tutorial on executing K-Means Clustering in SPSS, with a detailed sequence of instructions accompanied by visual representations in the form of screenshots. This process entails the selection of 2 clusters, executing the algorithm, and comprehending the outcomes (Pallant, 2020). The clustering technique unveiled discrete cohorts of pupils, including high-achieving students from affluent households and low-achieving students from economically disadvantaged backgrounds. The clusters yielded useful insights on the distinct challenges and capabilities exhibited by each group, hence enabling the development of focused educational interventions (Johnson, 2019).
[image: ][image: ]
3.3 Advantages and Disadvantages of SPSS and Excel 
Comparative analysis of Excel and SPSS based on criteria such as:
· Ease of use: Excel is generally considered easier to use, particularly for users who are not specialised in data analysis. Its intuitive interface and widespread familiarity make it accessible to a broad audience (Walkenbach, 2018). SPSS, while more powerful for complex statistical analysis, has a steeper learning curve and may require more specialised knowledge to use effectively (Field, 2018).
· Cost: Excel is often included in the Microsoft Office suite, making it a cost-effective option for many businesses and institutions. SPSS, on the other hand, is a specialised software that can be more expensive, particularly for businesses or institutions that require multiple licenses (Pallant, 2020). However, academic institutions often have access to discounted versions of SPSS.
· Functionality (data cleaning, analysis, visualisation): Excel is highly versatile and sufficient for most basic to intermediate data analysis tasks, offering a wide range of functions for data cleaning, analysis, and visualisation (Walkenbach, 2018). Specifically designed for statistical analysis, SPSS excels in handling large datasets and performing advanced analytics like regression analysis, ANOVA, and clustering (Field, 2018). 
· Flexibility and scalability: Excel can handle reasonably large datasets, but it has limitations in terms of the number of rows and columns it can process efficiently. Designed to handle much larger datasets, SPSS can scale up for more complex analyses, making it suitable for research and large-scale studies (Pallant, 2020).
3.4 Recommendations for Tool Selection
According to the analysis, Excel is most suitable for simpler jobs that require fewer resources, as well as when there is a requirement for speedy analysis. It is very efficient for fundamental data manipulation, generating summary statistics, and building uncomplicated visualisations. I recommend SPSS for performing intricate statistical operations and analysing large datasets that require advanced techniques like regression, ANOVA, or clustering (Pallant, 2020). SPSS would be more advantageous for educational institutions involved in research and sophisticated statistical analysis due to its ability to handle extensive datasets and conduct intricate analyses. Businesses, especially those who prioritise operational data analysis, may opt for Excel due to its user-friendly interface and seamless connection with other Microsoft Office applications (Walkenbach, 2018).

4. Conclusion 

Analysing e-commerce sales transactions using Excel yielded useful insights into sales trends, consumer behaviour, and product profitability. This allowed the business to make data-driven decisions to improve profitability. Looking at educational survey data with SPSS showed that there were strong links between socioeconomic status and academic success. This shows how important it is to help students who are struggling (Laudon & Traver, 2021; Field, 2018). Selecting the appropriate instrument for data analysis is essential for efficiently handling and comprehending data. Excel is a versatile and user-friendly software suitable for a wide range of corporate applications. Conversely, SPSS specifically caters to more complex statistical analyses, particularly in research and educational environments (Walkenbach, 2018; Pallant, 2020). Data analysis is a potent tool for enhancing decision-making in both business and education. Within the realm of business, it results in enhanced profitability, client contentment, and operational effectiveness. Within the realm of education, this process aids in pinpointing specific areas where pupils want supplementary assistance, guaranteeing that resources are distributed efficiently to enhance student achievements. To optimise the benefits, it is important to select the appropriate data analysis tool, such as Excel or SPSS, based on the specific requirements and objectives of the analysis (Davenport & Harris, 2017).
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