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After reviewing the dataset of sales transactions, I noted that it is currently in the Microsoft Excel 97-2003 Worksheet (.xls) format. Both the .xls and the newer .xlsx formats possess distinct characteristics. The .xls format, which was the standard up to Excel 2003, tends to have larger file sizes and supports the use of macros. While this can be advantageous for certain complex tasks, it also introduces potential security vulnerabilities due to the possibility of embedding malicious code within macros (The Business Blocks, 2024). On the other hand, the .xlsx format, introduced with Excel 2007, uses a more efficient compressed XML structure, which not only significantly reduces the file size but also increases security by not supporting macros (Golden, 2021). 
Furthermore, the .xlsx format is compatible with the most recent features offered by Microsoft Excel, providing enhanced functionality and improved user experience (MiniTool, 2023). Choosing between .xls and .xlsx formats depends on several factors, including the version of Excel software available, the specific need for macros in the project, and concerns over file size and security (Scott, 2023).
Given these considerations, and to leverage the most advanced analytical capabilities offered by the latest Excel version, I opted to convert our dataset to the .xlsx format. This will not only facilitate a more efficient data analysis process but also ensure greater security and compatibility moving forward.
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The Remove Duplicates function in Excel's Data tab is an incredibly useful tool for tidying up data. This function enables you to eliminate any duplicate entries or irrelevant data.
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After running this function, I discovered 770 duplicate entries which I promptly removed.
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There seems to be an error in the Data column. Starting from row 25363, there was an issue with the date format. The dates didn't follow to the expected format of dd/mm/yyyy. 
Unfortunately, the dates were in the wrong format (mm/dd/yyyy), leading to an error.
In order to address this issue, the date format for all impacted entries has been corrected.
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Assumed that the letter "C" preceding the order coupled with the negative quantity indicates that the order has been cancelled, another problem that occurs is with the Paper Craft Little Birdie product. 80,995 units were sold, but the entire quantity was returned at a reduced price, as indicated below.
There are several possibilities, such as an error in Excel, a customer arrangement, or customer damaged goods. Assuming that it is a contractual agreement with the client, during the dataset analysis the profit resulting from this transaction was also taken into account; the quantity was adjusted automatically.
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Number of transactions completed: 
To calculate the total number of transactions, it's possible to use the COUNTA function. This function has the ability to calculate the count of cells in a given range that do not contain any data. The formula used in this case was =COUNT(A2:A65536). 
Result
	64765
	
	



Number of cancelled transactions:
By assuming that cancelled transactions are indicated by the letter "C" preceding the order, the formula COUNTIF(A2:A65536, "*C*") can be used to count the number of cells in the range that contain the letter "C".
Result 
	
	765
	



Ratio of cancelled transactions to normal transactions:
Once the total number of normal and cancelled transactions has been calculated, it is possible to determine the ratio between them using the following formula:
[image: ]

Create Total Sales Column, Day, Month and Columns, for create a pivot table, using formulas as follow:
Total Sales Column     
[image: ]
Day column: 
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Month column:
[image: ]
Year Column:
[image: ]
Fill Down for each formula: Go to the Home tab, click Fill in the Editing group, and select Down. This will fill the formula in all selected cells.
Create a Pivot Chart for Total Sales:
Select the range and go to Insert tab to insert a Pivot Chart
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Input and configure Data
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Choose Style
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Total Sales final
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Total Quantity final
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[bookmark: _Toc166193381]Summarize data
The bar charts, generated from the dataset, illustrate the trend of average monthly sales, showcasing a distinct pattern of varying consumer activity over the course of the year. In particular, September and November are notable for their significantly higher sales volumes compared to typically slower months like January and February. This increase in activity can probably be linked to the timing of certain seasonal promotions and the purchasing habits of consumers.
Unfortunately, the analysis is currently missing complete data for a few important months, including March, October, and December. Not having data for these months hinders a comprehensive analysis of sales trends throughout the year, which is important for understanding how seasons affect different quarters.
The noticeable rise in sales during September and November indicates that these months could be greatly impacted by back-to-school promotions and the start of the holiday shopping season. September is a busy time for retail, with parents and students getting ready for the new school year by buying school supplies and clothing. November's sales spikes are usually driven by the convergence of Thanksgiving sales events and early Christmas shopping, as consumers seize the opportunity to save money during Black Friday and Cyber Monday.
Grasping these patterns is crucial for strategic planning and marketing. During these peak times, retailers have the opportunity to maximise their inventory and marketing strategies to take advantage of the predictable surge in consumer spending. In addition, the missing data for March, October, and December indicates the necessity for additional data gathering and examination to achieve a comprehensive comprehension of the yearly sales pattern. By addressing these gaps, businesses can enhance their readiness for potential sales opportunities or downturns during these months, such as spring promotions, Halloween, and the full impact of the holiday shopping season.

[bookmark: _Toc166193382]Most profitable segment customers
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SUMIF() for Summing Sales by Country:  =SUMIF(Country_Range, "Country", Sales_Range)
COUNTIF() to Count Sales Transactions by Country; =COUNTIF(Country_Range, "Country")

After carefully analysing the data and putting it into visual form, here is a summary of the total sales broken down by country.

	Country
	Total Sales (£)

	United Kingdom
	4146428.11

	Netherlands
	103698.2

	Germany
	82836.8

	France
	79439.64

	EIRE (Ireland)
	75983.59

	Norway
	47948.12

	Japan
	42924.61

	Austria
	22549.46

	Belgium
	21272.21

	Italy
	19186.27

	Spain
	17107.91

	Portugal
	14751.05

	Iceland
	10960.66

	Switzerland
	9946.49

	Finland
	6754.28

	Denmark
	4411.08

	Cyprus
	3404.64

	USA
	2513.04

	Malta
	1829.3

	Greece
	1547.87

	Sweden
	1443.85

	Australia
	1386.56

	Channel Islands
	1370.63

	Czech Republic
	-458.82
This value indicates a net loss, possibly due to returns or cancellations exceeding sales.



According to (Bautista, 2023), the pie chart offers an intuitive way to understand the proportions and comparisons between various categories or parts of a whole. It allows for easy visualisation and quick analysis. Here, the Pie Chart offers a visual depiction of how sales are divided among various countries, giving a clear picture of how each market influences overall sales.
The United Kingdom holds the largest slice, showcasing its significant contribution to the sales and emphasising its central position in the business. This dominance is visually portrayed as a commanding portion of the chart, overshadowing the other countries.
Following the United Kingdom, the Netherlands, Germany, France, and EIRE (Ireland) make up smaller yet significant portions. These countries all have substantial markets, with sales figures ranging from approximately £76,000 to £103,000, which shows a high level of business activity. Their portions are visibly smaller than those in the United Kingdom, but noticeably larger than those in other countries, indicating their intermediate position in terms of sales volume. 
Smaller countries like Norway, Japan, Austria, and Belgium, as well as Italy and Spain, have even smaller portions of the pie chart. These segments are worth mentioning, but they only make up a small portion of the total sales, suggesting that their market presence is not as significant. 
At the lower end of the scale, countries such as Malta, Greece, Sweden, Australia, and the Channel Islands make a modest contribution of less than £2,000 to the overall sales. Their slices are minimal, indicating their lower sales volumes compared to other markets. 
Curiously, the legend includes the Czech Republic, but the pie chart omits it because of a negative sales total, suggesting a net loss. This particular situation underscores difficulties or irregularities in market performance that may necessitate additional analysis or strategic modifications. 
In general, the pie chart is a useful tool for easily grasping the geographical breakdown of sales. It provides insights into which markets are performing well and which ones are not as significant. This information can help inform strategic decisions related to market focus and resource allocation.

[bookmark: _Toc166193383]Strategic Suggestions 
         
In order to successfully tackle the difficulties posed by underperforming markets such as Australia and Sweden, businesses need to enhance their marketing strategies to increase brand visibility and engage with consumers. Personalised marketing campaigns that connect with the unique interests and preferences of local consumers can help achieve this goal. 
Personalised marketing is a cutting-edge approach that utilises valuable data and valuable insights to provide tailored messages and product offerings to both existing and potential customers. There is more to it than just including a customer's name in an email. It's all about creating messages that deeply resonate with each person, building stronger connections and ultimately achieving better business results (Gibson, 2024).
Through the implementation of cutting-edge segmentation and targeting techniques, businesses have the ability to provide consumers with content and offers that are highly relevant to their needs. This, in turn, enhances the chances of consumer engagement and fosters brand loyalty.
Alongside customised marketing, product diversification plays a crucial role in these markets. Introducing new products or variations that closely align with local consumer tastes can breathe new life into the market and improve how consumers perceive the brand. This approach not only broadens the customer pool but also boosts the average price per item, resulting in increased overall revenue. By gaining insights into and utilising the distinct consumer behaviours and preferences in regions that are not performing well, companies can better cater to demand and establish a more robust market presence.
It is crucial to carefully design pricing strategies that accurately reflect the economic conditions, consumer purchasing power, and specific market demands of each target country. For instance, in affluent markets where consumers are not as concerned about price, adopting premium pricing can help maximise profit margins. On the other hand, in markets where customers are more focused on cost, it is crucial to implement competitive pricing strategies in order to appeal to price-sensitive customers (Yadave, 2021). Implementing strategies like offering discounts, creating bundled offers, and establishing loyalty programmes can greatly boost sales and foster customer loyalty, particularly in thriving markets such as France and Germany that hold significant growth potential.
In addition, effectively dealing with operational difficulties in particular regions like the Czech Republic necessitates a holistic strategy. Performing a thorough analysis to pinpoint the underlying factors behind performance issues is of utmost importance. One aspect to consider is the evaluation of supply chain inefficiencies, salesforce effectiveness, or customer service shortcomings (Lotfi et al., 2023). Given these observations, it would be beneficial to introduce specific measures to enhance operational effectiveness and overall market results.
 Implementing enhanced training programmes for staff, optimising logistics and distribution processes, and refining customer service protocols can all contribute to improved market performance. 
[bookmark: _Toc166193384]TASK 2
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How many students are male and female?
[image: ]
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How many student qualifies and does not qualify for reduced/free lunch?
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What are the mean and median of students who qualifies and does not qualify for reduced/free lunch? 

Sort the data by the Lunch status.
Use the AVERAGEIF and MEDIANIF functions. Since Excel does not directly support MEDIANIF, you can use an array formula or create a separate table filtered by lunch status.
Mean and Median for students who do not qualify:
Mean Pretest: =AVERAGEIF(I:I, "Does not qualify", J:J)
[image: A screenshot of a computer

Description automatically generated]
Median Pretest (using array formula): =MEDIAN(IF(I:I="Does not qualify", J:J))
Enter this formula with Ctrl+Shift+Enter to make it an array formula.
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Mean Posttest: =AVERAGEIF(I:I, "Does not qualify", K:K)
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Median Posttest: =MEDIAN(IF(I:I="Does not qualify", K:K))
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Mean and Median for students who qualify for reduced/free lunch:
Mean Pretest: =AVERAGEIF(I:I, "Qualifies for reduced/free lunch", J:J)
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Median Pretest: =MEDIAN(IF(I:I="Qualifies for reduced/free lunch", J:J))
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Mean Posttest: =AVERAGEIF(I:I, "Qualifies for reduced/free lunch", K:K)
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Median Posttest: =MEDIAN(IF(I:I="Qualifies for reduced/free lunch", K:K))
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Expanding on the observed correlation between lunch status and academic performance, it's also important to consider how gender might play a role in this dynamic. The analysis has already shown that students who do not qualify for reduced/free lunch score higher on average on both pretests and post-tests compared to those who do qualify. This suggests that socio-economic factors significantly influence academic outcomes, likely because these students have access to better educational resources and more stable home environments (Broer et al., 2019).
Adding the gender dimension to this analysis, we can explore whether male or female students are disproportionately affected by the socio-economic disparities indicated by lunch status qualification. Gender could potentially influence how students experience and handle the socio-economic challenges that impact their educational performance. For example, research has shown that in many settings, girls might face more severe educational setbacks when coupled with socio-economic challenges due to societal expectations or biases that prioritize educational resources for boys.
By correlating gender with lunch status and test scores, we can gain deeper insights into the intersectionality of socio-economic status and gender in education. This understanding could guide more nuanced interventions that not only address general socio-economic disparities but also consider gender-specific needs and challenges. For instance, schools might implement programs that support girls in low-income families or provide extra resources for boys who show significant educational lag due to socio-economic factors.
Ultimately, understanding these layered factors is crucial for developing effective educational policies and practices that aim to equalize opportunities and outcomes for all students, regardless of their socio-economic background or gender. This approach could help mitigate the compounded disadvantages that certain groups face and promote a more equitable educational landscape (Prøitz et al., 2023).

[bookmark: _Toc166193387]Advantages and disadvantage of using IBM-SPSS and Microsoft-Excel

When deciding which software to use for data analysis, it's important to take into account the unique requirements of the task, the user's level of familiarity with the software, and budget constraints. Both tools have unique advantages and disadvantages that determine their suitability for various data analysis tasks. Here is a thorough analysis that offers specific examples to help you grasp the situations and reasons for choosing between SPSS or Excel. 

	Criteria
	SPSS
	Excel

	Usability
	User-friendly for non-programmers due to its GUI. Best suited for users with a statistical background.
	Widely used and familiar in most business environments, suitable for users at all skill levels.

	Functionality
	Offers advanced statistical tests, robust options for data manipulation, and automated modeling capabilities.
	Good for basic to intermediate statistical functions, but lacks the complex analysis capabilities of SPSS.

	Graphical Capabilities
	High-quality output suited for academic and professional reporting. More customization options for statistical charts.
	Strong in creating business-oriented graphs and charts but less specialized for complex statistical visualizations.

	Cost-Effectiveness
	More expensive due to licensing fees, making it less accessible for smaller businesses or individual users.
	Generally more cost-effective as it is part of the Microsoft Office suite, which is widely available.

	Data Handling
	Handles large datasets efficiently and performs complex statistical analyses without system lag.
	Can become slow and less responsive with very large datasets or complex iterative calculations.

	Integration
	Integrates well with other statistical software, but has limited compatibility with other types of business software.
	Excellent integration with other business software, especially within the Microsoft Office suite.

	Learning Curve
	Steeper learning curve due to its focus on detailed statistical analysis.
	Easier to learn for general tasks, but mastering advanced functions can also be challenging.

	Support and Community
	Strong professional and academic support communities. Extensive resources for learning and troubleshooting.
	Massive user base with extensive forums and community support. Lots of free tutorials and help available.



Healthcare Data
 SPSS is a powerful tool for medical researchers who need to analyse complex clinical trials or epidemiological studies. It provides a range of tools for logistic regression, survival analysis, and time-series forecasting.
Excel is commonly utilised in the healthcare industry for various tasks such as budget management, scheduling, and basic data tracking. This is mainly because of its user-friendly interface and widespread accessibility.
Retail Sales
SPSS is a valuable tool for analysing customer segmentation and purchasing behaviours. It can help with cluster analysis and predictive modelling, which in turn can assist in tailoring marketing strategies to specific customer groups.
Excel is crucial for retail management tasks like inventory control, sales forecasting, and financial reporting. It enables managers to analyse profitability and monitor trends effectively.
Human Resources
SPSS is a powerful tool that assists HR professionals in analysing workforce dynamics, predicting turnover, and evaluating training effectiveness through its advanced statistical capabilities.
Excel is widely utilised in HR departments to manage employee records, calculate salaries, and create performance review dashboards.
[bookmark: _Toc166193388]Conclusion
Summary SPSS is designed for advanced statistical analysis and is most suitable for tasks that require extensive research (Morgan, 2019) and in counterpart, according to Rasmussen (2002), Excel is a highly adaptable tool that can be used for a variety of business purposes, ranging from simple calculations to more advanced data analysis and reporting. When it comes to deciding between SPSS and Excel, there are a few factors to consider. The specific analysis needs, the user's statistical expertise, and budget constraints all play a role in making the right choice. Both tools are highly effective in their specific domains and provide significant advantages for their intended purposes.
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551482 12/09/2019 22485 Set Of 2 Wooden Market Crates 2147 17490 United Kifjgdom 257.64 September
581475 12/09/2019 22596 Christmas Star Wish List Chalkboard 1065 13069 United Kirlgdom 383.4 September
581475 12/09/2019 23235 Storage Tin Vintage Leaf 1153 13069 United Kirlgdom 138.36 September
581475 12/09/2019 23272 Tree T-Light Holder Willie Winkie 1065 13069 United Kirlgdom 127.8 september
581475 12/09/2019 23239 Set Of 4 Knick Knack Tins Poppies 1.9 13069 United Kirlgdom 71.64 September
581475 12/09/2019 21705 Bag 500g Swirly Marbles 1065 13069 United Kirlgdom 255.6 September
581475 12/09/2019 22118 Joy Wooden Block Letters . mber
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581475 12/09/2019 22217 T-Light Holder Hanging Lace | 16 gelete duplicate values, select one or more columns that contain duplicates. mber
581475 12/09/2019 22216 T-Light Holder White Lace. mber
58475 12/03/2019 22380 Toy Tidy Spaceboy = nselect Al © 1y datahas headers ;-
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e o
581475 12/09/2019 22723 Set Of 6 Herb Tins Sketchbool g 1 mber
581475 12/09/2019 22785 Squarecushion Cover Pink Un g progucio mber
581475 12/09/2019 22955 36 Foil Star Cake Cases | @) proguctname mber
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581475 12/09/2019 22956 36 Foil Heart Cake Cases | |@) quantity mber
581475 12/09/2019 22581 Wood Stocking Christmas Scal @ Customertio mber
581476 12/09/2019 23198 Pantry Magnetic shopping Lis |8 Country mber
581476 12/09/2019 23197 sketchbook Magnetic Shopy mber
581476 12/09/2019 23184 Bull Dog Bottle Opener | mber
581476 12/09/2019 23168 Classic Cafe Sugar Dispenser | mber
581476 12/09/2019 23167 Small Ceramic Top Storage J mber
581476 12/09/2019 23166 Medium Ceramic Top St mber
581476 12/09/2019 23165 Large Ceramic Top Storage Jaf mber
581476 12/09/2019 23004 Travel Card Wallet Pantry mber
581476 12/09/2019 23002 Travel Card Wallet skulls | Gancel | mber
581476 12/09/2019 23000 Travel Card Wallet Transport 256:32'September
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12/09/2019 22720 Set Of 3 Cake Tins Pantry Design 233.76 September
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TransactionNo |~ | Date = ProductNo |~ |ProductName ¥ Price | | Quantity |~ |CustomerNo| | Countr| ~ Total Sales.
581483 12/09/2019 23843 Paper Craft Little Birdie 1238 80995 16446 United Kingdom  1002718.1
(581484 12/09/2019 23843 Paper Craft Little Birdie 619 -80995 16446 United Kingdom  -501359.05




