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[bookmark: _Toc154092832]Executive Summary
This report uses Microsoft Excel™ to assess and analyse the sales data in the ‘Swansea Office Supplies’ data set and discuss the findings of the analysis, supported by a copy of Microsoft Excel™ spreadsheet that will show the handling of the data. One of the objectives of this report is to identify the areas in which the company performed poorly in the sale of office supplies from 2012 to 2015, providing information and recommendations to assist the company in its future sales plan. The second objective is to evaluate the strengths and weaknesses of Excel for business applications in data preprocessing, analysis, and visualization.
In the data pre-processing stage, this report uses Format, Filter and Dort, Find and Replace and other functions to correct, integrate and highlight the data. During the data analysis phase, new data columns are added through basic operations. If, COUNTIF, VLOOKUP, and Absolute Cell Reference are applied to analyze the reasons for the poor profit performance. Excel pivot tables, charts, and graphs provide possibilities for data visualization for the above analysis results, making the data more intuitive and convenient for superiors to quickly obtain information. 
Based on the analysis results, the conclusions are briefly summarized. The poor performance of Bookcases, Tables, and other office supplies indicates that companies should rethink their budgeting and pricing. Moreover, the low margins in the southwest are striking. Suggestions are made that the company should either abandon this segment of the market or increase its sales by optimizing transportation or analyzing demands. In addition, the report also found that excessive shipping costs contributed to the loss to some extent. Freight rates that exceed 20% of sales should be considered to adjust. In general, regular analysis of sales information is necessary for companies to improve their performance.
This report also summarizes the advantages and disadvantages of Excel in application, evaluating it with examples of practical difficulties encountered. Compatibility, conciseness and economic features promote Excel’s popularity and widespread use, but there are still shortcomings in terms of its capacity, input errors and designs. Thus, Microsoft should develop more functions in the future to accommodate the massive data processing needs of the big data era, making Excel more powerful and multifunctional while maintaining conciseness and accessibility. 
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1. Introduction
Excel has become a common and powerful tool in data analysis, performance visualization and decision making (Guerrero, 2019). Due to its diverse and effective functions, including calculation, comparison, visualization, etc., large amounts of data can be processed in batches. In today's business environment, most retail businesses operate in a mode of ordering goods from suppliers and selling goods to the customer (Setiawan et al, 2017). During this process, many kinds of data are produced, including sales, cost, profit and so on. Given the complexity and large quantity of the data, excel could serve as a perfect choice for data analysis and integration. 
Recently, the sales of Swansea office products were noticed that they are not performing as expected. Therefore, this paper plans to use Microsoft Excel™ to access the sales based on ‘Swansea Office Supplies’ data set to look for areas that need attention and improvement. The purpose of this process is not only to identify underperformance but also to evaluate the application of Excel for exploring the strengths and weaknesses in information analysis as a whole.


[bookmark: _Toc154092834]2. Main Findings
[bookmark: _Toc154092835]2.1 Excel Operations
[bookmark: _Toc154092836]2.1.1 Pre-processing
Because data import has certain risks, there are often data missing and errors in the raw data set, and most of them are disorganized. Therefore, data preprocessing is necessary for data correction, highlights and data integration, which is the basis of subsequent operations (Alasadi and Bhaya, 2017).
[bookmark: _Toc154092837]2.1.1.1 Format
1) Width and headings
Adaptive width can be achieved by selecting the entire table and double-clicking the position between any two column headings (Figure 1). The column headings of the table can be highlighted using fill color, bold, and borders (Figure 2). The Freeze panes function can be applied to hold the title in place so that it always stays above the table during sliding, making it easy to determine the data category (Figure 3).
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2) Percentage and Accounting format
By selecting the column to be processed and clicking the lower-right arrow of the ‘Number’ column, data can be adjusted to accounting format and percentage format (Figures 4 and 5).
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3) Conditional formatting
Since our main focus is profit, Conditional Formatting function will be used to distinguish and label profit and loss. Data greater than 0 is marked in red (Figures 6 and 7), and data less than 0 is marked in green in the same process.
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[bookmark: _Toc154086318]Figure 7 Data standards and colors
[bookmark: _Toc154092838]2.1.1.2 Filter and Sort
1) Data correction
Firstly, filters are necessary to be added to the column headings of the dataset for further operations (Figure 8).
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[bookmark: _Toc154086319]Figure 8 Add filter buttons
In the process of browsing data, this paper found that there were lots of data dislocations. For example, the product base margin figures appear in the product container column (Figures 9 and 10), and the Filter function can be used to filter the misplaced cells for separate modification.
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[bookmark: _Toc154086320]Figure 9 The mislocated data in the Product Container column
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[bookmark: _Toc154086321]Figure 10 The mislocated data after filtering
2) Date sort
The date column of the raw data is just plain text and does not have a specific date format that can be sorted. Data conversion is performed using the functions in the "Data Tools" column (Figure 11).
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[bookmark: _Toc154086322]Figure 11 Conversion of date format
This article chose to sort the data by date (Figure 12) because it is more logical and direct for analysis of sales chronological changes. Depending on the custom, other options such as sorting by order number, by region, and by product category are also possible.
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[bookmark: _Toc154086323]Figure 12 Sort by date
[bookmark: _Toc154092839]2.1.1.3 Find and Replace
1) Garbled code replacement
There is a question mark in the product name. The Replace function can achieve the removal of the question mark (Figure 13). The use of "~? " is to prevent the system from treating the question mark as a wildcard.
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[bookmark: _Toc154086324]Figure 13 Elimination of garbled codes
[bookmark: _Toc154092840]2.1.2 Data Analysis
[bookmark: _Toc154092841]2.1.2.1 Basic calculation
 The “Discounted sales” column is added to show the company's real sales, which can be calculated by subtraction (Figure 14). Double-click to fill in the following rows.
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[bookmark: _Toc154086325]Figure 14 Sales subtract the percentage after the discount
When using real sales to subtract profit, cost can be calculated to judge the budgeting of the company (Figure 15).
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[bookmark: _Toc154086326]Figure 15 Discounted sales subtract Profits
According to PLS Logistics Services (2023), retailers state that shipping costs typically range from 5 to 20 percent of their total revenue. This paper calculates the proportion of the shipping cost in Column X (Figure 16).
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[bookmark: _Toc154086327]Figure 16 Shipping cost percentage calculation
[bookmark: _Toc154092842]2.1.2.2 IF function
For further assessing whether the shipping cost is proper for each product, this paper evaluates the figures by dividing them into three levels (Low, Average, High) with boundaries of 5% and 20% (Figure 17). 
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[bookmark: _Toc154086328]Figure 17 Shipping cost evaluation
[bookmark: _Toc154092843]2.1.2.3 COUNTIF Function
Focusing on the products with “High” labels through the help of Filter（Figure 18）,  this paper finds that of the 214 products with high shipping costs, most have a loss, and only 13 products are profitable (Figure 19). This is an accurate calculation with COUNTIF function. Importing all product rows with high shipping costs into the new sheet, selecting all rows, and setting conditions greater than 0, the number of all profitable products can be calculated.
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[bookmark: _Toc154086329]Figure 18 Filter for high shipping cost and find lots of loss-making products
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[bookmark: _Toc154086330]Figure 19 Accurate calculation
[bookmark: _Toc154092844]2.1.2.4 VLOOKUP Function
To make subsequent tabulation more concise and convenient, this paper designs region abbreviation code (Figure 20) and applies VLOOKUP function to label each product row (Figure 21).
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[bookmark: _Toc154086331]Figure 20 Region Code
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[bookmark: _Toc154086332]Figure 21 VLOOKUP formulation and Absolute Cell Referencing
[bookmark: _Toc154092845]2.1.2.5 Absolute Cell Referencing
To prevent the fixed reference part from changing with the number of rows when subsequent rows are filled, Absolute Cell Referencing is needed to fix the Region Code Table when using VLOOKUP function. In addition, in the subsequent calculation of the profit share of each region, Absolute Cell Referencing is also applied to fix the total profit (Figure 22).
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[bookmark: _Toc154086333]Figure 22 Absolute Cell Referencing application in profit calculation
[bookmark: _Toc154092846]2.1.3 Data Visualization
Data visualization is becoming increasingly important in this era of big data explosion. Kennedy et al. (2016, pp. 715) comment that ‘[…] data are becoming increasingly valued and relied upon, as they come to play an ever more important role in decision-making and knowledge about the world.’ As a represent data visualization tool, excel can help people get information more directly from the wide variety of data sources encountered in company operations (Becker and Gould, 2019).
[bookmark: _Toc154092847]2.1.3.1 Pivot Tables
To analyze what causes the company's profit to not be satisfactory, this paper uses the pivot table to analyze the profit. The first table (Figure 23) selects regions as columns and product categories as rows. With the help of subsequent conditional formatting settings, the results showed that Bookcases, Tables, Rubber Bands, Scissors, Rulers and Trimmers performed the worst and their sales caused a loss. This may be due to inappropriate pricing of these products or excessive cost.
In addition, regional comparisons show that profits are lowest in the southwest. This may be caused by the high cost of transportation due to distance or the low demand for office products due to the standard of living in that area. These cells in green are areas that the company needs to pay attention to and reformulate future sales plans.
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The second pivot table lists the changes in the company's profits, sales, and costs from 2012-2015 on a time basis (Figure 24). A clearer chart will be presented later.
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[bookmark: _Toc154086335]Figure 24 Time span pivot table 
[bookmark: _Toc154092848]2.1.3.2 Graphs and Charts
As Figure 23 shows, profit in the Southwest is extremely low, contributing not even 1%. The share of profits is made into a pie chart (Figure 25), which clearly shows the higher profits in the Northeast, Southeast and West regions. This suggests that companies can continue to tap into these markets.
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[bookmark: _Toc154086336]Figure 25 Profit Pie Chart
The profit, sales, and cost analyses for each year are shown in line charts (Figure 26). It can be seen that although the overall profit of the company is relatively stable, there is still a slight downward trend. Cost rose a lot in 2015, leading to a decline in profits, indicating that the company should reconsider its future budget plans.
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[bookmark: _Toc154092849]2.2 Evaluation
[bookmark: _Toc154092850]2.2.1 Advantages
[bookmark: _Toc154092851]2.2.1.1 Endurance and Compatibility
The endurance of Excel refers that the files and data created and edited remain accessible and usable for an extended length of time. Its compatibility enables us to open the files of previous versions, ensuring continuous access to historical data (Akrem and Maspul, 2023). When processing the data, this paper encountered the situation of flashback, but the historical data were recovered intact.
[bookmark: _Toc154092852]2.2.1.2 Conciseness
The most direct feeling when using Excel is the simplicity and Conciseness of its pages, which is consistent with the introduction by Saleh (2016). All the functions are displayed, and the search bar can be used for functional search, which greatly improves the efficiency of data processing.
[bookmark: _Toc154092853]2.2.1.3 Economic applicability
A final advantage of using Excel is economic. Most of the users already have access to Microsoft software, whereas specialized programs add expense (Warner and Meehan, 2001). The purchase of packages with a range of software such as Word and PowerPoint as well as their integrated ecology also created the conditions for the widespread use of Excel.
[bookmark: _Toc154092854]2.2.2 Disadvantages
[bookmark: _Toc154092855]2.2.2.1 Insufficient capacity with stalling
According to Chandler and Pappas, (2018), when developing models or networks, the data will not be transmitted in a particular frame due to insufficient Excel capacity. In this paper, it is also found that Excel's performance is insufficient when dealing with complex and large amounts of data (Tanavalee et al., 2016). When hiding redundant lines (Figure 27), it can be found that the number of rows is limited, and there will be a stalling phenomenon during batch data processing, which even leads to running errors. This may have something to do with computer performance, but it is a real barrier in using Excel.
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[bookmark: _Toc154086338]Figure 27 Stalling scene after hiding rows
[bookmark: _Toc154092856]2.2.2.2 Input errors
Inevitably, in the course of entering data into the spreadsheets, errors often occur (Fuller, 2011). The most common are character errors and data dislocation. In the data pre-processing stage, this paper spent a long time to correct the misaligned data. Although some efficient corrections were made using the filtering function, there were still some data that could not be processed in bulk, such as lots of container names appearing in the location of the product name (Figure 28). Perhaps better solutions and functions are still waiting to be developed
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[bookmark: _Toc154092857]2.2.2.3 Limited chart style
Although Excel provides some built-in chart styles, it is not good-looking enough to match the overall style design (Figure 29). According to Huang et al. (2021), well-designed charts on the Web can be ideal references for imitation of chart style, but they are difficult to directly apply because Excel does not support importing external style designs.
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[bookmark: _Toc154092858]3. Conclusions
	After the above operations, it can be concluded that high shipping costs led to the failure to make ends meet. In addition, the company had losses on the sale of certain furniture such as Bookcases, Tables and some office supplies. In terms of regional sales, the southwest region has the worst performance, considered to be caused by distance or demands. Although the profit in the four years is relatively stable, there is still a declining trend, which is worthy of the company's attention.
[bookmark: _Hlk154089556]In terms of Excel application, this paper finds its advantages of compatibility, conciseness and economic features, but there are still shortcomings in terms of its capacity, input errors and designs. Nevertheless, in general, the process of analyzing data with Excel is efficient and smooth.
[bookmark: _Toc154092859]4. Recommendations
Sales analysis is unquestionably important at both a strategic and operational level (Grenci, 2022). The above analysis and conclusion hope to provide helpful information and perspective for the company. Losses caused by high shipping costs can inspire companies to adopt more economical shipping methods, such as integrated transportation or more effective route optimization (Ma et al., 2020). Besides, pricing readjustment is needed considering the losses on some particular products. Pedersen (2019) recommends pricing strategies based on market data mining, which may be helpful for the company. The poor performance of the southwest region and the outstanding performance of some other regions reflect the direction of the company's future market focus. It is necessary to seize the high-profit regional market and appropriately give up or try to improve the sales model in the southwest region.
In terms of Excel application, the widespread use of Excel is due to its above competitive advantages compared with other programs. However, to survive in an era of exploding data, Microsoft must make Excel a tool for big data analysis through the addition and development of extra functions (Raubenheime, 2017). As it continues to improve, it is believed that Excel can achieve more operations, not only for enterprise business analysis but also for data processing of other areas to provide strong support.
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Figure 1 Width adjustment
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Figure 2 Headlings color change
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Figure 3 Freezing the headings
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Figure 4 Percentage format of Discount
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Figure 5 Accounting format for sales data
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Figure 6 Conditional formatting selection
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Figure 23 Profit pivot table
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Figure 26 Profit Trend Line Chart
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Figure 28 “Small Box" in Product Name column
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Figure 29 Limited colors and layoutse




image1.png




