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[bookmark: _Toc124384689]Introduction
Business intelligence (BI) is not something new in the business world as it includes the use of data to make business decision (Negash and Gray, 2008). However, with time it has become an essential component in every business organisation that wants to retain or improve its competitiveness. At the same time, business intelligence has been improving and today it includes advanced data mining and management methods and tools. The strategies and tools can be accessed and used by any business and individuals at any organisation level. This is unlike in the past when only large companies or highly specialised organisations and individuals handled or used data in decision-making. Today, businesses yearn to understand market trends and patterns before venturing into a certain market. They also want to understand products that are not doing well so that they can improve or discontinue with them. At the same time, investors desire to know how organisations are performing and their; likely future performance before making an investment move. This shows the essentiality of BI in the business world. Having highlighted that, Statistical packages for Social Science (SPSS) and MS Excel may not be the most technologically advanced BI tools but they are common and widely used. They are both critical in data entry, analysis, and management. Therefore, this paper aims to show how these two programmes and used in data analysis and visualisation. It also includes the advantages and disadvantages of one over the other and an overview of the common data and text mining methods that can be used in business. 
[bookmark: _Toc124384690]Part 1: Superstore Data and The Use of Excel
[bookmark: _Toc124384691]1.0 Decline in Sales and Profits 
Figure 1.1 and 1.2 illustrate a fluctuating pattern in sales and profits from 2009 to 2012. Sales declined from 2009 to 2011 (from 4,209,896.8 to 3,429,944, then experienced a slight increase in 2012 (3,715,671). Profits also demonstrated instability during this time period, decreasing in 2010 compared to the previous year, then slightly increasing in 2011 before declining again in 2012. Overall, both sales and profits saw a significant decrease from 2009 to 2012.
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Figure 1: 
Interpretation and discussion 
Several factors contribute to the decline in sales. First, hard economic times in 2010 and 2011 may have affected the consumer purchasing power thus the decline in sales. Also, introduction of similar products in the market may have led to some customers shifting resulting to a decrease in sales. The consumer preferences may also have changed with time and the products may have been seen to lack the new qualities that customers are looking for. However, in 2012, the sales may have increased due to improved quality to meet the customer preferences and some customers reverting after trying out the new products in the market. Also, the superstore may have dropped the prices of the products to attracts more customers. This could be the case given that the profits were at their lowest in 2012 despite the sales being high than in 2010 and 2011. 
[bookmark: _Toc124384692]2.0 Data pre-processing and analysis in Excel 
Raw data have no story to tell and thus they cannot be used to make business decisions. At the same time, if the data is used without checking for accuracy or identifying any errors it can lead to inaccurate results and misleading conclusions. Therefore, data pre-processing is a critical step in data analysis as it involves preparing raw data before analysis. It involves steps such as data cleaning, data integration, data reduction, and data transformation (Nisbet, Miner, and Yale, 2018). Data cleaning is the process of identifying abnormal aspects such as missing values, duplicates, and outliers, and taking corrective measures (Nisbet et al., 2018). Data integration is the combination of data from different sources into one dataset. Data reduction is where one selects a specific data subset to analyse. It can involve reducing the size. Another data preprocessing strategy is the transformation that involves changing the data in some way, such as normalizing or converting data from one format to another, or scaling the data. Generally, the main objective of data pre-processing is to create a clean, organized, and useful dataset that is ready for further analysis or modeling (Nisbet et al., 2018). LOOKUP and IF functions as some of the common data pre-processing functions, which are discussed below. 
[bookmark: _Toc124384693]LOOKUP function 
LOOKUP is one of the essential functions in data pre-processing in Excel, especially when working with large datasets. This is because it makes it easy to identify a corresponding value in a specific location in another row or column (Corporate Finance Institute, 2022). There are VLOOKUP and HLOOKUP, which are used to search for exact matching values in a row from a column and vice-versa respectively. However, the general LOOKUP formula is straightforward and no advanced data analysis skills are needed to use it. One simply selects and clicks the LOOKUP formula, and enters the lookup value and vector, the rest is done by excel. The formula is =LOOKUP (lookup_value, lookup_vector [result_vector]) (Corporate Finance Institute, 2022). In the example shown in figure 2, the aim was to look for product sub-category that matched with customer Henry Jones in row 7, therefore, =LOOKUP (Henry Jones, L3:L8401; Q3:Q8401). The sub-category is Telephones and Communication. 
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Figure 2:  A screenshot showing use of LOOKUP function
[bookmark: _Toc124384694]IF Function 
IF function is used in data pre-processing and analysis in Excel to show whether a given condition is met. It is presented as IF(logical_test, value_if_true, value_if_false) (Support.microsoft, 2022). This is because it is a logical test (Support.microsoft, 2022). IF function can be used to determine whether sales are good or bad based on a given threshold. If the same sales are greater than a threshold, the function returns as “good” and if it is less than the threshold it returns as “bad.”. In addition to the basic IF function, can be used to detect errors using the IFERROR function, and unavailable value using the IFNA function. As shown in figure 3, IF is used to determine whether sales are good or bad =IF (F2<1000, “good”, “low”). As shown f2 sales are low and to get the states of other sales, one simply drags the selected cells down. 
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Figure 3: A screenshot showing the use of IF function
Overall, the IF function is a powerful tool for making decisions and performing actions based on specific conditions in Excel. It can save time and improve the accuracy of your data analysis and decision-making processes.
[bookmark: _Toc124384695]3.0 Use of Excel for Data Visualisation 
There is an old saying that goes “to believe is to see”. This shows how visuals are essential in making people believe something. Therefore, Excel has visualisation features that make users understand information better. It involves creating charts, graphs, and other visual representations of data. There are different visualisation options in Excel that one can choose from depending on the type of data and the variables. Visualisations include charts and images. Charts include bar charts, pie charts, scatter plots, line graphs, histograms, and others. The best thing about Excel visualisations is that they can be formatted and costomised to meet the desired appearances. An example is the bar chart in figure 4 that has been costomised to appear in 3-D and to have a data table. Also, the gridlines have been removed to suit the user’s preference.



Figure 4: example of data visualisation in Excel showing sales per customer category. 
Data visualization can be a powerful tool for exploring and understanding data, as it allows one to quickly see trends, patterns, and relationships that might not be immediately apparent in raw data. It can also be an effective way to communicate data to others, as visualizations can often be more effective at conveying complex information than raw data or textual information alone.
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[bookmark: _Toc121619442][bookmark: _Toc124384697]1.0 Ice cream data 
After the data was exported to SPSS from Excel, analysis was performed and the following results were generated. 
[bookmark: _Toc121619443][bookmark: _Toc124384698]1.1 Number of pupils who like vanilla flavour
Out of a total of 200 children, those whose favourite flavour is vanilla are 95, strawberry 58, and chocolate 47. These preferences are depicted in Figure 5
[image: ]
Figure 5: A column chart depicting Number of children who like Vanilla, Chocolate and strawberry 
[bookmark: _Toc121619444][bookmark: _Toc124384699]1.2 Sex of the children 
Out of the 200 children, 109 were girls and 91 were boys, as shown in the pie chart in Figure 6.  A pie chart was preferred because there are two items and none is continuous variable or scale. [image: ]
Figure 6: A Pie chart showing gender of the children 
[bookmark: _Toc121619445][bookmark: _Toc124384700]1.3 Mean and Median of students who prefer chocolate and strawberry flavour
As shown in figure 7 below, the mean and median video scores for those who like chocolate was 47.7 and 47 respectively while for puzzle scores were 47.32 and 56 respectively. On the other hand, mean and median video scores for those who like strawberry were 55.45 and 58 respectively while for puzzle scores were 57.14 and 61 respectively. This shows that those who like strawberry flavour are better performers. 

Figure 7: A column chart showing mean and median of students who prefer chocolate and strawberry flavour
[bookmark: _Toc124384701]Clustering using SPSS
Clustering involves a simple process using SPSS. The following steps are involved; first, the smile_clinic.csv file is opened and imported into the SPSS. The second step is selecting the variables that are to be clustered. Then one clicks the “Analyze” menu, scrolls, and selects “classify”. For this case “Hierarchical Cluster” is selected. In the Hierarchical Cluster dialog box, variables of interest are selected as the "Inputs" and then clicking "OK." (Statistics Solutions, 2021). A tree-like diagram called a dendrogram is generated representing clusters from the selected variables (Statistics Solutions, 2021). 
[bookmark: _Toc124384702]2.0 Five common data and text mining methods
Several data and text mining methods are useful in business decision-making. However, some are more commonly used than others. These include clustering, classification, regression, outlier detection, and association (Nisbet, Miner, and Yale, 2018). They are used to transform raw data into patterns and trends that are easy to interpret and make appropriate decisions. 
Classification: classification involves putting data items based on their distinguishing characteristics. Unlike clustering, classification is based on pre-determined classes. It means that when analysing data to get classes, one already knows the number and the type of classes they are going to have (javatpoint., n.d). An example is where an organisation has a system that classifies based on their spending (e.g low spenders, normal spenders, and high spenders). 
Clustering: A cluster is a group of items that have common features. Therefore, clustering is putting variables into clusters. Clustering is different from classification since it (clustering) is not based on pre-determined grouping. Instead, the clusters are determined by distances between groups (javatpoint., n.d). In other words, clusters are generated after entering and requesting clusters based on the variables’ behaviours. An example is when a company like Marks and Spencer uses consumer data to know how many clusters of customers it has based on their fashion tastes. 
Outlier detection: This is one of the most important data mining methods as it helps identify abnormal behaviour in a data set (javatpoint., n.d). Normally, data are expected to follow a specific pattern and if there are some deviations, there should not be significant enough to cause an alarm. Therefore, outlier detection is used to spot those anomalies. Businesses use this method to detect suspicious bahviours and consequently take precautional or remedial action. For example, a company can notice that profits are significantly low in a specific quarter despite being a sales peak season; this makes the company suspicious of fraud by some of its managers. 
Regression: Regression is used to predict how variables within a data set are related to each other. Depending on the objective of data analysis, there can dependent and independent variables. It is a popular data mining method in modelling as it shows probable situations when two categories of variables in a dataset are connected. For example, organisations use regression to understand how a change in weather affects the demand in certain food products. 
Association: this is a technique used in revealing close relationships between data events within datasets (javatpoint., n.d). Businesses use this method to identify particular behaviours in the market and take appropriate actions in response. For example, a retail store may use association to understand what event is linked to a purchase of a certain product. For instance, they may notice that customers rarely buy a certain product when they use some aisles; thus, they conclude that there is an association between purchase behaviour and aisles. 
[bookmark: _Toc124384703]3.0 Advantages and disadvantages of SPSS over Excel 
SPSS and Excel are useful tools in data mining but they have many distinguishing features. One such differentiating feature is that while SPSS is a specialised statistical programme, Excel is a spreadsheet programmes with some statistical features. SPSS is owned by IBM and thus the name IBM SPSS and is updated to newer versions occasionally. Excel is a Microsoft programme and it is occasionally updated alongside MS Office packages. Nevertheless, as shown in the table below there are many advantages of SPSS over Excel than the disadvantages
. 




	Advantages 
	Disadvantages 

	Powerful in-built formulas
	Re relatively expensive than Excel 

	Easy to use 
	Limited visualisation 

	Easier to detect errors than Excel 
	Not good for data manipulation than SPSS

	Less likely to overwrite on the data sets 
	

	
	


Advantages of SPSS
As shown in the table above the advantages of SPSS over Excel include powerful in-built formulas, ease of use, error detection, and the ability to avoid overwriting om the data. Although both programmes can be used to analyse large data, it is simpler with SPSS as it has inbuilt formulas thus one does not have to go through a long and complex process of inserting formulas and giving logical commands (EDUCBA, 2021). With SPSS, one only clicks the appropriate function and selects the variables one wants to analyse (EDUCBA, 2021). This is why SPSS is simpler to use and the users do not need to have advanced data analysis skills.  
The other advantage is that errors are easily detected in the early stages of data entry in SPSS unlike in Excel. For instance, when entering the items in the variables window, SPSS rejects erroneous entries. In addition, there are easy-to-use functions for identifying missing values and errors.  In Excel, one must be knowledgeable and skilled in how to use functions such as IFERROR, IFNA, and COUNTBLANK. 
It is noted that SPSS automatically creates a separate results window once opened. This ensures that there is no probability of overwriting the data. However, in Excel, there is a likelihood of overwriting unless one gives a manual command to create and separate results sheets.
Disadvantages 
There are a few disadvantages of SPSS over Excel.  One is that SPSS is comparatively more expensive than Excel since it is an independent statistical. However, SPSS is only expensive for commercial use and when one wants to use the latest features. This is so because there is a free version of SPSS that can be obtained online and there are very few differentiating features with the purchase version. 
The other disadvantage is that there are limited data manipulation options in SPSS compared with Excel.  For example, Excel has PivotTable, filter, and sort functions that are useful in manipulating and organising data (CodeAvail, 2022). At the same time, SPSS has limited visualisation options while Excel has wider options including the ability to modify charts and graphs (CodeAvail, 2022). Another seemingly disadvantageous aspect is that SPSS can be complex and intimidating especially for statistical analysis novices.
[bookmark: _Toc124384704]Conclusion
Any business organisation that yearns to retain its competitiveness must invest in business intelligence. This includes hiring data literate workforce and utilizing statistical and data manipulation programmes such as SPSS and MS Excel. Therefore, this assignment is critical to anyone who wants to work in the current competitive business world. Through this assignment, it has been demonstrated that SPSS and Excel are powerful programmes and easy to use for anyone with interests. Although, SPSS has more advantages over Excel, both programmes are essential in data mining and analysis.                                                                                                                                           
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total sales per customer segment




Total	Consumer	Corporate	Home Office	Small Business	3063611.0820000013	5498904.8774999939	3564763.8749999949	2788320.9894999992	





mean and median scores

video scores 	
Mean	Median	Mean	Median	chocolate	strawberry	47.7	47	55.45	58	puzzle scores	
Mean	Median	Mean	Median	chocolate	strawberry	47.32	46	57.14	61	
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