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[bookmark: _l15975p2qjj1]Introduction
The ultimate goal of any business is to make profits and maintain and expand its market share. This is despite businesses engaging in other non-financial activities. Moreover, without sensible profitability, business will not survive in the market. To help in this, businesses must be guided by data in making decisions. Using data to make informed decisions by business organisations is known as business intelligence (Foley and Guillemette, 2010). Organisations use technology to collect and analyse relevant data for their competitiveness. This process includes data mining, which involves gathering all relevant data, assessing for anomalies, correlations and patterns and predicting outcomes (Foley and Guillemette, 2010). 
It means that business organisations should have the appropriate tools and technologies to make reliable data evaluations and logical decisions. Microsoft Excel is the most common programme for such tasks, although there are other advanced programmes such as IBM’s Statistical Package for Social Sciences (SPSS). This report will mainly focus on MS excel, but it will also include a comparison of MS Excel and SPSS. Excel is a spreadsheet programme developed by Microsoft used in data computation and visualisation. 




[bookmark: _30j0zll]Part 1
[bookmark: _1fob9te]Crime rates 
Result of crime rate the data screen shot: PIVOT Table 
[image: ]
Figure 1: A screenshot showing crime rate Pivot Table. 
As shown above, the total number of crimes in the Northern region (0) was 3221.1 per million, and in the Southern (1) was 1610.9. Several factors would have contributed to the difference in the crime rate. These include youth unemployment levels and the number of individuals living below wage. As shown in the Pivot Table below, the youth unemployment for the Northern region was 3028 and for the Southern was 1459. The sum of youth unemployment is also higher in the Northern region (5366) than the Southern region (3752). This shows that the higher crime rates in the Northern region are contributed by the high youth unemployment and living below wage. Therefore, to address the crime problem, the issue of youth unemployment and income levels must be addressed. 
[image: ]
Figure 2: A screenshot showing Pivot Table for youth unemployment and sum below wage between Northern (0) and Southern (1) regions

[bookmark: _3znysh7]Excel Preprocessing the data
Data must be reliable and free from error to be reliable in analysis and decision-making. Therefore, before making conclusions about entering data into excel, it must be verified that it is the correct data. The raw data collected from the field can be messy and confusing. Therefore, data prepossessing involves transforming the raw data into an understandable and analysable format. Intelligent programmes require orderly information for analysis; thus, it is vital to clean the data before feeding it into the programme for analysis (Malley, Ramazzotti, and Wu, 2016). This is in line with the cliché “garbage in, garbage out”. It shows the importance of having clean data for analysis. Pre-processing is essential in achieving accurate information. There are four data pre-processing steps: data quality assessment, data cleaning, data transformation, and data reduction (Malley et al., 2016). In all these, excel is useful because it helps detect missing data, mismatched data, and understanding some predictions based on the available data before making final conclusions (Malley et al., 2016). Some of the Excel functions used in data pre-processing include pivot table, IF, and Lookup. 
[bookmark: _2et92p0]Analysing the data in Excel 
Data analysis entails collecting, cleaning, transforming, and analysing raw data and interpreting the results. It is useful in showing data patterns and correlations between variables. There are several data analysis programmes, but MS Excel is one of the most common. It is used for both simple and complex data analysis. Excel has inbuilt functions and tools used in the data analysis, the PIVOT table being one of the most popular. Other commonly used functions are LOOKUP and IF. 
[bookmark: _tyjcwt]Lookup
Used to find a value in a row or column and get the same value from the exact location in another row or column (Support.Microsoft, 2022). The look-up value is the value being searched. In MS Excel, look applied in vector form or array form. Vector form involves searching one row or one column for value. The analyst uses vector form for specifying the range that contains the target values for matching. The specific functions as HLOOKUP for searching within a single row and VLOOKUP for searching within a single column (Support.Microsoft, 2022). The Array form is used when matching a value from the first column or row and then returning the value from the same position as the last column or row (Support.Microsoft, 2022). This is useful when the values that one needs to match are in the first column or row in the array. However, for general search LOOKUP is preferred because it performs horizontal (H) and vertical (V) lookups. The LOOKUP formula is =LOOKUP (lookup_value, lookup_vector [result_vector]). Lookup value is the target value being searched, and lookup vector is the single dimension data range where the searched value is located. The result vector is the single dimension (e.g., a single column) where the one wants to return a value. Therefore, if one wants to know the youth unemployment rate when the crime rate is 88, the following is used =LOOKUP(88, A2:A48, J2:J48). The answer is 100 as shown on the screenshot below. Using the LOOKUP one can get the matching value for the crime rate in the youth unemployment column without struggling to go through the row. This is helpful for organisations with large data, which would be hectic to get the matching values without using the LOOKUP formula. 
[image: ]
Figure 3: A screenshot showing the use of LOOKUP function 

[bookmark: _3dy6vkm]If Function 
The IF function is used to make logical comparisons between values (Support.microsoft, 2022). It shows whether an assumption is true or false. In other words, it is used to compare a value with an expected result logically. The result can either be True or False. However, it can be used for multiple situations, such as checking whether one factor equals another and mathematical calculations. Both values and text can be used, but they must have a quotation (“") marking the text. However, in Excel 2016 onwards, the programme automatically inserts the quotation marks. In the crime data given, the IF function can be used to compare the crime rate (per million population) based on expectations. For example, below 100 is a low crime rate, and above 100 is a high crime rate; therefore =IF(A2>100, “high crime rate,” “low crime rate”). As shown below, the IF formula can be replicated throughout the column by dragging down from the first indicated cell in the column. It is easy to know the frequency of “low crime rate” and “high crime rate.”[image: ]
Figure 4: A screenshot showing the use of IF function 
[bookmark: _1t3h5sf]Pivot tables 
 Are used in summarising large amounts of data. Pivot tables make the data more user-friendly. PivotTables are useful in collapsing and expanding levels of data and then focusing on the results. This allows one to concentrate on the data of interest in detail. One can also understand the data from different angles by moving columns to rows and vice versa. The interesting thing about PivotTables is the conciseness of the report making seemingly complex data understandable. Moreover, there is an option for inserting a Pivot Chart, which makes the data even clearer. 
[bookmark: _4d34og8]Discuss the visualisation of the data in Excel 
Data visualisation is the graphical representation of data (Ppcexpo, 2022). Excel has several chart types and formats that can be used to represent different types of data. Examples include bar graphs, pie charts, histograms, scatter charts, and line charts. The steps using charts for visualisation include selecting the data that one wants to visualise, then click insert and select the type of desired chart (for example bar chart or pie chart), there is a range of formats that one can select from. 
[image: ]
Figure 4:  screenshot showing different visualisation options in Excel 
[bookmark: _2s8eyo1]Charts: explain why they are used in Excel
Charts are used to represent a wide range of data. They include graphs, tables and diagrams. They show comparisons, proportional distribution of data, and trends over time. They help make information easily understandable without narrative text. One does not have to be an expert in data analysis to understand data in chart form.  
[image: ]
Figure 5: A Pivot Chart comparing sum crime rate between Northern region (0) and Southern Region (1) and other factors. 

[bookmark: _17dp8vu]Graphs: explain why they are used in Excel
Graphs are types of charts that show mathematical relationships between data. They have a “y” and “x” axis to show the relationship between the data variables. Therefore, charts such as pie charts cannot be considered as graphs because they do not have y and x axes. Examples of graphs are line graphs and bar graphs. For example, the graphs can be used to show the relationship between youth unemployment and crime rate. 
[bookmark: _3rdcrjn]Part 2: Use of SPSS in data mining
[bookmark: _26in1rg]Ice Cream data 
[bookmark: _lnxbz9]How many children like vanilla flavour? 
As shown in the table and bar chart below, 95 children like vanilla flavour. This is 47.5% of the total children, which shows that the majority like vanilla since those who like chocolate and strawberry are 23.5% and 29% respectively. 
Table 2.1: number of children who like different types of ice cream flavours

	ice_cream

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	vanilla
	95
	47.5
	47.5
	47.5

	
	chocolate
	47
	23.5
	23.5
	71.0

	
	strawberry
	58
	29.0
	29.0
	100.0

	
	Total
	200
	100.0
	100.0
	



[image: ]
[bookmark: _35nkun2]Figure 2.1: number of children who like different types of ice cream flavours

How many students are Male and Female? 
As shown in table 2.2 and figure 2.2, male children are 91 (45.5%) and females are 109 (54.5%).

Table 2.2: gender of the children 

	gender

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	male
	91
	45.5
	45.5
	45.5

	
	female
	109
	54.5
	54.5
	100.0

	
	Total
	200
	100.0
	100.0
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Figure 2.2: gender of the children 

[bookmark: _1ksv4uv]Mean and Median of participants who like chocolate and strawberry flavour? 
The mean score for video games for participants who like chocolate flavour is 47.7 and the median is 47 and for those who like strawberry flavour is 55.45 and 58 mean and median respectively. Concerning puzzle scores, the mean and median for those who like chocolate are 47.32 and 46 respectively and for strawberries, is 57.14 and 61. 
Table 2.3: Mean and Median of participants who likes chocolate and strawberry flavour
	Report

	ice_cream
	video
	puzzle

	chocolate
	Mean
	47.70
	47.32

	
	N
	47
	47

	
	Std. Deviation
	10.413
	10.837

	
	Median
	47.00
	46.00

	strawberry
	Mean
	55.45
	57.14

	
	N
	58
	58

	
	Std. Deviation
	9.795
	9.962

	
	Median
	58.00
	61.00




[image: ]
Figure 2.3: mean and median for participants who like chocolate and strawberry 
[bookmark: _44sinio]Clustering Using the smile_clinic.csv provided in conjunction with SPSS 
There are three types of clustering in SPSS- K-Means, hierarchical, and 2-side clustering. In this case, K-means clustering will be used as an example. K-means clustering is used to designate the number of clusters that one needs. The analyst defines the number of clusters before making the final analysis (Çaliş, Boyaci, and Baynal, 2015). It is the quickest way of clustering large sets of data. The following are the steps used in clustering children video game scores using the K-means method. 
[image: A screenshot of a computer
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Figure 2.4: A screenshot showing selection of cluster method to use in SPSS. 

Figure 2.5: A screenshot showing selection of data varibles to cluster using K-Means in SPSS. 
	Final Cluster Centres

	
	Cluster

	
	1
	2

	video
	43
	59



	Number of Cases in each Cluster

	Cluster
	1
	92.000

	
	2
	108.000

	Valid
	200.000

	Missing
	.000



As shown in above, the two clusters for the video game scores are 43 and 59. The 59 cluster has the most cases (108) meaning that most have a high score. 

[bookmark: _2jxsxqh]Most common data mining methods
Data mining involves gathering all relevant data, assessing for anomalies, correlations, and patterns, and grouping and predicting outcomes. There are more than ten data mining methods, but the most common include clustering, classification, outlier detection, data cleaning, prediction, and data warehousing. 
Data warehousing: this is done before the actual data mining starts. 
It involves accumulating data from different sources. It includes three stages - data extracting, transforming, and loading (Homayouni, 2018). Extracting is copying and moving data from different sources to the warehouse stage. Transforming is cleaning to remove errors and formatting the data. Loading is uploading the data into the warehouse (Homayouni, 2018). An example of data warehousing is the use of the internet of things (IoT) to obtain data from different points, which is later analysed for business decision-making. 
Classification: it is grouping data and comparing them from specific points based on their use (Leventhal, 2010). Classification methods include logistic regression, decision trees, and K-nearest neighbours (KNN) (Georgia Tech Boot Camps, n.d.). Logistic regression shows the probability of a particular outcome when having two possible results. A decision tree is a chart in which data-based questions are asked and results are given sequentially. Examples include financial entities classifying customers based on different characteristics to project the risks of giving loans. 
Outlier detection: this identifies abnormal data points that significantly diverge from the rest of the data (Georgia Tech Boot Camps, n.d.). An example is where banks detect abnormally high transactions. This helps detect fraud. 
Clustering: this is putting data points into groups on the basis of their characteristics. It involves putting data into subsets. As noted in the preceding section, clustering methods in SPSS include hierarchical, K-means, and two-step clusters. Businesses use clustering to segment their customers (Çaliş, Boyaci, and Baynal, 2015). For example, the company can identify the buying and spending behaviours of different consumers in the population. The company then clusters the customers based on their unique characteristics and develops products to meet the specific needs of each cluster. 
Prediction: this is the use of data programmes to predict a future outcome. It involves models that analyse data sets, identify trends and patterns, then compute the future probabilities (Georgia Tech Boot Camps, n.d.). Using predictive data mining methods requires large data sets to make accurate predictions. Predictive modelling in the most used data mining method by businesses and analysts to understand future growth or how behaviours are likely to change in a population. For example, the government uses census data to predict population changes and how they will affect budgeting. 

[bookmark: _z337ya]Advantages / disadvantages of SPSS over Excel
SPSS and Excel are the most popular programmes for data mining. However, each has its unique merits and demerits over the other. 
	Advantages of SPSS over Excel 

	1. It is easier to access functions and quicker to analyse data (KALYALL, 2017). In the SPSS one needs to select functions such as descriptive statistics and select the function (or formula) that one wants to use and simple selection of the data point and OK the results are obtained. Conversely, in Excel one has to highlight the whole data set (e.g a within a column or a given range) and then go through the process of selecting a formula. 
2. SPSS has many more options than Excel (KALYALL, 2017). There are a lot of methods, graphs, and formulas in SPSS. Examples of functions that can be excellently used in SPSS but not in Excel include Linear Regression, Cross Tabulation. ANNOVA, Correlations, analysing multiple answer variables. 
3. Separate output sheet (KALYALL, 2017). The SPSS automatically creates an output sheet once it is opened, thus the results are clear and cannot be overwritten on the data. On the other hand, Excel does not create a separate output sheet unless the analyst “manually” creates one. Therefore, there is a likelihood of writing the results on the data.  
4. Another advantage is that in SPSS errors in data input are easily detected. For example, when entering variables, SPSS rejects any inapplicable characters. On the other hand, unwanted characters can go undetected in excel until the last stages of analysis. 




[image: ]
Figure 2.5: A screenshot showing SPSS rejecting entry of an illegal character  
	Disadvantages

	1. The main disadvantage of SPSS over Excel is the charts, which are not as presentable.  In addition, one can do some adjustments on the Excel charts such as indicating the values on the chart but this is not possible with SPSS.
2. Another disadvantage is that one has to purchase SPSS separately or use online free versions that do not have all the functions. This is unlike Excel, which is part of the MS Office package. 
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Figure 2.7: Example of Excel chart
	[image: ]
Figure 2.7: Example of SPSS chart 
[bookmark: _3j2qqm3]
Conclusion
Meaningful decisions in businesses are guided by data. However, to get relevant and useful results, it is critical for the management to be well-versed in different programmes and methods of data mining. The most common are SPSS and MS Excel. Both programmes are useful in analysing and visualising data. However, SPSS is more advantageous and easier to use than Excel. The main advantage of Excel is the neat charts. Nevertheless, businesses should invest in SPSS and when making the charts, they can transfer the already analysed data into Excel to make presentable charts. 
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