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Introduction
To identify the relationship between crime rate and education rate, we have performed the regression analysis between crime rate and education rate. the coefficient of correlation between crime rate and education rate is 0.1570 and this value represents that there has no strong relationship between crime rate and education rate. We have also seen that 48% of students of total students like the “Vanilla” flavour whether 29% of students of total students like the “Chocolate” flavour and 24% students of total students like the “Strawberry” flavour.
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[bookmark: _Toc103379139]Determination and Analysis of the crime rate

Identification of the Region: In the given data set, two regions have been provided by using codes “0” and “1”. The code “0” represents the Northern and “1” represents the “Southern”. To decode the region of the given data set, we have used the “If” function in MS Excel. The screenshot of the “If” function has been given below along with the formula. 
[image: ]
Figure 1: Identification of the region
If Function: To identify the region, we have used the “if” function in excel. As the requirement of the “if” function, we have used “C2=0” as the logical test. If “C2=0” then the return will be “Northern” otherwise return will be “Southern”. 


Relationship between crime rate and education rate:
To identify the relationship between crime rate and education rate, we have performed the regression analysis between crime rate and education rate. Here, we assumed that crime rate is the dependent variable and education rate is the independent variable. The outcomes of the analysis have been given below along with a graphical presentation:
  
	Regression Statistics

	Multiple R
	0.157004661

	R Square
	0.024650464

	Adjusted R Square
	0.00297603

	Standard Error
	28.85023993

	Observations
	47




Figure 2: Relationship between crime rate and education rate

Here, the coefficient of correlation between crime rate and education rate is 0.1570 and this value represents that there has no strong relationship between crime rate and education rate. Further, the value of the co-efficient of the determination is the 0.024650 and this value represents that the regression model is not fit with at satisfaction level with the given set of the data.
Region-wise numbers of crime: To identify the region-wise number of crimes, we have used the pivot table tool using the MS Excel tool. The screenshot of the pivot table and graphical presentation of the average crime rate and total numbers of crime have been presented below:
[image: ]
Figure 3: Using the Pivot Table


Figure 4: Average and total numbers of crime

From the above graph and table, we have seen that among 47 crimes most of the crimes have occurred in the Northern. Further, the average number of crimes in the Northern is 104 while the average number of crimes in the southern is 101. 
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There have three types of flavours of ice cream namely- Vanilla, Chocolate, and Strawberry. In the provided data set, the names of flavours are coded by 1,2, and 3 respectively. To decode the specific flavour name, we have used the “Ifs” function in MS Excel. The screenshot of the “Ifs” function has been given below along with the formula. Further, to find out the number of students who like the “Vanilla” flavour, we have used the “Count if” function. The screenshot of the “Count if” function is also given below along with the relevant formula. Furthermore, the number of students who like the “Vanilla” flavour, “Chocolate”, and “Strawberry” is presented along with using graphs and charts.
[image: ]
Figure 5: Decoding the flavour of ice cream using of the "Ifs" function in MS Excel
[image: ]
Figure 6: Total numbers of students who like the "Vanilla Flavour" using the “Count if” function in MS Excel
Numbers of students who like the different flavours of ice-cream
	SN.
	Flavours
	Numbers of Students
	Percentage 

	01
	Vanilla
	95
	48%

	02
	Chocolate
	58
	29%

	03
	Strawberry
	47
	24%

	Total
	200
	100%





Figure 7: Numbers of students who like the different flavours of ice-creams
From the above data set, we observed that there has the total number of students is 200. Among these 200 students, 95 students like the “Vanilla” flavour, 58 students like the “Chocolate” flavour, and 47 students like the “Strawberry” flavour. From the above graph and chart, we have also seen that 48% of students of total students like the “Vanilla” flavour whether 29% of students of total students like the “Chocolate” flavour, and 24% students of total students like the “Strawberry” flavour.
[bookmark: _Toc103379142]Requirement-02: Numbers of students male and female

There have two types of the gender of the students- “Male” and “Female”. In the provided data set, the types of the gender of students were coded by 0 and 1 respectively. To decode the specific gender type, we have used the “Ifs” function in MS Excel. The screenshot of the “Ifs” function has been given below along with the formula. Further, to find out the number of Male and female students we have used the “Count if” function. The screenshot of the “Count if” function is also given below along with the relevant formula. Furthermore, the number of male and female students was presented using graphs and charts.

[image: ]
Figure 8: Decoding the gender using the "Ifs" function in MS Excel
[image: ]
Figure 9: Numbers of male and female students using the "Ifs" function in MS Excel


Total numbers of male and female students
	SN.
	Gender
	Numbers
	Percentage

	01
	Male
	91
	46%

	02
	Female
	109
	55%

	Total
	200
	100%




Figure 10: Numbers of male and female students

From the above data set, we observed that there has the total number of students is 200. Among these 200 students, 91 students are male and 109 students are female.    From the above graph and chart, we have also seen that 46% of students of total students are male students while 55% of total students are female.
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Mean: Mean is the statistical tool that is used to determine the average value of the whole data set (Baltagi, 2021). The average value of the data set is considered the representative value to make further decisions. The mean value has been calculated by dividing the total number of participants by the number of participants in each category. Here, we have calculated the mean value of the participants who like the chocolate and strawberry flavour:

Mean (Chocolate) = 
=  = 3.45
Mean (Strawberry) = 
=  = 4.25

Figure 11: Average participants who like "Chocolate" and "Strawberry" flavour



From the above data set, we observed that there has the total number of students is 200. Among these 200 students, 95 students like the “Vanilla” flavour, 58 students like the “Chocolate” flavour, and 47 students like the “Strawberry” flavour. From the above graph and chart, we have also seen that average of 3.45 students like the “Chocolate” flavour of ice cream and an average of 4.25 students like the “Strawberry” flavour of ice cream.
Median: Median is the statistical tool that is used to determine the middle value of the whole data set (McKinney, 2018). The middle value of the data set is considered the representative value to make further decisions. The middle value has been calculated by identifying the middle value of the data set after rearranging the dataset in ascending or descending order. The median for participants who like chocolate flavour is given below:
[image: ]
Figure 12: Identification of median of participants who like Chocolate



[image: ]
Figure 13: Identification of median of participants who like Strawberry
From the above data and analysis, we observed that the median of participants who like the Chocolate Flavour is Student ID # 63, and the median of participants who like the Strawberry flavour is student ID # 82. The above student ID has divided the respective data set into two equal portions.    
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The process that makes the group of similar data from the large data set by combing the similar data is known as the clustering analysis (Ramsay and Silverman, 2013). The cluster of the particular data set means the formation of the single data using of a similar nature the data. To perform the cluster analysis, the similar nature of the data needs to be identified first. After that, the maximum Iteration rate has been assigned to each cluster. We performed the cluster analysis, and we used the SPSS software. The output of the cluster analysis has been given below:
    

	Initial Cluster Centres

	
	Cluster

	
	1
	2

	female
	1
	0

	ice-cream
	2
	1

	video
	29
	74

	puzzle
	26
	66




	Iteration History

	Iteration
	Change in Cluster Centres

	
	1
	2

	1
	21.992
	18.403

	2
	.740
	.632

	3
	1.084
	.969

	4
	.215
	.219

	5
	.285
	.263

	6
	.000
	.000

	a. Convergence achieved due to no or small change in cluster centres. The maximum absolute coordinate change for any centre is .000. The current iteration is 6. The minimum distance between initial centres is 60.225.






	Final Cluster Centres

	
	Cluster

	
	1
	2

	female
	1
	1

	ice-cream
	2
	2

	video
	45
	58

	puzzle
	44
	60




	ANOVA

	
	Cluster
	Error
	F
	Sig.

	
	Mean Square
	df
	Mean Square
	df
	
	

	female
	.030
	1
	.250
	198
	.120
	.729

	Ice-cream
	3.095
	1
	.723
	198
	4.284
	.040

	video
	8700.783
	1
	54.579
	198
	159.415
	<.001

	puzzle
	12815.244
	1
	51.116
	198
	250.709
	<.001
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	Number of Cases in each Cluster

	Cluster
	1
	95.000

	
	2
	105.000

	Valid
	200.000

	Missing
	.000



Based on the given data set, the cluster analysis has been performed using four variables which are Gender, Ice-cream, Video games, and Puzzle. To perform this cluster analysis, 200 data have been used in the SPSS software. From the cluster analysis, we observed that the current iteration is 6 and the minimum distance between initial centres is 60.225. Further, there has no missing data in the given data set and the numbers of valid data are 200. The mean squares of Gender, Ice-cream, Video, and Puzzle are 0.030, 3.095, 8700.783, and 12,815.244 respectively.


[bookmark: _Toc103379145]Requirement (B): Explanation of the most common data mining and text mining method
The analysis and identification of the tracking patterns, classification, outlier detection, cluster analysis, regression analysis tool, and descriptive statistics tool analysis have been used as the data mining and text mining tool in the business world (Rice, 2021). These mentioned tools have been used by the business organisation to identify the different dependent and independent variables along with the identification of the different scenarios. Say, for example, the sales amount of the different types of the ice-cream depends on the taste level of the students. Here, the taste level of the students is considered the independent variable, and the sales amount of the ice cream is considered the dependent variable (Baltagi, 2021). Further, Clustering and trend analysis is the most popular tool to determine the trend of a particular business. 
[bookmark: _Toc103379146]Requirement (C): Advantages and disadvantages of using the SPSS
The most business organisation has used the MS Excel tool to analyse and present the business data and report. However, currently, the business organisation has used different types of advanced tools to analyse, interpret, and visualise the business data and information. SPSS is the most effective and convenient tool for the business to analyse data and information to determine specific outcomes and requirements of the business. Sometimes, the SPSS tool can provide the interpretation of the data analysis very easily and conveniently (McKinney, 2018). The main disadvantage of the SPSS tool is that it is required more time for understanding. Furthermore, the business organisation needs to spend more money for purchasing the premium version of the SPSS tool.


[bookmark: _Toc103379147]Conclusion
Among these 200 students, 95 students like the “Vanilla” flavour, 58 students like the “Chocolate” flavour, and 47 students like the “Strawberry” flavour. From the cluster analysis, we observed that the current iteration is 6 and the minimum distance between initial centres is 60.225. Further, there has no missing data in the given data set and the numbers of valid data are 200. The mean squares of Gender, Ice-cream, Video, and Puzzle are 0.030, 3.095, 8700.783, and 12,815.244 respectively. The business organisation needs to spend more money for purchasing the premium version of the SPSS tool.
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The F tests should be used only for descriptive purposes because the clusters have been
chosen to maximize the differences among cases in different clusters. The observed
significance levels are not corrected for this and thus cannot be interpreted as tests of
the hypothesis that the cluster means are equal.
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