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[bookmark: _Toc103451353]Introduction
Data management is one of the most critical duties for ensuring market growth and success. Businesses that are unable to handle data in an acceptable manner may not be able to succeed. A regression analysis between crime rate and education rate has been conducted in order to determine the association between the two. The coefficient of correlation between crime rate and education rate is 0.1570, which indicates that there is no significant association between the two. We also discovered that 48 per cent of overall students like the "Vanilla" flavour, whereas 29 per cent prefer the "Chocolate" flavour and 24 per cent prefer the "Strawberry" flavour.

[bookmark: _Toc103451354]Part 1
[bookmark: _Toc103451355]Determination of crime rate and analysis 
Region identification: Two areas have been provided in the given data set using the codes "0" and "1." The Northern is coded as "0," while the Southern is coded as "1." We utilised the "If" function in MS Excel to decode the region of the given data set. The formula is included below, along with a screenshot of the "If" function.
[image: ]
If Function: "if" function has been utilised in Excel to determine the region. "C2=0" has been utilised as the logical test for the "if" function's requirement. If "C2=0," the reply is "Northern," but otherwise, it is "Southern."


Relationship between crime rate and education rate:
A regression analysis between crime rate and education rate has been conducted in order to determine the association between the two. The dependent variable is the crime rate, while the independent variable is the education rate. The analyses' findings, as well as a graphical representation, are presented below:  
	Regression Statistics

	Multiple R
	0.157004661

	R Square
	0.024650464

	Adjusted R Square
	0.00297603

	Standard Error
	28.85023993

	Observations
	47




The coefficient of correlation between crime rate and education rate is 0.1570, indicating that there is no significant association between crime rate and education rate. Furthermore, the value of the coefficient of determination is 0.024650, which indicates that the regression model is not suited to satisfaction with the supplied set of data.
Region-wise numbers of crime: The pivot table tool in MS Excel was used to determine the number of offences by region. Below is an image of the pivot table as well as a graphical representation of the average crime rate and the total number of crimes:
[image: ]

The above graph and table show that the majority of the 47 crimes occurred in the Northern. Furthermore, the Northern has an average of 104 crimes per 1,000 people, whereas the Southern has an average of 101.
Relationship between crime rate and Youth unemployment rate: 
The regression analysis between the crime rate and the youth unemployment rate was performed in order to determine the association between the two. The crime rate is supposed to be the dependent variable, whereas youth unemployment is assumed to be the independent variable. The analyses' findings, as well as a graphical representation, are presented below:
	Regression Statistics

	Multiple R
	0.050613195

	R Square
	0.002561696

	Adjusted R Square
	-0.0196036

	Standard Error
	29.17509706

	Observations
	47




The coefficient of correlation between crime rate and the unemployment rate is 0.050613, indicating that there is no significant association between the two. Furthermore, the value of the coefficient of determination is 0.002561696, which indicates that the regression model is not suited to satisfaction with the supplied set of data.
Year-wise crime rate: To examine the year-by-year crime rate, imagine that crime data is provided yearly, from year one to year forty-seven. The crime rate has been graphed below to show how it has changed through time:
	Year
	Crime Rate
	Year
	Crime Rate

	01
	45.5
	25
	104.3

	02
	52.3
	26
	105.9

	03
	56.6
	27
	106.6

	04
	60.3
	28
	107.2

	05
	64.2
	29
	108.3

	06
	67.6
	30
	109.4

	07
	70.5
	31
	112.1

	08
	73.2
	32
	114.3

	09
	75
	33
	115.1

	10
	78.1
	34
	117.2

	11
	79.8
	35
	119.7

	12
	82.3
	36
	121.6

	13
	83.1
	37
	123.4

	14
	84.9
	38
	127.2

	15
	85.6
	39
	132.4

	16
	88
	40
	135.5

	17
	92.3
	41
	137.8

	18
	94.3
	42
	140.8

	19
	95.3
	43
	145.4

	20
	96.8
	44
	149.3

	21
	97.4
	45
	154.3

	22
	98.7
	46
	157.7

	23
	99.9
	47
	161.8

	24
	103
	
	




The accompanying table and graph show that the crime rate has climbed day by day, with the highest rate occurring in the year 47. From year one to year two, it may be concluded that crime has increased.
Relationship between wage and expenditure: In addition to the crime rate, the crime report includes information on expenditure and wage. As a result, we examined the link between wage and expenditure data. We conducted a regression study between wage and spending to determine the relationship between the two. We assumed that spending is the dependent variable and wage rate is the independent variable in this example. The analyses' findings, as well as a graphical representation, are presented below:
	Regression Statistics

	Multiple R
	0.787225281

	R Square
	0.619723642

	Adjusted R Square
	0.611273057

	Standard Error
	18.5291769

	Observations
	47




[image: ]

The coefficient of correlation between wage and spending is 0.7872, which indicates that wage and expenditure have a significant link. Furthermore, the coefficient of determination is 0.6197, indicating that the regression model fits the supplied set of data satisfactorily.

Relationship between Labour force and wage: In addition to the crime rate, the crime report includes information on the labour force and wage. As a result, we looked into the link between labour force data and wage data. We conducted a regression analysis between wage and labour force to determine the association between wage and labour force. The wage is the dependent variable, whereas the labour force is the independent variable. The analyses' findings, as well as a graphical representation, are presented below:
	Regression Statistics

	Multiple R
	0.294632309

	R Square
	0.086808198

	Adjusted R Square
	0.066515046

	Standard Error
	39.04469244

	Observations
	47



[image: ]

The coefficient of correlation between wage and labour force is 0.2964, which indicates that wage and labour force do not have a strong link. Furthermore, the value of the coefficient of determination is 0.0868, which indicates that the regression model is not suited to satisfaction with the supplied set of data.
[bookmark: _Toc80887630][bookmark: _Toc103451356]Using Excel for data pre-processing, data analysis and data visualisation
Excel is data analysis, storage, and visualisation programme that may be used to ensure that data is presented in a form that is easily understood (Ayer, 2017). There are several Excel functions that ensure that data has been analysed in such a way that the management of an aspect like the crime rate can make successful decisions. Excel's two most important features are storing and interpreting acquired data. Functions of excel are:
Data storage and analysis: This is one of Excel's most important features. This means that a company can use this technology to store data while also assisting with analysis. As an example, consider the crime rate (Glasspoole, 2016). The Excel file that has been provided contains data regarding how the business is performing, and the student will need to apply formals to determine why sales have been declining over time. In terms of decision-making, this will be effective.
Data recovery: This is one of the most significant advantages of Excel, and it also enables easy data recovery. That is if a company's management wants information about the company and its performance 10 years from now, and the data is kept in Excel, the data may be easily retrieved using Excel because it has a search option and another feature.
Data Security: One of the most essential considerations for a company is the security of its data (Garner and Collins, 2012). Excel can assist with this because these types of data can be safeguarded by only being used on a personal device. That implies Excel can lower the number of hacking attempts as well as other factors.
Conditional formatting: Excel ensures that the user can have the data in any format they like, and there is a condition formatting option that uses data that can be organised in an effective method to aid decision making. Excel is one of the most effective and widely used data storing and analysis tools for these reasons.
Research: A firm needs to know what is going on in the market to succeed in the market, and there is no substitute for research in this regard. For example, Crime Rate can examine how the COVID-19 influences market cutover preferences, and that data can be stored in Excel and analysed later to make a decision.
Market research: One of the most crucial aspects of running a business is understanding the market. Businesses that are able to gain a thorough understanding of the market are more likely to succeed (Koll and Mills, 2015). Excel allows you to save market-related data and then use multiple functions to analyse it to come up with a strategy.
IF function of MS Excel
This is one of the most widely used Excel functions. Excel's function begins with a comma and is then broken into three parts: the IF feature, the function, and the formula. The following is the function that IF performs:
· It is useful for evaluating and analysing a firm by using income and revenue as the foundation (Hrehova, 2017). This function has been used to show the level of crime achieved by a company over a given time period. This improves the efficiency of the decision-making process.
· This function will assist to produce new data from existing data that a business has stored in Excel, which will allow the business to boost its value and, at the same time, improve its potential to achieve success (Smith, 2015).
Uses of the IF element from 
· It is possible to shape the use of the IF element form code. 
· The code of distinct cells can be repeated for the purpose of ensuring that there is no duplication, as duplication will result in a problem in terms of producing the correct output, which will be an issue in terms of decision-making.
Because the user is unsure if the buyer will want it or not, learning about V and H Lookup is difficult. If the operation was done with small numbers, the user must concentrate on the specifics. This will shorten the search time and make it more effective.



[bookmark: _Toc103451357]Part 2
[bookmark: _Toc103451358]1)  Numbers of students like the “Vanilla” Flavour
Vanilla, Chocolate, and Strawberry are the three flavours of ice cream available. The names of the flavours are coded 1, 2, and 3 in the given data set, correspondingly. We used the "Ifs" feature in MS Excel to decrypt the unique flavour name. The formula is included below, along with a snapshot of the "Ifs" function. We also utilised the "Count if" function to determine the number of pupils that enjoy the "Vanilla" flavour. Below is a screenshot of the "Count if" function, as well as the relevant calculation. The amount of pupils who like the flavours "Vanilla," "Chocolate," and "Strawberry" is also illustrated using graphs and charts.
[image: ]

[image: ]
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%




It can be seen from the given data set that there are 200 students in total. 95 pupils prefer the "Vanilla" flavour, 58 prefer the "Chocolate" flavour, and 47 prefer the "Strawberry" flavour among the 200 students. We can also observe from the graph and chart above that 48 per cent of overall students like the "Vanilla" flavour, while 29 per cent prefer the "Chocolate" flavour, and 24 per cent prefer the "Strawberry" flavour.
[bookmark: _Toc103451359]2) Numbers of male and female students 
The gender of the students is divided into two categories: "Male" and "Female." The sorts of the gender of pupils in the submitted data set were categorised as 0 and 1 correspondingly. We used the "Ifs" tool in MS Excel to decode the specific gender type. The formula is included below, along with a snapshot of the "Ifs" function. We also utilised the "Count if" function to determine the number of male and female students. Below is a screenshot of the "Count if" function, as well as the relevant calculation. Graphs and charts were also used to show the number of male and female students.
[image: ]
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Total numbers of male and female students
	SN.
	Gender
	Numbers
	Percentage

	01
	Male
	91
	46%

	02
	Female
	109
	55%

	Total
	200
	100%




It can be seen from the given data set that there are 200 students in total. There are 91 male students and 109 female students among the 200 students. We can also see from the graph and chart above that male students account for 46% of all students, while female students account for 55%.
[bookmark: _Toc103451360]3) Mean and median 
Mean: The statistical tool used to calculate the average value of the entire data set is the mean (Hogg, Mckean and Craig, 2019). To make subsequent decisions, the average value of the data set is regarded as the representative value. By dividing the total number of participants by the number of participants in each group, the mean value was computed. The following is the average of the participants that enjoy chocolate and strawberry flavours:
Mean (Chocolate) = 
=  = 3.45
Mean (Strawberry) = 
=  = 4.25


It can be seen from the given data set that there are 200 students in total. 95 pupils prefer the "Vanilla" flavour, 58 prefer the "Chocolate" flavour, and 47 prefer the "Strawberry" flavour among the 200 students. We can also observe from the graph and chart above that an average of 3.45 students prefer "Chocolate" ice cream and an average of 4.25 students prefer "Strawberry" ice cream.
Median: A median is a statistical tool that is used to find the data set's middle value (McKinney, 2018). The representative value for making additional decisions is the data set's middle value. The middle value was determined by locating the data set's middle value after rearranging it in ascending or descending order. The following is the median for people who enjoy chocolate flavour:
[image: ]
[image: ]
The median of participants who enjoy the Chocolate Flavour is Student ID # 63, while the median of participants who like the Strawberry Flavour is Student ID # 82, according to the aforementioned data and research. The data set has been separated into two equal parts using the aforesaid student ID.
[bookmark: _Toc103451361]a) K-mean 
Clustering analysis is the technique of forming groups of similar data from a big data collection by combing the related data (Hays, 2018). The construction of a single data set utilising data of a similar nature is referred to as a cluster of a certain data set. The similarity of the data must first be identified before performing the cluster analysis. Following that, each cluster was given the maximum Iteration rate. We utilised the SPSS software to perform the cluster analysis. The following is the result of the cluster analysis:    
	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. Due to no or minor changes in cluster centres, convergence was achieved. For any centre, the maximum absolute coordinate change is .000. Iteration 6 is currently in progress. 60.225 is the minimum distance between initial centres.



	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



	Number of Cases in each Cluster

	Cluster
	1
	95.000

	
	2
	105.000

	Valid
	200.000

	Missing
	.000



The cluster analysis was performed on the supplied data set using four variables: gender, ice cream, video games, and puzzle. The SPSS software was used to do this cluster analysis with 200 data points. The current iteration is 6, and the minimum distance between initial centres is 60.225, according to the cluster analysis. Furthermore, the presented data set has no missing data, and the total amount of valid data is 200. Gender, Ice-cream, Video, and Puzzle have mean squares of 0.030, 3.095, 8700.783, and 12,815.244, respectively.
[bookmark: _Toc103451362]B) Data mining and text mining method
In the corporate environment, data mining and text mining tools have been used to analyse and identify tracking trends, classification, outlier detection, cluster analysis, regression analysis tool, and descriptive statistics tool analysis (Graham, 2011). The corporate organisation employed these techniques to determine the various dependent and independent factors, as well as the various situations. Assume that the amount of money spent on various types of ice cream is determined by the students' level of taste. The kids' taste level is used as the independent variable, while the amount of ice cream sold is used as the dependent variable (Hogg, Mckean and Craig, 2019). Further, Clustering and trend analysis is the most popular tool to determine the trend of a particular business. Furthermore, clustering and trend analysis is the most often used method for determining a business's trend. 
[bookmark: _Toc103451363]C): Advantages and disadvantages of using the SPSS
The MS Excel application has been utilised by the majority of businesses to analyse and present company data and reports (Leung, 2011). However, the business organisation is currently analysing, interpreting, and visualising company data and information using a variety of technological tools. SPSS is the most efficient and practical tool for analysing data and information to establish specific business objectives and requirements. Occasionally, the SPSS programme can make data analysis interpretation very simple and convenient (Tuchkova and Kondrasheva, 2019). The biggest downside of the SPSS tool is that it takes longer to comprehend. Furthermore, the company will have to invest more money to obtain the premium edition of the SPSS software (Wegman, 2012).

[bookmark: _Toc103451364]Conclusion
95 pupils prefer the "Vanilla" flavour, 58 prefer the "Chocolate" flavour, and 47 prefer the "Strawberry" flavour among the 200 students. The current iteration is 6, and the minimum distance between initial centres is 60.225, according to the cluster analysis. Furthermore, the presented data set has no missing data, and the total amount of valid data is 200. Gender, Ice-cream, Video, and Puzzle have mean squares of 0.030, 3.095, 8700.783, and 12,815.244, respectively. The company will have to spend extra money to get the premium edition of the SPSS software.
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167, 0[Male 1 Vanilla 66 41
143 0[Male 1 Vanilla 72 66
41 0[Male 1 Vanilla 55 56
20 0[Male 3 Strawberry 61 61
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Male/Female Code Flavour video puzzle
Male 2 Chocolate 47 57
Female 1 Vanilla 63 61
Male 3 Strawberry 58 31
Male 3 Strawberry 53 56
Male 1 Vanilla 53 61
Male 1 Vanilla 63 61
Male 1 Vanilla 53 61
Male 1 Vanilla 39 36
Male 1 Vanilla 58 51
Male 1 Vanilla 50 51
Male 1 Vanilla 53 61
Female 1 Vanilla 55 52
Female 1 Vanilla 58 61
Female 3 Strawberry 53 61
91 Total 95





image9.png
Flavor
Hstudenl ID|Code|Male / Female|Code|Flavor Name
45 1|Female 2 |Chocolate 29|26
46| 1|Female 2 |Chocolate 34[46
47| 1|Female 2 |Chocolate 50{51
52 1|Female 2 |Chocolate 39|51
54 1|Female 2 |Chocolate 58|56
&3] ifemsle | 2 [Chocolate  [5956|
67 0|Male 2 |Chocolate 39|51
69 1|Female 2 |Chocolate 50|56
70 0|Male 2 |Chocolate 51(33
77 1|Female 2 |Chocolate 33[41
81 0|Male 2 |Chocolate 39[41
89 1|Female 2 |Chocolate 63|51
98| 1|Female 2 |Chocolate 47|51
107, 0|Male 2 |Chocolate 44|48
111 1|Female 2 |Chocolate 66|46
115 0|Male 2 |Chocolate 63|56
119 1|Female 2 |Chocolate 61(36
124 1|Female 2 |Chocolate 45|31
125 1|Female 2 |Chocolate 65(44
129 1|Female 2 |Chocolate 42|26
134 0|Male 2 |Chocolate 34[46
135 1|Female 2 |Chocolate 33(32
147] 1|Female 2  |Chocolate 6946





image10.png
Gender © Flavor ©
Code |Male/Female Type of Flavor
0 Male Strawberry
0 Male Strawberry
0 Male Strawberry
0 Male Strawberry
0 Male Strawberry
0 Male Strawberry
0 Male Strawberry
0 Male Strawberry
0 Male Strawberry
0 Male Strawberry
0 Male Strawberry
1 3 Strawberry
194 1 Female 3 Strawberry 61 61
88 1 Female 3 Strawberry 69 66
99 1 Female 3 Strawberry 66 61
120 1 Female 3 Strawberry 50 51
101 1 Female 3 Strawberry 50 56





image1.png
Crime Rate Region Region Name Education
45.5 0 Northern 124
52.3 140 0 Northern 10.9
56.6 157 1 Southern 112
60.3 139 1 Southern 11.9
64.2 126 0 Northern 12.2
67.6 128 [ Northern 13.5
70.5 130 [ Northern 14.1
73.2 143 [ Northern 129

75 141 0 Northern 12.9
78.1 133 [ Northern 114
79.8 142 1 Southern 129
82.3 123 [ Northern 12.5
83.1 135 [ Northern 13.6
84.9 121 0 Northern 13.2
85.6 166 1 Southern 114

88 140 0 Northern 12.9
92.3 126 [ Northern 12.7
94.3 130 0 Northern 13.3
95.3 125 0 Northern 12
96.8 151 1 Southern 10
97.4 152 1 Southern 10.8
98.7 162 1 Southern 12.1
99.9 149 1 Southern 10.7





