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[bookmark: _Toc100740673]Part 1
Excel has the must-have tool for preparing and managing data. It's accessible for both Mac and Windows. Structured data can be cleaned up and made more valuable with the help of Microsoft Excel's tools and procedures (Muralidar, 2021).  The user can use Excel's pivot table capability to interact with the spreadsheet data. No calculations or attempts are required when examining identical data from different angles because the data is the same in each case. Data can be categorised, divided into the years and months, filtered, and even graphed by a user to provide a unique experience (Exceljet, 2022). Thus, the following tables and graphs represent the analysis of crime dataset with the findings as shown below.
[bookmark: _Toc100740674]Crime rate vs. youth
It is important to keep the youth away from the crime as much as possible and thus,  to get the data of the same to understand the reason behind the cause and hence, below table and graphs represent the sum of crime rates by the youth.
	Crime rate 
	Sum of Youth

	45.5
	135

	52.3
	140

	56.6
	157

	60.3
	139

	64.2
	126

	67.6
	128

	70.5
	130

	73.2
	143

	75
	141

	78.1
	133

	79.8
	142

	82.3
	123

	83.1
	135

	84.9
	121

	85.6
	166

	88
	140

	92.3
	126

	94.3
	130

	95.3
	125

	96.8
	151

	97.4
	152

	98.7
	162

	99.9
	149

	103
	177

	104.3
	134

	105.9
	130

	106.6
	157

	107.2
	148

	108.3
	126

	109.4
	135

	112.1
	142

	114.3
	127

	115.1
	131

	117.2
	136

	119.7
	119

	121.6
	147

	123.4
	145

	127.2
	132

	132.4
	152

	135.5
	125

	137.8
	141

	140.8
	150

	145.4
	131

	149.3
	143

	154.3
	124

	157.7
	136

	161.8
	131

	Grand Total
	6513



[image: ]
Figure 1 Crime rate vs. youth

Now in this, various factors can be involved such as education and unemployment among the youth which data is shown as below.
The below table represents the crime rate with youth number for each crime rate and the sum of number of youths that were part of the crime as shown below.

	Crime rate and youth number
	Sum of Education

	119
	11.9

	119.7
	11.9

	121
	13.2

	84.9
	13.2

	123
	12.5

	82.3
	12.5

	124
	12.3

	154.3
	12.3

	125
	24.5

	95.3
	12

	135.5
	12.5

	126
	38.7

	64.2
	12.2

	92.3
	12.7

	108.3
	13.8

	127
	12.8

	114.3
	12.8

	128
	13.5

	67.6
	13.5

	130
	40.8

	70.5
	14.1

	94.3
	13.3

	105.9
	13.4

	131
	39.1

	115.1
	13.7

	145.4
	12.2

	161.8
	13.2

	132
	10.4

	127.2
	10.4

	133
	11.4

	78.1
	11.4

	134
	12.5

	104.3
	12.5

	135
	37.4

	45.5
	12.4

	83.1
	13.6

	109.4
	11.4

	136
	28

	117.2
	12.9

	157.7
	15.1

	139
	11.9

	60.3
	11.9

	140
	23.8

	52.3
	10.9

	88
	12.9

	141
	27.1

	75
	12.9

	137.8
	14.2

	142
	23.8

	79.8
	12.9

	112.1
	10.9

	143
	25.2

	73.2
	12.9

	149.3
	12.3

	145
	11.7

	123.4
	11.7

	147
	13.9

	121.6
	13.9

	148
	13.7

	107.2
	13.7

	149
	10.7

	99.9
	10.7

	150
	12

	140.8
	12

	151
	10

	96.8
	10

	152
	22.8

	97.4
	10.8

	132.4
	12

	157
	22.3

	56.6
	11.2

	106.6
	11.1

	162
	12.1

	98.7
	12.1

	166
	11.4

	85.6
	11.4

	177
	11

	103
	11

	Grand Total
	582.4




Figure 2. Crime rate vs Education 
Now the next table showcase the crime rate with youth number for each crime rate and the sum of number of unemployed youths that were part of the crime as shown below.

	Row Labels
	Sum of Youth Unemployment

	119
	92

	119.7
	92

	121
	84

	84.9
	84

	123
	124

	82.3
	124

	124
	77

	154.3
	77

	125
	235

	95.3
	105

	135.5
	130

	126
	282

	64.2
	78

	92.3
	102

	108.3
	102

	127
	97

	114.3
	97

	128
	77

	67.6
	77

	130
	261

	70.5
	70

	94.3
	78

	105.9
	113

	131
	323

	115.1
	142

	145.4
	79

	161.8
	102

	132
	83

	127.2
	83

	133
	99

	78.1
	99

	134
	83

	104.3
	83

	135
	246

	45.5
	80

	83.1
	77

	109.4
	89

	136
	213

	117.2
	111

	157.7
	102

	139
	135

	60.3
	135

	140
	235

	52.3
	135

	88
	100

	141
	198

	75
	107

	137.8
	91

	142
	210

	79.8
	94

	112.1
	116

	143
	210

	73.2
	114

	149.3
	96

	145
	88

	123.4
	88

	147
	76

	121.6
	76

	148
	84

	107.2
	84

	149
	86

	99.9
	86

	150
	87

	140.8
	87

	151
	108

	96.8
	108

	152
	195

	97.4
	92

	132.4
	103

	157
	178

	56.6
	97

	106.6
	81

	162
	73

	98.7
	73

	166
	72

	85.6
	72

	177
	76

	103
	76

	Grand Total
	4487




Figure 3. Crime rate vs Unemployment

Based on these data, it can be stated that the crime rate of 104.3 is the highest among the youth then 88 crime rates. Furthermore, it can be seen that even the highly educated youth have the high crime rates as shown in the above data and thus, it is important to know the cause behind the same and implement the solution for reducing the number of youths from doing crimes.
[bookmark: _Toc100740675]Distinguishing crimes
Excel provides various functions and in which one of the functions is IF which is the logical operator to state true or false and applying this function in excel the rate of crimes can be determine. Let’s say if the crime rate is less than 100 then it can be considered as severe crime and if it is more than 100 then it can be considered as severe crime. To apply this, following formula can be used-
=IF(A2<100, "Less severe crime", "severe crime")
And this will give the following result (Excel jet, 2022)

	Crime Rate
	severe crime

	45.5
	Less severe crime

	52.3
	Less severe crime

	56.6
	Less severe crime

	60.3
	Less severe crime

	64.2
	Less severe crime

	67.6
	Less severe crime

	70.5
	Less severe crime

	73.2
	Less severe crime

	75
	Less severe crime

	78.1
	Less severe crime

	79.8
	Less severe crime

	82.3
	Less severe crime

	83.1
	Less severe crime

	84.9
	Less severe crime

	85.6
	Less severe crime

	88
	Less severe crime

	92.3
	Less severe crime

	94.3
	Less severe crime

	95.3
	Less severe crime

	96.8
	Less severe crime

	97.4
	Less severe crime

	98.7
	Less severe crime

	99.9
	Less severe crime

	103
	severe crime

	104.3
	severe crime

	105.9
	severe crime

	106.6
	severe crime

	107.2
	severe crime

	108.3
	severe crime

	109.4
	severe crime

	112.1
	severe crime

	114.3
	severe crime

	115.1
	severe crime

	117.2
	severe crime

	119.7
	severe crime

	121.6
	severe crime

	123.4
	severe crime

	127.2
	severe crime

	132.4
	severe crime

	135.5
	severe crime

	137.8
	severe crime

	140.8
	severe crime

	145.4
	severe crime

	149.3
	severe crime

	154.3
	severe crime

	157.7
	severe crime

	161.8
	severe crime



Also, in this, the specific crime rate can be search for various categories using the LOOKUP function such as following. 
If it is required to determine number of males for certain crime rate then the following formula can be applied (Microsoft, 2022)
=LOOKUP(94.3, A2:A48, H2:H48)
[image: ]
Figure 4. Look up function 

[bookmark: _Toc100740676]Crime rate vs. other factors
The following graphs and charts showcase the crime rate based on the various factors.
The first factor is determination of crime rate in males which is shown below:
	Crime rate 
	Sum of Males

	45.5
	965

	52.3
	1045

	56.6
	962

	60.3
	968

	64.2
	989

	67.6
	972

	70.5
	984

	73.2
	977

	75
	968

	78.1
	1024

	79.8
	969

	82.3
	948

	83.1
	986

	84.9
	964

	85.6
	973

	88
	1029

	92.3
	984

	94.3
	934

	95.3
	964

	96.8
	950

	97.4
	986

	98.7
	996

	99.9
	953

	103
	974

	104.3
	972

	105.9
	1049

	106.6
	955

	107.2
	998

	108.3
	990

	109.4
	978

	112.1
	956

	114.3
	982

	115.1
	1038

	117.2
	1012

	119.7
	938

	121.6
	972

	123.4
	981

	127.2
	953

	132.4
	1018

	135.5
	985

	137.8
	985

	140.8
	964

	145.4
	969

	149.3
	1012

	154.3
	966

	157.7
	994

	161.8
	1071

	Grand Total
	46202





Figure 5. Crime rate vs. Male criminals

The following table represent the crime rate for the adult unemployment: 
	Crime rate
	Average of Mature Unemployment

	45.5
	22

	52.3
	40

	56.6
	34

	60.3
	53

	64.2
	25

	67.6
	25

	70.5
	21

	73.2
	35

	75
	37

	78.1
	27

	79.8
	33

	82.3
	50

	83.1
	27

	84.9
	29

	85.6
	26

	88
	24

	92.3
	33

	94.3
	34

	95.3
	43

	96.8
	41

	97.4
	43

	98.7
	27

	99.9
	35

	103
	28

	104.3
	31

	105.9
	40

	106.6
	28

	107.2
	20

	108.3
	35

	109.4
	34

	112.1
	47

	114.3
	38

	115.1
	42

	117.2
	37

	119.7
	36

	121.6
	24

	123.4
	31

	127.2
	32

	132.4
	28

	135.5
	58

	137.8
	20

	140.8
	38

	145.4
	35

	149.3
	36

	154.3
	35

	157.7
	39

	161.8
	41

	Grand Total
	33.9787234




Figure 6. Crime rate vs. mature employment


The below table represents the crime rate for the people who earns average of below the wage:
	Crime rate 
	Average of Below Wage

	45.5
	139

	52.3
	200

	56.6
	276

	60.3
	249

	64.2
	171

	67.6
	206

	70.5
	196

	73.2
	166

	75
	170

	78.1
	225

	79.8
	250

	82.3
	158

	83.1
	190

	84.9
	126

	85.6
	237

	88
	174

	92.3
	195

	94.3
	135

	95.3
	163

	96.8
	261

	97.4
	264

	98.7
	224

	99.9
	251

	103
	254

	104.3
	172

	105.9
	160

	106.6
	239

	107.2
	144

	108.3
	166

	109.4
	165

	112.1
	247

	114.3
	168

	115.1
	176

	117.2
	162

	119.7
	154

	121.6
	233

	123.4
	228

	127.2
	227

	132.4
	215

	135.5
	166

	137.8
	174

	140.8
	153

	145.4
	206

	149.3
	194

	154.3
	170

	157.7
	167

	161.8
	152

	Grand Total
	194




Figure 7. Crime rate vs. below wage criminals

The below graph represents the state size for different crime rates.
	Crime rates
	Sum of StateSize

	45.5
	6

	52.3
	6

	56.6
	22

	60.3
	19

	64.2
	40

	67.6
	28

	70.5
	14

	73.2
	10

	75
	4

	78.1
	7

	79.8
	18

	82.3
	113

	83.1
	22

	84.9
	25

	85.6
	46

	88
	7

	92.3
	34

	94.3
	51

	95.3
	97

	96.8
	33

	97.4
	30

	98.7
	40

	99.9
	36

	103
	24

	104.3
	47

	105.9
	3

	106.6
	39

	107.2
	9

	108.3
	18

	109.4
	31

	112.1
	33

	114.3
	4

	115.1
	7

	117.2
	29

	119.7
	168

	121.6
	23

	123.4
	96

	127.2
	43

	132.4
	10

	135.5
	78

	137.8
	18

	140.8
	9

	145.4
	50

	149.3
	13

	154.3
	101

	157.7
	157

	161.8
	3

	Grand Total
	1721

	
	




Figure 7. Crime rate vs. state size

The below table represent the crime rate based on the maximum of expenditure rate .
	Crime rate 
	Max of ExpenditureYear0

	45.5
	69

	52.3
	55

	56.6
	47

	60.3
	46

	64.2
	106

	67.6
	67

	70.5
	63

	73.2
	66

	75
	56

	78.1
	51

	79.8
	45

	82.3
	97

	83.1
	62

	84.9
	118

	85.6
	58

	88
	71

	92.3
	74

	94.3
	128

	95.3
	90

	96.8
	58

	97.4
	57

	98.7
	75

	99.9
	61

	103
	58

	104.3
	75

	105.9
	90

	106.6
	65

	107.2
	72

	108.3
	97

	109.4
	123

	112.1
	81

	114.3
	82

	115.1
	78

	117.2
	95

	119.7
	166

	121.6
	63

	123.4
	82

	127.2
	87

	132.4
	82

	135.5
	113

	137.8
	109

	140.8
	109

	145.4
	115

	149.3
	103

	154.3
	121

	157.7
	149

	161.8
	160

	Grand Total
	166





Figure 8. Crime rate vs. expenditure

The below table represents the crime rate based on the average of labour forces in southern part :
	Crime rate and whether it is part of southern area 
	Average of Labor Force

	45.5
	540

	0
	540

	52.3
	535

	0
	535

	56.6
	512

	1
	512

	60.3
	480

	1
	480

	64.2
	599

	0
	599

	67.6
	624

	0
	624

	70.5
	641

	0
	641

	73.2
	537

	0
	537

	75
	523

	0
	523

	78.1
	599

	0
	599

	79.8
	533

	1
	533

	82.3
	526

	0
	526

	83.1
	595

	0
	595

	84.9
	547

	0
	547

	85.6
	521

	1
	521

	88
	632

	0
	632

	92.3
	602

	0
	602

	94.3
	536

	0
	536

	95.3
	586

	0
	586

	96.8
	510

	1
	510

	97.4
	530

	1
	530

	98.7
	522

	1
	522

	99.9
	515

	1
	515

	103
	638

	1
	638




Figure 9. Crime rate vs. labour force


	Attribute 
	 
	 
	 
	 
	 
	 

	Region 
	 
	 
	 
	 
	 
	 

	0
	Northern (0)
	Southern (1)
	 
	 

	1
	 
	 
	 
	 
	 
	Total 

	 
	In figures 
	In % 
	In figures 
	In % 
	 
	 

	Youth 
	4134.00
	63.47
	2379.00
	36.53
	 
	6513

	Education 
	396.40
	68.06
	186.00
	31.94
	 
	582.4

	Expenditure Year 
	2879.00
	72.07
	1116.00
	27.93
	 
	3995

	Labour Force 
	17847.00
	67.66
	8529.00
	32.34
	 
	26376

	Males 
	30678.00
	66.40
	15524.00
	33.60
	 
	46202

	More Males 
	38.00
	80.85
	9.00
	19.15
	 
	47

	State Size 
	1177.00
	68.39
	544.00
	31.61
	 
	1721

	Youth Unemployment 
	3028.00
	67.48
	1459.00
	32.52
	 
	4487

	Mature Unemployment 
	1040.00
	65.12
	557.00
	34.88
	 
	1597

	High Youth Unemployment 
	31.00
	65.96
	16.00
	34.04
	 
	47

	Wages 
	17641.00
	71.44
	7052.00
	28.56
	 
	24693

	Below Wage
	5366.00
	58.85
	3752.00
	41.15
	 
	9118






[bookmark: _Toc100740677]Part 2
[bookmark: _Toc100740678]Analysation
[bookmark: _Toc100740679]Number of students who like vanilla ice cream
Using the K clustering function in SPSS helps in computing the centroids in the data and repeat the process until the centroid is found and the below image show the example in the SPSS (Statistics Solutions, 2022).
[image: K-Means Cluster Analysis | Columbia Public Health]
Figure 10 k cluster in spss
[bookmark: _Toc100740680]SPSS analysis

Here 1 represents Vanilla, 2 represents chocolate and 3 represents strawberry in ice cream flavours

	Initial Cluster Centers

	
	Cluster

	
	1
	2

	Ice-cream
	3
	1








	Final Cluster Centers

	
	Cluster

	
	1
	2

	Ice-cream
	3
	1




	ANOVA

	
	Cluster
	Error
	F
	Sig.

	
	Mean Square
	df
	Mean Square
	df
	
	

	Ice-cream
	120.193
	1
	.131
	198
	916.660
	.000

	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.




	Number of Cases in each Cluster

	Cluster
	1
	105.000

	
	2
	95.000

	Valid
	200.000

	Missing
	.000




	Ice-cream

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	1
	95
	47.5
	47.5
	47.5

	
	2
	47
	23.5
	23.5
	71.0

	
	3
	58
	29.0
	29.0
	100.0

	
	Total
	200
	100.0
	100.0
	



[image: ]
Figure 11 ice cream clusters


Thus, from this result, it can be stated that total if 95 students like vanilla flavour ice cream out of 200. 
[bookmark: _Toc100740681]Students gender
The following table and charts represent the student’s gender in which the 1 represent that they are female and 0 represent that they are male.

	Gender

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	0
	91
	45.5
	45.5
	45.5

	
	1
	109
	54.5
	54.5
	100.0

	
	Total
	200
	100.0
	100.0
	



[image: ]
Figure 12 frequency vs. gender


Thus, out of 200 students, 109 are female students and 91 are male students.
[bookmark: _Toc100740682]Mean and median
In order to get result of this, the following can be used.
Firstly, removing the students who like vanilla ice cream which is represented by 1 with the help of between operator as shown below:
[image: ]


[image: ]

Result


	Statistics

	Ice-cream

	N
	Valid
	105

	
	Missing
	0

	Mean
	1.82

	Median
	2.00



[bookmark: _Toc100740683]Data and text mining techniques for business
The following points represent the data mining techniques for the business with real world example:

Marketing - Modern data mining applications include analysing ever-expanding databases and creating more precise target markets. It's possible to forecast future behaviour based on details like a customer's age, gender, and taste preferences. Individual reward programmes can be developed for each customer because of this feature. Information obtained from consumers is a valuable resource for data mining, which may be used for determining who is most likely to get unsubscribe and how to best target them in a letter, for example.

Retail - To identify where products should be placed in aisles and shelves, grocery stores, for example, employ cooperative purchasing behaviours. The user may find out which offers at checkout are most likely to result in a sale using consumer data mining.

Banking - Data mining tools are reportedly being used by banks to detect financial market threats. Smart anti-fraud systems and customer credit ratings also employ this data to analyse transactional information, such as purchasing habits, credit card transactions, and other financial data (Iberdrola, 2022).

Medicine - A more accurate diagnosis can be made with the use of data mining. A patient's physical examinations, medical records, and treatment histories help clinicians make more educated therapy recommendations to the patients they serve. Health care resources can be better managed by identifying and predicting illnesses for the specific populations, as well as determining the time a patient will need to spend in an acute care facility, nowadays. 

Television and radio - Networks can monitor their online TV and radio audiences in real time with the use of data mining technology. Real-time data from viewers' broadcasts, channel views, and programmes is collected by these systems and analysed. Radio and television networks can obtain a better knowledge of their customers by using data mining to deliver personalised suggestions based on interests and actions in the real time (ProWebScrape44, 2022).

The following techniques represent the text mining techniques for business with real world example:

Information extraction - The primary objective of this method is to extract useful information from massive amounts of unstructured data. The first step in making sense of unstructured data is to look for important terms and correlations. 

Information retrieval - Data mining is a term used to describe the gathering process of data and identifying patterns from a large corpus of text. To follow a user's actions and find important facts or data, numerous techniques are employed in the information retrieval. 

Natural language processing - In computer science, natural language processing (NLP) is a subdiscipline that focuses on automating the processing as well as analysis of data using natural language. As a subset of artificial intelligence, syntax analysis is a field of computer science that's made it possible for machines to understand text. 

Clustering - A number of clustering algorithms are used to categorise the text data in question without the need for any sort of supervision. As far as we know, no one is paying careful attention to this specific proposal (Tyagi, 2021).

Categorization - To classify a collection of documents, the categorization approach first assigns each document to one or more separate text documents. Classifying new texts is done using supervised learning approaches like input-output examples. 

Visualization - When it comes to enhancing comprehension and gaining access to critical information, data visualisation methods can be extremely valuable. Using text flags and colours to signify the density of the documents as well as the type of document they belong to is a common practise in spreadsheets.

Text summaries – It can be used to determine whether the lengthy document is worth reading for extra information if it doesn't match the user's demands in the first place. As long as the document's core information and significance are kept, the document's length and complexity can be decreased by summarising it. Document groupings are expected to replace text summarization at some point, which is likely in the near future (ExpertAI, 2022).
[bookmark: _Toc100740684]SPSS and Excel
The following table represent the advantages and disadvantage of using SPSS and Excel based on the various factors:

	SPSS
	Excel 
	SPSS
	Excel

	Advantages
	Advantages
	Disadvantages
	Disadvantages

	It has speed ad very good performance 
	It can be used to maintain and analyse large data volume
	The graphics are not of good quality 
	It is growing fast to do more complex operations but to improve

	This is the scientific tool for analysation of the data 
	It is the tool used for data entry and manipulation
	Information related to the effect size as well as confidence intervals doesn’t have many techniques 
	It cannot process data in batches

	This performs data manipulation based on the rules by IBM
	This performs data manipulation based on the rules by Microsoft’s
	Documentation for certain algorithms is not available 
	Lack of control and security 

	It can be used for high level computer analysation  
	It helps in reducing the data reduction 
	It is very expensive to use 
	Hard to consolidate

	It helps in giving detailed insights
	It states information from the data in different formats
	
	Not suitable for agile process in business 

	It can process data in batches
	
	
	Issues with testing and troubleshooting 

	Example: Batch processing:[image: ]
	Example: Pivot tables 
[image: ]
	Examples: lack of documentation 
[image: ]
	Example: Lack of complex function 

[image: ]
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