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[bookmark: _Toc103281409]Introduction
The report has provided with data set of crime rate. The crime rate was reported per million population, taking into consideration the following categories: gender, youth, region, education, labor force, wages, unemployment. The report will provide the utilization of pivot table function of Excel in pre-processing, analyzing and visualizing the data, also, will provide graphs and charts to demonstrate findings. 
[bookmark: _Toc103281410]Part 1
[bookmark: _Toc103281411]Process the Crime data
The crime data provided in brief has at least 47 rows and about 14 columns regarding the particulars of the respondents. 
[bookmark: _Toc103281412]Pivot tables

Pivot tables is one of the powerful excel tool that is used to analyze large data. Pivot is simple tool to use since all the pivot tables are created in a new worksheet with selectable buttons. This table allows an efficient analysis of data. Pivot table are used to summarize, analyze, explore data easily since it offers an interactive way to express ideas. It allows users to answer unanticipated questions about the data (Alexander & Jelen, 2013).
Pivot table 
	Row Labels
	Sum 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
	9118


 
Table 1. Pivot table crime rate versus people earning below wages
Source: Created by student
The pivot table above shows the relationship between the crime rate and persons earning. The figure below demonstrates the understanding of the table above.

Figure 1. Crime rate versus wages 
Source: Created by student
The table above shows that crime rate is influenced by wages. The people with fewer wages were found to be involved in crime in comparation to people who earned higher incomes. From the table above, the average crime rate demonstrate a higher crime rate in the region.  
The process of crime rate data in relation to other factor in pivot table is displayed below:
	
	
	
	
	
	

	Row Labels
	Sum of Youth
	Sum of Education
	Sum of YouthUnemployment
	Sum of Males
	Sum of HighYouthUnemploy

	45.5
	135
	12.4
	80
	965
	1

	52.3
	140
	10.9
	135
	1045
	1

	56.6
	157
	11.2
	97
	962
	0

	60.3
	139
	11.9
	135
	968
	0

	64.2
	126
	12.2
	78
	989
	1

	67.6
	128
	13.5
	77
	972
	1

	70.5
	130
	14.1
	70
	984
	1

	73.2
	143
	12.9
	114
	977
	1

	75
	141
	12.9
	107
	968
	0

	78.1
	133
	11.4
	99
	1024
	1

	79.8
	142
	12.9
	94
	969
	0

	82.3
	123
	12.5
	124
	948
	0

	83.1
	135
	13.6
	77
	986
	0

	84.9
	121
	13.2
	84
	964
	0

	85.6
	166
	11.4
	72
	973
	0

	88
	140
	12.9
	100
	1029
	1

	92.3
	126
	12.7
	102
	984
	1

	94.3
	130
	13.3
	78
	934
	0

	95.3
	125
	12
	105
	964
	0

	96.8
	151
	10
	108
	950
	0

	97.4
	152
	10.8
	92
	986
	0

	98.7
	162
	12.1
	73
	996
	0

	99.9
	149
	10.7
	86
	953
	0

	103
	177
	11
	76
	974
	0

	104.3
	134
	12.5
	83
	972
	0

	105.9
	130
	13.4
	113
	1049
	0

	106.6
	157
	11.1
	81
	955
	0

	107.2
	148
	13.7
	84
	998
	1

	108.3
	126
	13.8
	102
	990
	0

	109.4
	135
	11.4
	89
	978
	0

	112.1
	142
	10.9
	116
	956
	0

	114.3
	127
	12.8
	97
	982
	0

	115.1
	131
	13.7
	142
	1038
	1

	117.2
	136
	12.9
	111
	1012
	1

	119.7
	119
	11.9
	92
	938
	0

	121.6
	147
	13.9
	76
	972
	1

	123.4
	145
	11.7
	88
	981
	0

	127.2
	132
	10.4
	83
	953
	0

	132.4
	152
	12
	103
	1018
	1

	135.5
	125
	12.5
	130
	985
	0

	137.8
	141
	14.2
	91
	985
	1

	140.8
	150
	12
	87
	964
	0

	145.4
	131
	12.2
	79
	969
	0

	149.3
	143
	12.3
	96
	1012
	0

	154.3
	124
	12.3
	77
	966
	0

	157.7
	136
	15.1
	102
	994
	0

	161.8
	131
	13.2
	102
	1071
	0

	Grand Total
	6513
	582.4
	4487
	46202
	15


 
Pivot Table 2. Crime data versus education, youth, males and unemployment. 
As it is displayed in the above data, crime rate was found to be directly affected by education, youth unemployment and male gender.
Pivot tables are effective in querying voluminous amount of data by subtotaling and aggregating numeric data by simplifying data queries.  By default it creates categories and subcategories that suit the grouping of data. 

[bookmark: _Toc103281413]The analysis of relationship between crime rate data and other factors

To evaluate the relationship between crime rate and factors provided in the study, a correlation analysis was conducted and the results were presented in a chart and visualized from the corresponding correlation matrix. 

Figure 2. Crime rate chart of correlations with other factors 
Source: Created by student
Correlation is measured using the R which ranges from +1 to -1; +1 represents strong positive correlation, while –1 represent a strong but negative correlation. 0 implies no correction. From the data displayed in the above figure 2, ExpenditureYear0,labour force, males, more males, state size, mature unemployment and wages had strong positive correlation with crime rate, while high youth unemployment and Below wage factors had strong negative correlation with crime rate. Other factor had negligible correlation with crime data. 
The data suggests that ExpenditureYear0, labor force, males, more males, state size, mature unemployment and wages affects the crime rate. An increase in these factors would increase crime rate respectively. 
Crime data denotes organized and quantitative results about crime, according to crime news. This, therefore, means that crime can be measured via several techniques. For instance, a public survey is regularly performed when investigating crimes, that have not been reported to the respective authorities. Authorities rely on the public survey since they are straightforward in judging tendencies. On the other hand, the public inquiry frequently ignores the wrongdoings against the descendants and does not consider that the criminals have passed on the criminal justice system above. When crime is related to education, employment, gender, and income rates among others, the rate is slightly higher.
As per the crime data set, there are millions of different crimes reported to the authorities each day across the world. Law enforcement reports and victim studies are two common types of crime data collection. In victim study, the law enforcers depend on discrete and honest recollection, while law enforcement reports indicate reported, recorded, and not successively canceled crimes. It is therefore clear that the crime rate is higher in relation to income, employment and education. Crime rates rise when the population is not involved and dedicated to education and its significance.
People around the world believe that education is the most important aspect of preventing criminal behavior. It is about educational institutions where students learn about moral behaviors and how to interact with society. It also teaches them to work hard to get legal income, such as employment or the management of businesses. Many people agree that through education you get attitudes of compliance with the rules and regulations provided by the authorities (Skrede, et al., 2021). Also, education prevents the crime rate by keeping the young inexperienced minds busy while equipping them with skills they could later use to earn a decent living.
The crime rate is higher than the employment rate, as per the crime data set. When there is huge population of unemployed people then expect numerous crimes. Great cities in the world are currently facing this challenge. The unemployed people are looking for alternative ways of earning a living; unfortunately, crime is what comes first in their thoughts. This is the reason why we hear of numerous crimes committed daily on our news channels whenever we listen to them. This situation will get worse in the future, as many people who complete their studies, end up being left without jobs and the only alternative they tend to take is to involve them in criminal activities (Mancino, 2021).
The same goes for the income rate, as the crime dataset describes how high the rate is compared to rate of income. Different governments depend on this for their success, so the higher is the crime rate, the greater is the risks that the governing body will fail. People and companies do not want to invest in a violent environment, as they will face various challenges such as insecurity for their workers. This will not only affect the ruling body but also the citizens at large since the atmosphere will not be suitable for them to work. As a result crime rate will continue to rise not unless the ruling party raises its income as much as it can to lower the crime rate (Galloway & Torbjorn, 2009).

[bookmark: _Toc103281414]The effectiveness use of essential functions of Excel in pre-processing, analyzing and visualizing the data

By filtering, sorting, grouping and classifying data, MS Excel enables to focus on the necessary information.
· Microsoft excels offers the best tools to analyze the huge volumes of data. Pivot tables and charts allow to quantify and evaluate the data by categorizing useful groups.
· Excel has several data visualization tools that can be used to represent data visually. The data computed through MS excel can be visualized using embedded charts such as pie charts, bar graphs and line charts. The decision to select a provided chart depends on the characteristics of the data and how to visualize it in the suitable format. Excel offer varied options to visualize data extends from Gantt chart, heat maps, bullet graphs to scatter plots. 
· It is super easy to visualize data in excel. Unlike open source programing languages, the user has to simply click on the desired visualization option. No pre written codes or applications are required to present the data. 
· The golden rule in creating visualization in excel is based on the selection of suitable visualization tool.  The researcher has to ensure that the irrelevant or inaccurate data are removed from the study to pave room for more solid correspondences. The images produced by Microsoft excel should be used to create a suitable story for data analysis based on the information provided by the data. 
· MS Excel can be used to pre-process, analyze and visualize data swiftly. No other data analysis application can be compared to excel when it comes to analyzing data and visualizing them much simpler with no effort. 
· The most important factor about excel has a data analysis is that it allows experts to cut and copy results into other usable formats including word, pdfs and other materials to interpret the data. 
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[bookmark: _Toc103281416]Ice scream data
[bookmark: _Toc103281417]How many students like vanilla flavor?
	
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
	


Table 3. Favorite Ice cream 
Source: Created by student

[image: ]
Figure 3. Favorite Ice cream 
Source: Created by student

As displayed in above the Table 3, out of 200 respondents only 95 students like Vanilla ice cream. 47 students preferred chocolate flavor, while 58 students preferred strawberry flavored ice scream. This result implies that vanilla ice cream is the most liked ice by the students having percentage of 47.5%. Chocolate and strawberry flavors have 23.5% and 29.0%. 

[bookmark: _Toc103281418]How many students are Male and Female?

	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
	


Table 4. Gender table 
Source: Created by student


[image: ]
Figure 4. Gender Pie chart
Source: Created by student

From the above Table 4, out of 200 students only 91 students were male and 109 students were female. This implies that 45.5% of the students were male and 54.5% were females. Thus, there were 18 more females than males. 

[bookmark: _Toc103281419]The Mean and Median of participants who likes chocolate and strawberry flavor?

	Statistics

	Gender

	N
	Valid
	200

	
	Missing
	0

	Mean
	55

	Median
	1.00

	Mode
	1


Table 5. Mean and Median of participants
Source: Created by student

For strawberry flavor the median is 58 while the mean is 55. For chocolate flavor median is 47, while the mean is 48. The result implies that the students who choose strawberry ice scream performed better than the students who choose chocolate flavor ice cream. The mean performance of the strawberry was 55 for the video game, while those for chocolate were 48. 

[bookmark: _Toc103281420]K- Means clustering

	Initial Cluster Centers

	
	Cluster

	
	1
	2

	Video
	29
	74

	puzzle
	26
	66

	Gender
	1
	0


Table 6. Initial Cluster Centers
Source: Created by student

The Table 6 above classifies data into suitable groups. It is based on the ice scream consumed by the students. The cluster analysis indicates that the students who chosen strawberry ice scream while those who chosen chocolate flavored ice scream underperformed. In the video game, they had 29 points compared with 74 points for those who chosen chocolate flavored ice scream. 
	
Iteration History


	Iteration
	Change in Cluster Centers

	
	1
	2

	1
	21.990
	18.383

	2
	.739
	.631

	3
	1.084
	.969

	4
	.215
	.219

	5
	.285
	.262

	6
	.000
	.000

	
a. Convergence achieved due to no or small change in cluster centers. The maximum absolute coordinate change for any center is .000. The current iteration is 6. The minimum distance between initial centers is 60.216.


Table 7. Iteration History

The iteration history table shows that a total of six iterations were performed and the minimum distance between initial centers is 60.22.


	Final Cluster Centers

	
	Cluster

	
	1
	2

	Video
	45
	58

	puzzle
	44
	60

	Gender
	1
	1


Table 8. Final Cluster Centers Source: Crated by student

	
Number of Cases in each Cluster

	Cluster
	1
	95.000

	
	2
	105.000

	Valid
	200.000

	Missing
	.000



Table 9. Number of Cases in each Cluster
Source: Created by student

Table 8 and 9 show the final cluster analysis results and the number of cases in each cluster respectively. Cluster 1 has 95.00 cases while cluster 2 has 105.00 cases. 
The above data analysis is an example of K-means clustering used through SPSS software.    

[bookmark: _Toc103281421]Data and text mining methods used in business
Data mining is the process of extracting valid, useful, previously unknown and comprehensible information from data used it to make decision. The technical base of data mining is provided by machine learning. The machine learning is used for extracting information from the raw data in database. Also, data mining is the art of discovering useful and variety patterns from data, using different methods and techniques, that help with finding (Witten, et al., 2011).
In the report will use a real examples how data mining and text mining methods is used in businesses. In addition, text mining is the process of extracting a pattern of a huge amount of large textual unstructured data. 
In the business data mining is a course of revolving raw materials into useful data as used by industries. The business can comprehend customer’s desires and improve their marketing strategies by the use of software tools like Excel, SPSS, Weka in search of patterns in large lots of data, thus, decreasing costs and increasing sales (Azevedo & Santos, 2015). The implementation of decision trees method by organizations help them to make decisions in an easy and logical manner about cross-selling opportunities. 
Another example is that in the real world, the grocery uses data mining techniques, such as Artificial Neural Network (Artificial Intelligence). For instance, many superstores offer free loyalty cards to customers, they offer the possibility of reducing expenses. Thus, the card sorts data about the buyer, the time they purchase stuff, and the price they purchased. The methods of data mining are recycled in machine learning models structures which in turn command applications like know-how and website recommendation programs (Vercellis, 2009).
Text mining is comparatively a new area of computer science where its use is growing as the formless data existing exponentially increases in both significance and measure. The huge formless data is made reachable and useful by text mining. This produces value and delivers ROI (Return on investment) from formless data as seen with applications of text mining for risk management software. The same applies to Cybercrime applications. The text mining is the useful data and knowledge concealed in text content via techniques like entity extraction, categorization, and sentiment analysis among others. This is of great significance in the world of business as it divulges understandings, tendencies, and arrangements in huge formless data (Han, et al., 2006).
A common example of a text mining technique used in the real world is risk management. The inadequacy in risk management regularly leads to failure even if the company is successful. businesses that have approved risk management software have increased the ability to mitigate the hazard in the text extraction technique they use. As a result, this software enhances the comprehensive organization of numerous bases and delivers the aptitude to put information together as one for easy accessibility at the right time (Saura & Bennett, 2019).
Cybercrime prevention is another common technique used in the real world as an example. The message activated over the internet and their unspecified nature leads to the rising high rate of internet-based crimes. Text mining intelligence and anti-crime applications were invented to reduce internet crime for all organizations.
The customer care service is also a vital method. The text mining similarly to ordinary linguistic dispensation is a current request for customer care. Text analytics software is regularly assumed to advance customer care knowledge in the real world via several precious data like anxiety vouchers, customer call records, and appraisals to progress the superiority and efficiency.

[bookmark: _Toc103281422]Advantages and disadvantages of using SPSS and Excel
	SPSS
	Excel

	Advantages
	Advantages

	Derives through a vulnerable basis variety below the name PSPP
	Permits an operator to pile data in a tabular arrangement and interrelate it with their documents in an immeasurable means

	It is characterized by a very fine feature with a type of source that does not expire
	Data can be integrated into workflows since it permits numerous techniques of importing and exporting it

	The graphics are delivered with more analytical features
	Offers the elasticity to use an exterior database to do exploration, and make intelligence among others


	The easy way to import files from another software
	Best software to enter and store data

	Make all calculations for you
	Can make easy calculation with simple and complex formulas and performing all mathematical and logical functions

	Can easily display data tables
	Offer easy access to check the data

	Good for cluster analysis
	Allow to create graphs, charts to visual represent data and information

	
	A user can create a password to protect the file

	Disadvantages
	Disadvantages

	Is quite expensive hence learners cannot be able to purchase it
	Cannot help users to making quick decisions

	Users must undergo complete training for effective usage of its features
	It is very hard to combine

	Its graphics are always comprehensive
	It experiences inadequacy in control and security (viruses in macros)

	Limited data visualization capabilities
	It is prone to humane error. 

	Requires annual license
	Difficult to analyze the spreadsheet 

	The need to know how to select appropriate option to analyze the data
	Hard to use for users might not get training program

	
	Time consuming when entering the data manually

	
	Difficulties to visualizing data




[bookmark: _Toc103281423]Conclusion
It can be concluded that from the crime data set the crime rate is topping the chart. There are millions of crimes committed each day across the world. It can also be concluded that common data mining and text mining techniques have been adopted by numerous corporations in the real business for the effectiveness of their duties and customer satisfaction. Finally, after critically analysis of advantages and disadvantages of SPSS and Excel it is recommended to use SPSS since its advantages outweigh its limitations and are far much better when compared to Excel. 
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Correlation analysis of Crime rate and other factors 
CrimeRate	Youth	Region 	Education	ExpenditureYear0	LabourForce	Males	MoreMales	StateSize	YouthUnemployment	MatureUnemployment	HighYouthUnemploy	Wage	BelowWage	-5.5002169043157433E-2	-5.346545071710905E-2	0.15700466129255411	0.64621060455441937	0.16930856712298517	0.15711285440025421	0.14154606295429814	0.30794545047506294	-5.0613195006290121E-2	0.17183509261853633	-0.28603252279142238	0.42485301276070836	-0.16731772546827628	
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