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[bookmark: _Toc103378036]INTRODUCION
The report below is a description and analysis of some of the most important aspects of smart business. One of the most approached topics in part 1 is the analysis of the data from the analysis projects, namely their preprocessing in Excel, their analysis and visualization. Afterwards, there will be a practical demonstration of the use of some functions in Excel, and how to use the most important Excel tools to find out the crime and to prove the rate obtained. The second part contains theoretical and practical information based on data on a number of students and their favorite ice cream, as well as other details about it. The answers obtained will be represented by diverse types of SPSS charts. Later we will discuss some secondary information about K-mean cluster, data mining and the methods of introduction and text mining and basic techniques. Also, there is a table that includes the advantages and disadvantages of using Excel and SPSS, as well as concluding opinions on their use.
[bookmark: _Toc103378037]MAIN BODY
[bookmark: _Toc103378038]PART1
[bookmark: _Toc103378039]Pre-processing data using Excel
Every analysis project needs preprocessing and data cleaning, and for these processes to be efficient, the right tools need to be used. This need dominates a lot in the field of industry, because the true potential of these analysis projects becomes visible only after the proper care and cleaning of the data takes place (Sherman, 2015). Excel includes several functions that might assist you with statistics. There are also numerous methods for importing and exporting data. The data can also be included into the workflow. Excel's primary job is to produce and modify data records based on the demands of the users. Excel also allows you to use an external database to analyze, create reports, and so on. It is considered to be the most efficient tool in satisfying and performing these functions. To highlight the raw data of a project and to make it easy to understand, analysts can use the preprocessing technique. It is proven that data preprocessing is the most effective technique for resolving errors that occur very often among real world data. To preprocess the data, we need to use the following techniques:
· We get the data set
· We import libraries
· We are importing the data set
· We encode categorical data
· We identify the missing data
· We divide the data set into a training and test set
· We scale the features (Lee & Peters, 2015).
[bookmark: _Toc103378040]Analyzing and visualizing data
For analyzing and visualizing data in a project, Excel is the most used solution that offers good results. This is since its current versions allow the analysis of a larger amount of data with more sophisticated views and logics for business. The data analysis process involves cleaning and modeling the data to support decision making and to identify new useful information. The dominant phases in the data analysis process are specification of data requirements, data gathering and processing, cleaning of data, communication of data analysis. By using Excel commands correctly, we cannot ease the steps of data analysis, at the same time, we can avoid many calculations that do not consume time not being so important. Excel data analysis reports can be presented in different ways. But if they could be viewed by the public through various diagrams that highlight the main points, the public would understand more quickly the message you want to convey, respectively, and your presentation would get a good image. Depending on the goal we want to achieve, we can use different data visualization techniques, such as histograms, pie charts, bar graphs, and more.  For visualization in Excel, we can follow a few steps:
· Access the Excel Spreadsheet and add or select the data to be visualized.
· Select the chart from the list of available charts by clicking on the Insert tab or create a chart by simply choosing a cell in the Excel data and using the F11 function key.
· The data from the excel sheet is used to create a chart.
· By selecting the design tab, you may design and decorate your chart with various designs and colors.
· By clicking on the chart in Excel 2010, you may see the design tab (GeeksforGeeks, 2021).
[bookmark: _Toc103378041]Practical demonstration
In the screenshots below it is represented using of some Excel functions
[image: Graphical user interface, application, table, Excel

Description automatically generated]
[image: Graphical user interface, application, table, Excel

Description automatically generated]
[image: Graphical user interface, application, table, Excel

Description automatically generated]

The charts below are a demonstration of the calculations in order to find out the total number of crime rates per million.




Using the PivotTable, we identified that the total number of reported crimes is 4832. As a result, we estimated the total population to be 1,000,000. Dividing these between them we obtained 0.004832 which we then multiplied by 100,000. Respectively, the result obtained for the total crime rate is 483.2.
[bookmark: _Toc103378042]PART 2
[bookmark: _Toc103378043]1 How many students like vanilla flavour?

	Favourite flavour

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Vanila
	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
	


Considering that students love 3 types of ice cream, vanilla, chocolate and strawberry, the table above shows that 95 of the students love vanilla ice cream, and the rest of 200 consume the other 2 types.

[bookmark: _Toc103378044]2.How many students are Male and Female?

	Statistics

	     Gender of students  

	N
	Valid
	200

	
	Missing
	0




	Gender of students

	
	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
	


                               [image: Chart, pie chart
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Analyzing the tables below, we notice that the total number of students is 200. By gender, we can identify that 91 of them are male and 109 are female.

[bookmark: _Toc103378045]3 What are the Mean and Median of participants who likes chocolate and strawberry flavor?

	
Statistics

	Favourite flavour  

	N
	Valid
	200

	
	Missing
	0

	Mean
	1.82

	Median
	2.00

	Minimum
	1

	Maximum
	3










	Favourite flavour

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Vanila
	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
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In the histograms and charts above, we can identify the participants who love chocolate ice cream (47) and strawberry (58) among the 200 students. Later we notice that the highest percentage prefer vanilla ice cream flavor - 47.5%, after which 29.0% prefer strawberry flavor and 23.5% consume chocolate flavor.
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[bookmark: _Toc103378046]a) K-means clustering
K-means grouping is used to solve complex problems and is considered one of the most effective unsupervised machine learning algorithms. K-means clustering attempts to organize similar types of items into clusters. It looks for similarities throughout things and arranges them into clusters. K-means clustering assigns every data point to the nearest centroid, which are K separate randomly initiated points in the data. The centroid is shifted to the average of all the points assigned to it once each point has been assigned. The process is then repeated, with each point being assigned to its nearest centroid and centroids being shifted to the average of the points assigned to them. When no point's assigned centroid changes, the method is complete (Maheshwari, 2015). The K-means clustering technique works in 3 stages:
· Choosing K values
· Centering start
· Determining the average for the group (Learn by Marketing, 2022).




	Initial Cluster Centers

	
	Cluster

	
	1
	2

	female
	1
	0

	ice_cream
	2
	1

	video
	29
	74

	puzzle
	26
	66


	Final Cluster Centers

	
	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

	


In addition to these clusters, the data set on the number of students in a school and other details about them were taken into account. We used as variables, the type of students, the type of ice cream, video, and puzzle. We can see that in the final cluster the centroid 2 was changed for gender and ice cream. From 0 to 1 and from 1 to 2. In addition, in the final clusters, centroids 1 for video and puzzle increased, from 29 to 45 and from 26 to 44. And centroid 2 for video and puzzle decreased from 74 to 58 and from 66 to 60.

[bookmark: _Toc103378047]b) Data mining 
Data mining is the process of looking for patterns in large data sets. As a result of this procedure, we can draw helpful inferences about the data. This also provides fresh data regarding the data that we already have. Data mining is a method of obtaining valuable facts or knowledge from a large volume of data. Using various data mining technologies, the barrier among data and intake has been decreased. Knowledge discovery from data is another name for this process. There are numerous Data Mining methods available, but the most crucial step is to choose the right one for the job or issue statement. These techniques aid in forecasting the future and making informed judgments. These also aid in the analysis of market trends and the growth of a total profits.
Some methods include:
· Classification
· Clustering Analysis
· Association
· Prediction
· Decision Trees
· Sequential Patterns or Pattern Tracking (Maheshwari, 2015).
Mining text is also a process of collecting qualitative information from a particular text. It is a multidisciplinary field, which through its tools deals with machine learning, data extraction and other aspects of computational linguistics and statistics. There have been various ways established in the past to handle the problem of text mining, which is nothing more than retrieving relevant information based on the user's requirements. In terms of information retrieval, there are basically four approaches:
· Term Based Method (TBM)
· Phrase Based Method (PBM)
· Concept Based Method (CBM)
· Pattern Taxonomy Method (PTM)
Polysemy and synonymy plague term-based approaches, whereas phrase-based approaches perform better since phrases carry more semantics and are less confusing. From statistical analysis, two terms can have the same frequency. This problem can be overcome using a concept-based approach by identifying terms that contribute greater meaning. Pattern taxonomy is created in a pattern-based method to handle low-frequency and misunderstanding problems (Gaikwad & Chaugule, 2014).


[bookmark: _Toc103378048]c)Differences between SPSS and Excel

	SPSS
	EXCEL
	SPSS
	EXCEL

	Advantages
	Advantages
	Disadvantages
	Disadvantages

	SPSS is a powerful statistical program.
	Simple to use
	Purchasing SPSS for students can be costly.
	Data must be numerical, and labels cannot be appended to the data's codes.

	Several complicated statistical tests are included as standard.
	It permits enormous amounts of data to be organized.
	Additional training is usually required to fully utilize all the available capabilities.
	The number of statistical tools available is minimal, but they can assist with basic statistical analysis.

	The results are simple to interpret.
	It enables the creation of professional-looking 3-D graphic effects.
	The graphing features are not as straightforward as those in Microsoft Excel.
	Many analytical tools need that data be organized in separate rows or columns, rather than as a jumbled collection of entries.

	Displays data tables fast and easily.
	Formulas can be automatically defined.
	Only probabilistic concepts, reasoning, discrete structures, and databases are used in SPSS.
	Excel is incapable of handling multivariate processes such as stepwise regression and factor analysis.

	Expansion potential.
	Data can be sorted and filtered.
	Limited data visualization capabilities
	A small number of tests are provided.



SPSS is statistical analysis software, whereas Excel is spreadsheet software. Although Excel can perform some statistical analysis, SPSS is more powerful. SPSS provides built-in data manipulation features such as recoding and variable transformation, but Excel requires a lot of work if you want to do that job (Lee & Peters, 2015). This table demonstrates that SPSS is superior to Excel when it comes to data analysis because it was designed primarily for statistics. With menus, spreadsheets, and built-in statistical functions, SPSS and Microsoft Excel share a similar look and feel. When compared to Microsoft Excel, however, SPSS provides the following advantages:
· Pull-down menus make basic operations like descriptive statistics easier and faster to access.
· There are a variety of charts and graphs to choose from.
· Statistical tests are more easily accessible.
[bookmark: _Toc103378049]Conclusion
Drawing conclusions from this report, we can say that they can use the most important software as well as their basic tools in data analysis, it is the most important decision in this regard. Excel tools such as VLOOKUP, PIVOT TABLE, give us the opportunity to do some analysis in a much easier and convenient way for a professional analyst. I would also like to mention the representation of the results in different forms such as: charts, diagrams, tables, which gives the listener visual clarity when absorbing information, and gives the presenter a good and explicit image as a speaker. I can say the same conclusions about SPSS, which, like its tools, structures the work of the analyst, giving him the highest quality in the data analysis process. We can conclude this from the table with advantageous and disadvantageous arguments for EXCEL and SPSS, which does not clearly explain the functions of each.
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Total crime rate in Southern 1202.8
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Microsoft_Excel_Worksheet.xlsx
Crime_data 

		CrimeRate		Youth		Region 		Education		ExpenditureYear0		LabourForce		Males		MoreMales		StateSize		YouthUnemployment		MatureUnemployment		HighYouthUnemploy		Wage		BelowWage		Sum of CrimeRate		Sum of Males

		45.5		135		0		12.4		69		540		965		0		6		80		22		1		564		139		4832		46202

		52.3		140		0		10.9		55		535		1045		1		6		135		40		1		453		200

		56.6		157		1		11.2		47		512		962		0		22		97		34		0		288		276

		60.3		139		1		11.9		46		480		968		0		19		135		53		0		457		249

		64.2		126		0		12.2		106		599		989		0		40		78		25		1		593		171

		67.6		128		0		13.5		67		624		972		0		28		77		25		1		507		206

		70.5		130		0		14.1		63		641		984		0		14		70		21		1		486		196

		73.2		143		0		12.9		66		537		977		0		10		114		35		1		487		166						977

		75		141		0		12.9		56		523		968		0		4		107		37		0		489		170

		78.1		133		0		11.4		51		599		1024		1		7		99		27		1		425		225						0

		79.8		142		1		12.9		45		533		969		0		18		94		33		0		318		250

		82.3		123		0		12.5		97		526		948		0		113		124		50		0		572		158

		83.1		135		0		13.6		62		595		986		0		22		77		27		0		529		190

		84.9		121		0		13.2		118		547		964		0		25		84		29		0		689		126

		85.6		166		1		11.4		58		521		973		0		46		72		26		0		396		237

		88		140		0		12.9		71		632		1029		1		7		100		24		1		526		174

		92.3		126		0		12.7		74		602		984		0		34		102		33		1		557		195

		94.3		130		0		13.3		128		536		934		0		51		78		34		0		627		135

		95.3		125		0		12		90		586		964		0		97		105		43		0		617		163

		96.8		151		1		10		58		510		950		0		33		108		41		0		394		261

		97.4		152		1		10.8		57		530		986		0		30		92		43		0		405		264

		98.7		162		1		12.1		75		522		996		0		40		73		27		0		496		224

		99.9		149		1		10.7		61		515		953		0		36		86		35		0		395		251

		103		177		1		11		58		638		974		0		24		76		28		0		382		254

		104.3		134		0		12.5		75		595		972		0		47		83		31		0		580		172

		105.9		130		0		13.4		90		623		1049		1		3		113		40		0		588		160

		106.6		157		1		11.1		65		553		955		0		39		81		28		0		421		239

		107.2		148		0		13.7		72		601		998		0		9		84		20		1		590		144

		108.3		126		0		13.8		97		542		990		0		18		102		35		0		589		166

		109.4		135		1		11.4		123		537		978		0		31		89		34		0		631		165

		112.1		142		1		10.9		81		497		956		0		33		116		47		0		427		247

		114.3		127		1		12.8		82		519		982		0		4		97		38		0		620		168

		115.1		131		0		13.7		78		574		1038		1		7		142		42		1		540		176

		117.2		136		0		12.9		95		574		1012		1		29		111		37		1		622		162

		119.7		119		0		11.9		166		521		938		0		168		92		36		0		637		154

		121.6		147		1		13.9		63		560		972		0		23		76		24		1		462		233

		123.4		145		1		11.7		82		560		981		0		96		88		31		0		488		228

		127.2		132		0		10.4		87		564		953		0		43		83		32		0		513		227

		132.4		152		0		12		82		571		1018		1		10		103		28		1		537		215

		135.5		125		0		12.5		113		567		985		0		78		130		58		0		626		166

		137.8		141		0		14.2		109		591		985		0		18		91		20		1		578		174

		140.8		150		0		12		109		531		964		0		9		87		38		0		559		153

		145.4		131		1		12.2		115		542		969		0		50		79		35		0		472		206

		149.3		143		0		12.3		103		583		1012		1		13		96		36		0		557		194

		154.3		124		0		12.3		121		580		966		0		101		77		35		0		657		170

		157.7		136		0		15.1		149		577		994		0		157		102		39		0		673		167

		161.8		131		0		13.2		160		631		1071		1		3		102		41		0		674		152

		Total crime rate in Southern								1202.8

		Total crime rate inNothern								3221.1

		Total crime rate								4832

		Total crime rate per 1000000								483.2
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