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Fundamental concepts and principles applying predictive analytic software
Introduction

      Nowadays the technology of data and multi-byte databases is remarkable. Big Data and its interpretation face significant challenges in organising and storing heterogeneous data that streams at a rapid track (Vassakis, Petrakis and Kopanakis, 2018). While current analytics focuses on cutting-edge improvements in machine learning algorithms. However, the amount of data could be still gathered in the form of text and Excel files. Data analysis as a process of collecting, analysing, and reporting various types of information continually reveals the potential of predictive and prescriptive processing to radically change the way we live and do business in the future. As a central theme of our work will be demonstrated an understanding and application of important concepts and principles of using analysing programme software Excel and predictive statistical techniques of SPSS. With their help, we will be able to analyse the results of the research necessary for our set work.
Explore the application of Excel for data pre-processing, analysis, and visualisation.

      In practice, with the Excel application data could be collected on various occasions and at certain times they could be used to extract statistical information, allowing to evaluate of various statistical characteristics, via means by which relevant conclusions, assumptions and other interpretations can be made (Thota, L.S. et al., 2017). Quite often Excel spreadsheets are used as databases. Typical examples of our work are tables that contain information about the crime rate in a different region, educational or employment status of the individual, type of offences and more. The data received for the requested analyse must be processed methodically, and the collected information must be saved, sorted, processed, analysed, and displayed.
Data pre-processing.

      Data collection is the first step in data processing. The collecting and manipulation of data in a useful format are known as data processing (Taylor, 2018). Processing that could be done manually or mechanically in a planned series of actions is referred to as transformation and cleaning of information. Manually, it took a long time and may result in errors, but automatically with the aid of a computer system, it could be processed quickly and accurately (Salkind and Frey, 2021). For a purpose of investigating projected crime data, the sources of information are collected in advance, logically related, and presented as an excel file ready to use according to the requirements of the analyse. Over time, the data is collected from various sources yet clean and arranged appropriately (Taylor, 2018). Therefore, sorting and filtering are necessary to organize the data in some meaningful order to process only the necessary information, which helps to easily understand and visualize the outcome analyse. 
      Furthermore, the input for processing the collection of data could be specifically formatted (Taylor, 2018). Formatting in Excel allows to colour cells or fonts based on specified criteria, as well as insert symbols next to values in cells. This assists in the visualisation of the most measured data. For instance. It enables to highlight of cells in a different colour based on the significant element for more easily perceptiveness of information. Figure. 1
Figure. 1 Sample of Excel spreadsheet, main formatting.
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      The search for the necessary information is done by selecting records that meet the proper criteria (Salkind and Frey, 2021). Often the user is not interested in all the information in the database, but a specific sample is useful. For example, it could be information on the crime rate in different regions, education levels and more. In most circumstances, the selection is the field's contents applied to a certain value. The parameter for our collecting records will include data on crime that occurred in different regions, specifically in our case northern (0) and southern (1) areas, but could be added also youth unemployment, and other topics as relevant subjects for our analyse.
Analyze data

      Data analysis is the process of combining analytical and logical concepts and systematically applying them to evaluate and show each component of the data presented and result in an outcome progressive solution (Anderson et al., 2020). For this purpose, Excel has an effective tool for analysing a wide variety of data (Taylor, 2018). The analysis consists of combination, sorting, comparison filtering and summarising according to certain criteria in preparation of reports, performing calculations, etc. Specifically, it could be done with the help of summary tables – PivotTables (Salkind and Frey, 2021). They can be performed depending on the way the results will be visualized. Based on the idea of the safe mode data cannot be entered or modified in the summary table, as they are linked to tables that are the source of the primary data. The summary table is created by clicking the Pivot table button on the table panel of the insert menu (Anderson et al., 2020). In the Create PivotTable dialogue box that opens, it could be selected the range of cells in the table for which it will be compiled. In addition, it could be chosen place for the pivot table on a new or existing worksheet.
       A pivot table is a table that summarizes and analyses data from one or more tables (Salkind and Frey, 2021). By changing its structure, it could be received different summary sheets of the same source tables. Prior to this Pivot tables may be used to retrieve critical data from a large dataset (Anderson et al., 2020). As a method of work, It allowed to drag fields, sort, filter, and adjust the summary calculation after entering relevant data. The structure of the summary table is built based on four areas - filter report (Filters), column field (Columns), The Row field (Raws) and area with values (Values). For the purpose of our study, it will drag the Region from the Choose fields to add to the report list in the Row area displaying regions as rows. The Column area defines the columns in the table, but in this case, it will not be used. The Filter area is used for filtering. Drag the Gender and Staff Category fields here. The Values ​​area will be used to calculate a result as values and will be a shortened area for a row or column of data. In this case, it makes sense to set only numeric fields (for quantity or sum), as the values ​​are summed to obtain the result shown in the summary table. For this purpose, the field function must be Sum. 
Figure 2. The crime rate distributed by regions.
	Row Labels
	Sum of crime rate

	Northern
	3221.1

	Southern
	1610.9

	Grand Total
	4832



      Consequently, using the pivot function of excel analysing tools is possible to determine how many crimes are reported in a certain location. Therefore, two different regions’ territory was discovered and presented in Figure 2, containing 4 832 total offences, 3221.1 for the northern area and 1610.9 for the southern area. To be able to determine correctly the crime rate it must estimate the overall population. In our cast, it is previously calculated as 1 000 000 people. Finally, the crime rate will be computed using the next formula:
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      The number of recorded crimes is divided by the total population to estimate a crime rate (OAG.CA.GOV, 2022). After then, the result could be multiplied by a factor of 100 showing the crime rate per cent of people. Figure 3.
Figure 3. The percentage of Crime rate.
	Row Labels
	Sum of crime rate
	 The crime rate in % 

	Northern
	3221.1
	                                            0.32 

	Southern
	1610.9
	                                            0.16 

	Grand Total
	4832
	                                            0.48 



       In addition to the equality comparison, it could be used as another analogy function when selecting records. For example, it could be estimated as a greater than, less than, or equal outcome of our result in order to perform upcoming measures. This is possible with the use of logical conditions performed with the excel function ‘IF’(Salkind and Frey, 2021). Designed to check the fulfilment of a condition or to check several conditions including the possibility of logic ‘If then, otherwise’ is a useful function used in our spreadsheets for automated decision-making (Anderson et al., 2020). Based on the outcomes of a logical test, it could deliver different calculations or display a different value (decision). In our case IF function will be used to provide a report for the crime rate and evaluate the significance of cases of a crime automatically. Prior to this, the IF function will ask to conduct a logical test and then decide what to do if the result is significant or not significant.
      We first determine the level of emergence of the crime rate in each area. For example, we could determine the level of the significance of crime when it is above 0.17%. Then it could be checked whether the crime rate is greater than this value or less (logical test condition). If it is higher, then the crime rate in this region is significant, If the answer is less than 0.17%., then the crime rate is not significant. This function is expressed with the formula: =IF(C21>0.17,"Significant", IF(C21<0.17,"Not significant") (Taylor, 2018). As a result, we can direct most of the crime-fighting emergency efforts in a particular region, in our case it will be the Northern region, Figure 4.
Figure 4. Excel table exploring ‘If function’ for the emergency of crime rate.
	Row Labels
	Sum of crime rate
	 The crime rate in % 
	The emergency crime rate

	Northern
	3221.1
	                                            0.32 
	Significant

	Southern
	1610.9
	                                            0.16 
	Not significant

	Grand Total
	4832
	                                            0.48 
	Significant



     Once we have an analysis of the result, it could be visualised in a variety of ways, such as a chart, graph, and so on.
Data visualisation

         The output of data analysing is meaningful information, It can resume the shape of a table, a picture, charts, graphs, vector files, audio, and so on, where all formats are obtained depending on the required application or software (Taylor, 2018). In practice, charts and graphs are among the most used. Charts are provided to visualize the data in the table, where the trend towards change is more easily visible. Graphs are usually used to show processes that evolve over time, where different ratios, quantities, and connections with different parameters can be easily noticed. Multiple sets of data can be represented in one diagram. The main advantage of all these functions is clarity in presenting the data allowing the subsequently solving of a variety of tasks (Anderson et al., 2020). 
      To create a chart easily it could be chosen from the insert menu from the command Graph or click the Chart Wizard button. Furthermore, the formatting of the diagram is done by editing different components (Taylor, 2018). Diagram formatting refers to the process of changing external diagrams.  





Figure 5. Chart visualising the crime rate in given regions in per cent.






       In our example, utilising a chart to visualise the findings helps us to assess the criminal situation based on the clearly obtained data in Figure 5, and provides a quick overview of the criminal situation in the various areas with a different range of criteria. Therefore, we can quickly identify significant crimes in the northern region and visually report the findings of our study. Furthermore, the study's findings could be used in the development of an intelligent application that will clearly show valuable information from crime rates and extract knowledge for users to assist in the management of crime concerns in the specified location.
      Overall, it has been shown that Excel contains a variety of formulae, tables, filters, functions, and other features. It may also be used to create custom operations and calculations. Excel was designed by Microsoft primarily for the creation of spreadsheets, but it is also could be used for data processing, analysing and visualisation. Formerly, Excel is an important part of almost every aspect of the business (Anderson et al., 2020).  Accounting and budgeting, tracking, and optimizing business processes, and preparing analyses and forecasts in companies rely on large amounts of data that could be managed by Excel software. These are just some of the areas in which tables and advanced features of Excel find their purpose of application. Traditionally, Excel is still a powerful resource for complex data and tablet visualisation, but not intended to process all kinds of data especially complicated big data.
Use SPSS data mining software for data analysis.

       Sophisticated data retrieval is based on previous experience and algorithms established using software applications and programs, as well as a variety of particular tools linked with diverse concepts such as SPSS. It is a statistical analysis and research programme that allows the creation of relevant prediction models and makes accurate forecasts based on past trends. 
Report on the number of students enjoying vanilla ice cream.

Figure 6. Table represents the preference for different flavours of ice cream among students. 
	Ice-cream preferences

	
	Frequency
	Per cent
	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
	




Figure 7. Chart evaluating student preferences for vanilla ice cream.
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It is evident from the data that the great majority of students (95) like vanilla ice cream, figure 6. Almost half of them (47.5%) would prefer this flavour rather than chocolate or strawberry, figure 7.
  Report on the number of male and female students 

	Figure 8. A table presenting the proportion of men and women among students.

	
	Frequency
	Per cent
	Valid Percent
	Cumulative Percent

	Valid
	Female
	91
	45.5
	45.5
	45.5

	
	
	
	
	
	

	
	Male
	109
	54.5
	54.5
	100.0

	
	Total
	200
	100.0
	100.0
	




Figure 9. Chart evaluating the proportion of men and women among students.
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   We could surmise from the following statistics that the number of men and women is almost equal, figure 9, with a little majority of the male component 109 over the female part 91, figure 8.
 Report on the Mean and Median the number of students who enjoy the flavours of chocolate and strawberry, figure 10.
Figure 10. A table presenting the mean and Median among students who enjoy Chocolate and Strawberry flavours of ice cream.
	Report

	id  

	ice-cream
	N
	Mean
	Median
	Std. Deviation
	% Of Total Sum

	Chocolate
	47
	74.55
	63.00
	53.122
	17.4%

	Strawberry
	58
	109.81
	101.50
	52.832
	31.7%

	Total
	200
	100.50
	100.50
	57.879
	100.0%



      The above values, usually referred to as the distribution's corresponding point, show where most values are in an allocation fall (Sujarweni and Utami, 2019). It is an approach to conceive of data tending to categorise around a middle value. To calculate the position of the centre point, each of these computations takes a different mode, but both reflect the dataset's centre point or average value.

Clustering (K-means)

	Figure 11. A table presenting the number of Cases in each Cluster

	Cluster
	1
	83.000

	
	2
	55.000

	
	3
	62.000

	Valid
	200.000

	Missing
	.000


Cluster analysis is a data categorization approach whose main focus is to divide a component and attributes into homogenous groups or groupings in certain sense (McCormick, 2018). Because this is a multivariate statistical procedure, The initial data is expected to be substantial in size, implying that the number of research objects (findings) and the variables that characterise these components would be much larger. Cluster analysis has the benefit of allowing items to be divided into groups based on many characteristics rather than one. In our case, this could be the preferences for ice cream, puzzles, and games. Because clusters are identical groupings, the clustering algorithm distributes their range into k (k - whole) clusters relying on unit features, whereby each object relates to around one division group. In this situation, items from one cluster must be similar to some extent, but components from separate clusters must be distinctive. For instance, our study shows that a relatively large group of students who do not like ice cream also do not like puzzles but like games. And relatively equal are a group of students who prefer ice cream as much as to play puzzles and games and students who prefer ice cream but do not like games and puzzles, figures 11 and 12. In this educational sector, researchers analyse the psychological, abilities and characteristics of activities and preferences. The process identifies what homogeneous groups exist among students and how, for example, profiling interest groups could be created.











Figure 12. Diagram showing the example of cluster presentation.
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Data and Text mining methods and their area of application.

       Data mining is the process of uncovering patterns and correlations in large data sets using complex data analysis techniques (Matsumoto et al., 2017). These methods might include statistical representations, computational methods, and arithmetic algorithms. As a consequence, data mining requires analysis as well as forecasting. Several key data mining methodologies have been applied and employed in data mining operations, including correlation, classification, clustering, forecasting, pattern matching, and regression. Each of the data mining methods described addresses a different business challenge and generates a different result. Formerly, association (or connection) is perhaps the straightforward, and well-understood strategy for retrieving data (Bhardwaj and Khosla, 2017). To find patterns, a simple evaluation of two or more variables, usually of the same category, is employed.
      For example, following shopping habits, it could be noticed that the cream is usually bought with strawberries. Classification may be applied to gain an understanding of the kind of client, product, or issue by specifying different characteristics to define a certain group,  (Madni, Anwar and Shah, 2017). For example, handbags can be easily classified by type (formal, sports, market), defining different attributes (size, fabric, divisions, design). It could classify a new accessory by referring its qualities to a set of criteria. Customers can be categorised according to their gender and social group using the same concepts. Businesses can use data mining to develop effective strategies, to be developed treatment options in clinics,  e-commerce can use it to bend items on websites, and so on.
      Text Mining is one of the most critical ways of analysing and processing massive data (Matsumoto et al., 2017). it differs from Data Mining by the concept of "unstructured text data". This type of data is well-used as a collection of documents that represent a logically combined text without any restrictions in its structure. Unstructured data can be collected in a different form, including basic text, web, files, emails, and more. Another essential point is that Inconsistencies in data usually must be found and removed. It simplified the method of process and provides more accurate results (Matsumoto et al., 2017).   Converted data is analysed and saved in a secure database. Furthermore, it could be used to generate demand analysis and help the companies in the decision-making approach.
        One of the most important text mining techniques is clustering (Garg and Gupta, 2018). Its purpose is to find inherent structures in textual data and organise them into useful subgroups for future research. Many sectors have benefited from the text analytics software, which positively impacts product user experiences as well as makes faster and better business choices. For example, customer services allow businesses to prioritise significant pivotal points to enable them to reply promptly to the critical needs of their customers and increase their satisfaction. 

In addition, it could be used in monitoring fluctuations in perception and collecting information from reviews and research papers. Then, risk management may get insights into industry trends and financial markets. In the field of healthcare, text mining may be used to automate the extraction of useful information from the scientific literature and more.

Overview of SPSS and Excel software

       In their respective sectors, SPSS and EXCEL software perform in their area of purpose exceptionally well but they have also some differences that give more opportunities for particular applications.

SCOPE OF TECHNIQUES
     As SPSS packages are designed specifically for statistical analysis while Excel could cover other aspects that use data, such as accounting or invoicing forms, they offer a wide range of techniques, tables and graphs. SPSS include more data cleaning and encryption methods to prepare them for further analysis. In contrast, Excel programs can only support most data analysis, and updates may be needed to access a more advanced approach.

MANAGEMENT OF INFORMATION
     Excel tools provide more flexibility over where and how data is structured. However, it has a disadvantage regarding faster and more secure processing. While it cannot just move blocks of data with SPSS, it ensures that data is organized most optimally. Analyses are faster since the algorithm already knows where the variables and occurrences are in Excel, this must be defined manually for each analysis.

ORGANIZATION OF RESULTS
     Data analysis programs are designed to keep results separate from the data itself. In a program such as Excel, the results of the analysis must be placed in a spreadsheet where there is a risk of overwriting other data and results. Most analysis applications go one step farther and save the results in their source data files.

ACCURACY
     SPSS statistical analysis software is usually more accurate than standard data management software. Partly this is due to the possibility of a spreadsheet cell to be both a formula and a value, which is not feasible in statistical software. Moreover, tests for Excel revealed incorrect findings in regression and multiple regression analyses. This situation is aggravated in more complex analyses, such as those that include specific variables.
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Conclusion

      The amount of organised and unstructured data in a company organisation is always increasing. More than half of the world's top companies compete by analysing all sets of data to extract new insights using business intelligence analytics. The use of methods for analysing consumer spending by detecting positive or negative marches for their products or services on the Internet allows businesses to have a deeper understanding of their customer's interests and needs. The extraction of information from clients requires the structuring of data, which is then evaluated using methods and techniques for extracting data and text. The collected data are visualised using relevant business intelligence tools to assist in the acquisition of new information in support of management choices. Based on the findings this work introduced basic data analysis concepts, approaches, and tools, as well as a methodology for interpreting the information from different data by analysing relevant information.
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