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In this report, we will attempt to demonstrate our understanding of debt assessment and analysis in Excel. We will also describe the stages of data preprocessing and the tools used to evaluate and analyse the collected data. We will attempt to calculate the total number of crime rates per million inhabitants, as well as make numerous other comparisons. We will attempt to replicate the images and steps. In the second section, we will discuss gathering data from 200 students who enjoy various ice cream flavours, as well as how many of them enjoy puzzles and video games.
It is critical to recognise the importance of Excel in today's business environment.
Spreadsheets are extremely popular in business because they are highly visual and simple to use. MS Excel is commonly used in business for business analysis, human resource management, performance reporting, and operations management. We are certain of this after reviewing the job data.
Furthermore, it is important to note that SPSS is very important in data analysis and evaluation.
SPSS (Statistical Package for Social Sciences) is a collection of software programmes packaged together. This program's primary application is the analysis of scientific data related to social science. This information can be used in market research, surveys, and data mining.

With the statistical data obtained, researchers can easily understand the market demand for a product and adjust their strategy accordingly. SPSS basically stores and organises the data provided before compiling the data set to produce appropriate results. SPSS is built to handle a wide range of variable data formats.
The following statements will be discussed and gradually analysed in the following paragraphs.
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[bookmark: _Toc103360458]Pre-processing data using Excel.
In this report, we will discuss the following topics: what data pre-processing is, why it is important in data mining, and how to do it.
Concepts of data pre-processing
In today's world, data is truly regarded as a resource. The World Economic Forum predicts that by 2025, we will generate approximately 463 global data exacerbates per day! Is all of this data, however, suitable for use by machine learning algorithms? How do we make that decision? In this article, we will look at data pre-processing, which is the process of transforming data so that it can be read by machines (Han et al., 2012).
Definition of Data pre-processing, and techniques.
Data pre-processing is the process of converting raw data into an understandable format. Data pre-processing transforms raw data into really data sets that can be used by data mining techniques. Data pre-processing consists of four steps:
1. D cleaning, 
2. D integration,
3.  D reduction, and 
4. D transformation. 
Data cleaning consists of removing outliers, replacing missing values, and correcting inconsistent data. Data integration requires maintaining data integrity by avoiding tuple duplication. Data can be integrated by aggregating and storing it. The data reduction process involves condensing the data set to a smaller volume by removing attributes that have more missing values than the threshold. Data transformation is the final step in data pre-processing, and it involves transforming the data to make it suitable for modelling. If the data in each attribute is scaled from 0 to 1, the data can be normalised (Witten et al., 2011).
A PivotTable and an Excel function were used to pre-process the Superstore data. The PivotTable is a table in which the report for modelling. The data can be normalised if the data in each attribute is scaled from 0 to 1 (Witten et al., 2011).
The Superstore data was pre-processed using a PivotTable and an Excel function. The PivotTable is a table that contains the report for the spreadsheet's data records. for the spreadsheet's data records. Consolidates data and finds numbers, averages, sums, and other statistics that can be grouped to make a meaningful interpretation. It is a type of data pre-processing technique. (Azevedo & Santos, 2021)
The value of data pre-processing
When training machine learning models with datasets, you'll frequently hear the phrase "trash in, trash out." inappropriate that will not actually be relevant to your analysis.
Excellent, pre-processed data is even more significant than the most powerful algorithms, to the step where bad data-driven machine learning patterns can be disadvantageous to the analysis you're attempting to perform, generating "garbage" results (Collier, 2011).
Next, let's focus at the two types of features used to describe data: categorical and numerical:
Categorical features are those whose explanations or values are drawn from a predefined set of possibilities. Categorical values can be house colours, animal types, months of the year, True/False; positive, negative, neutral, and so on. The set of possible categories into which the features can be classified is predetermined.
Numerical characteristics are those that have values that are continuous on a scale, statistical, or integer related. Whole numbers, fractions, and percentages are used to represent numerical values. House prices, word counts in a document, and travel time are examples of numerical features.
Data pre-processing stages:
Let's go over to ensure that your data is successfully pre-processed.
1.Evaluation of data quality
2.Cleaning of data
3.Transformation of data
4.Data compression
What exactly is data analysis?
While data is critical and the world has become data-driven, data in its raw form is not very useful. Data must be inspected, cleansed, and transformed before it can be used to generate actionable intelligence. This is what is referred to as Data Analysis (Azevedo & Santos, 2021).
There is no single way to do this. There are numerous approaches to data analysis. These various methods of data analysis are used in a variety of fields, including business, science, and even social sciences. Indeed, data analysis is something that the modern business world relies on. Data analysis is used to gain business intelligence and drive business growth.
Excel is one of the most popular data analysis and visualisation tools. It now has more data analysis tools, better views, and more sophisticated business logic. This data analysis and evaluation report will introduce you to the most recent versions of these new Excel tools.
Learn how to import data from various sources, create data combinations, and prepare data for analysis. Determine how business calculations can be expressed using the calculation engine after preparing the data. View and share data to Pivot Table functions, as well as Lookup, using BI, and then use it to analyse and make decisions within a company (Witten et al., 2011).
[bookmark: _Toc103360459]Analysing the Data Using Excel

It is the process of collecting and measuring a set of facts in order to obtain information that can be used to make decisions or simply to broaden one's knowledge on a variety of topics. It is the process of transferring data to other processes. This is intended to produce appropriate results that will aid us in meeting our objectives, such as practises that have not previously been identified, as data collection may reveal unique issues. Data analysis, according to Inlayman's, is the act of gathering and organising information in order to draw useful conclusions from the data collected. (Turban et al., 2014).

Why Excel for data analysis?
You're aware that navigating data can be a major headache by itself. When interacting with large amounts of data, it can be difficult to explore and process. Analysing it could be a one-of-a-kind challenge. However, Excel can be useful.
Excel has functions that can process large amounts of data quickly and easily. While some data analysis tasks can be challenging, Excel functions are relatively simple, and anyone can use and analyse their data. 
Excel is not only useful but also necessary for data analysis due to its absolute speed, simplicity, and accuracy. It can save you time and allow you to analyse data efficiently and without difficulty.
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Explore the data in the pivot table
The critical process of conducting preliminary data investigations to discover patterns, identify anomalies, test hypotheses, and validate hypotheses using summary statistics and graphs is known as data exploration.
It's important because you can use data exploration to understand the data you have. You can then determine what questions to ask and how to frame them, as well as how best to handle the available data sources to get the answers you need.
Excel PivotTable is a summary table that allows you to count, mediate, sum, and perform other calculations based on your chosen reference feature.

Let's make a pivot table for the table below:
	Row Labels
	Sum of Crime Rate
	Sum of Males
	Sum of More Males
	
	

	0
	3221.1
	30678
	9
	
	

	1
	1610.9
	15524
	0
	
	

	Grand Total
	4832
	46202
	9
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Because data exploration is important, data visualization as a data exploration technique is becoming essential for us.
The presentation of data in a pictorial or graphic format is known as data visualization. The importance of such a graphic format is that it allows decision makers to see the analyses presented visually. In other words, it is much easier for them to understand difficult concepts or to identify new patterns.
The most used data view functions in Excel are charts and pivot charts. 
Charts: A simple Excel chart can communicate much more information than a number sheet. Making charts is, as you can see, quite simple (Han et al., 2012).








Let's create a column Chart using our example of Excel crime rate:

Pivot table.
This chart shows the total crime rate in Southern, which is 1202.8, the total crime rate in Northern, which is 3221.1, and the total crime rate in this case, which is 4832. The total crime rate is 483.2 per million people. The total number of people is 46,211.
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	Statistics

	
	ice-cream
	gender

	N
	Valid
	200
	200

	
	Missing
	0
	0



Here in this chapter, we want to show you that the number of ice-creams is equal to number of genders. That mean we have a balance
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We want to show you the number of males and females in these charts. There are 91 males and 109 females. There are 200 people in total.

	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
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The mean is calculated by dividing the sum of a set of values by the number of values in the set. In contrast, the median is 2.00, which is the middle number in a set of values ordered from smallest to largest.
	Statistics

	ice-cream  

	N
	Valid
	200

	
	Missing
	0

	Mean
	1.82

	Median
	2.00

	
	





	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
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Pie charts represent the relationship between parts and wholes.
Examples include displaying percentages of different types of student’s flavour of ice-cream. When there are a limited number of levels, pie charts can be useful for illustrating the relationship of parts to the whole.

Descriptive statistics are used in research to describe the fundamental characteristics of data. This section contains concise summaries of the sample and measures. This, along with simple graphics analysis, forms the foundation of almost every quantitative data analysis. According to these results, the average ice cream is 1.82, with a standard deviation of 0.857.






	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	ice-cream
	200
	1
	3
	1.82
	.857

	Valid N (listwise)
	200
	
	
	
	





Relationship between subjects.


	Tests of Between-Subjects Effects

	Dependent Variable:   gender  

	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.

	Corrected Model
	37.428a
	151
	.248
	.978
	.554

	Intercept
	19.178
	1
	19.178
	75.660
	<.001

	ice-cream
	.262
	2
	.131
	.517
	.599

	video
	6.498
	30
	.217
	.855
	.672

	puzzle
	4.488
	16
	.281
	1.107
	.376

	ice-cream * video
	3.517
	17
	.207
	.816
	.667

	ice-cream * puzzle
	1.266
	8
	.158
	.624
	.753

	video * puzzle
	11.205
	46
	.244
	.961
	.553

	ice-cream * video * puzzle
	1.443
	6
	.240
	.949
	.470

	Error
	12.167
	48
	.253
	
	

	Total
	109.000
	200
	
	
	

	Corrected Total
	49.595
	199
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	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	video
	200
	26
	74
	51.85
	9.901

	puzzle
	200
	26
	71
	52.40
	10.736

	Valid N (listwise)
	200
	
	
	
	



In this chapter, we will show you the number of total 200 students who watched a video, with the minimum being 26 and the maximum being 74, with a mean of 51.85 and a standard deviation of 9.901. Then, from the total number of students 200, how many play puzzle, from a minimum of 26 to a maximum of 71, we have 52.40 mean with 10.736 division.

	Initial Cluster Centres

	
	Cluster

	
	1
	2
	3
	4

	video
	29
	74
	72
	36

	puzzle
	26
	66
	31
	61

	gender
	1
	0
	0
	0

	ice_cream
	2
	1
	1
	3



	Iteration History

	Iteration
	Change in Cluster Centres

	
	1
	2
	3
	4

	1
	14.318
	12.898
	16.741
	13.184

	2
	1.937
	1.443
	1.709
	.629

	3
	.250
	.495
	1.432
	.502

	4
	.000
	.000
	.419
	.286

	5
	.000
	.000
	.241
	.163

	6
	.000
	.000
	.000
	.000

	a. Convergence achieved due to no or small change in cluster centres. The maximum absolute coordinate change for any centre is .000. The current iteration is 6. The minimum distance between initial centres is 35.057.




	
	Final Cluster Centres

	
	Cluster

	
	1
	2
	3
	4

	video
	39
	60
	57
	46

	puzzle
	38
	63
	43
	54

	gender
	1
	1
	0
	1

	ice-cream
	2
	2
	2
	2
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	ANOVA

	
	Cluster
	Error
	F
	Sig.

	
	Mean Square
	df
	Mean Square
	df
	
	

	video
	4643.789
	3
	28.450
	196
	163.228
	<.001

	puzzle
	5780.609
	3
	28.543
	196
	202.525
	<.001

	gender
	.480
	3
	.246
	196
	1.952
	.123

	ice-cream
	1.699
	3
	.720
	196
	2.361
	.073

	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
	34.000

	
	2
	70.000

	
	3
	38.000

	
	4
	58.000

	Valid
	200.000

	Missing
	.000
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The automated process of selecting and analysing large amounts of text or data resources for purposes like searching, finding patterns, discovering relationships, semantic analysis, and learning how trusting to ideas and needs in a way that can provide valuable information for studies, research, and other purposes is known as text and data mining (Han et al., 2012).



Data mining combines disciplines such as statistics, artificial intelligence, and machine learning to apply directly to structured data. The following are some of the most widely used data modelling functions:
The probability of one occurrence occurring in relation to another throughout time is determined by association. The association function, for example, can indicate purchasing habits of customers who buy milk when they buy cereal in sales transactions.

Classification — Displays patterns that can be used to forecast which class data belongs to. For example, weather forecasts based on weather conditions indicate whether it will be bright or cloudy.



Clustering - In order to find new facts about data, it is organised by recognising commonalities and arranging it into clusters. Market segmentation, for example, is one of its applications.
Regression - calculates a monetary value depending on the variables in a data set. Consider the price of a used car, which is determined by its mileage and other factors.

While text mining achieves the same analytic purpose as data mining, it requires an extra step. Because text mining works with unstructured data, it must first be organised and formatted before using any data modelling or pattern recognition functions.

Advanced statistical and linguistic techniques are required to analyse a wide range of unstructured textual data formats and supplement each document with metadata such as author, date, content summary, and so on.
The advantages of data and text mining

Because it works on structured data within the organisation, data mining is ideally equipped to bring a wide range of operational and business benefits. It can, for example, organise and analyse data from IoT devices to enable factory equipment predictive maintenance, or combine past sales data with customer behaviour to estimate future sales and demand patterns.
Text mining can take this a step further by transforming enormous amounts of content into easily digestible data and allowing you to see what others are saying about them. Sentiment analysis has evolved as a prominent corporate use of text mining, as it uses tracking and analysis to find the thoughts and worries of consumers and partners. 
Most firms are attempting to mix structured and unstructured data in the new age of big data in order to get better visibility and richer insights into their business and operations. You must now include both data and text mining to move towards true data-driven decision-making. (Witten et al., 2011).

Let’s now look at the most well-known text mining techniques:

1. Information extraction This is the most widely used text mining technique. Entities, characteristics, and relationships are extracted from semi-structured or unstructured texts using this text mining technique.
2. Knowledge. The process of collecting relevant and connected patterns from a group of words or phrases is known as retrieval.
3. Organization. This is a "supervised" text mining technique in which ordinary English documents are assigned to a specified set of themes based on their content.

4. Grouping. Clustering is one of the most essential text mining techniques. It tries to find inherent structures in textual material and arrange them into useful subgroups or "clusters" for further study.
5. Recapitulation. Text summarisation is the process of automatically generating a compressed version of a certain text that contains useful information for the end user.

Example of Data Mining and Business Intelligence used in business in our day.
1.Mobile phone and utility service providers are the first examples of Data Mining and Business Intelligence. Mobile phone and utility businesses utilise data mining and business intelligence to predict churn, or when a customer quits their company to receive their phone, gas, or broadband from another supplier. They aggregate billing information, customer service interactions, website visits, and other variables to assign each customer a likelihood score, then target offers and incentives to consumers who they believe are more likely to churn.  (Azevedo & Santos, 2021).
2.Data Mining and Business Intelligence are also used in the retail industry. Retailers segment their clients into RFM (Recency, Frequency, and Monetary) groups and tailor marketing and promotions to each group. A customer who spends a small amount of money frequently and recently will be handled differently than a customer who spends a large amount of money only once and a long time ago. Loyalty, upsell, and cross-sell possibilities may be offered to the former, while a win-back deal may be offered to the latter.
3. Supermarkets are another fantastic illustration of Data Mining and Business Intelligence in action. Historically, supermarket loyalty card programmes have been motivated mostly, if not entirely, by a need to capture comprehensive customer data for data mining. 
Target, an American retailer, was one famous recent example. The corporation developed rules to anticipate whether their customers were pregnant as part of their Data Mining effort. By looking at the contents of their customers' shopping baskets, they could identify consumers who they thought were likely to be expecting and begin targeted promotions for nappies (diapers), cotton wool, and other items. (Market, 2022).


[bookmark: _Toc103360467]C). Advantages and disadvantages of using SPSS and Excel 

	Advantages of SPSS
	Disadvantages of SPSS


	SPSS is a powerful statistical package.
	The graph features are not as straightforward as those of Microsoft Excel.

	Many complex statistical tests are included as standard features.
	Besides far the costliest

	The interpretation of results is simple.
	Functionality is limited.

	Displays data tables quickly and easily.
	Excel-like in many ways.

	It is possible to expand
	It cannot be used to analyse large amounts of data.






















[bookmark: _Toc103360468]CONCLUSION

SPSS and Excel are diametrically opposed. There is no comparison between these two instruments. Excel is a spreadsheet programme, whereas SPSS is a statistical analysis programme.
Excel allows us to perform a wide range of statistical analyses. SPSS, on the other hand, has several features that make it a complete and powerful statistical analysis software. SPSS has data manipulation tools built in for recording and transforming variables.
Excel, on the other hand, does not include any built-in functions. To complete the task, you must exert considerable effort. In SPSS, each column represents a variable. Columns and rows, on the other hand, are not treated in this manner.
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CrimeRate Youth Region  Education ExpenditureYear0 LabourForce Males MoreMales StateSize YouthUnemployment MatureUnemployment HighYouthUnemploy Wage BelowWage Column1

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

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

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

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 in Nothern 3221.1

Total crime rate  4832

What is the crime rate of  A25 103

Total crime rate per 1,000,000 483.2


