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[bookmark: _Toc102387791]Introduction
Data handling is a process that ensures that the research data is safe during the entire process of storing, archiving, and disposing of it after the conclusion. The creation of policies and procedures is done to manage the data both electronically and by non-electronic means. With the help of data handling organizations can gather, record, and present information which helps analyze the data and gather important information. Business Intelligence (BI) is a process that converts the raw data into useful information which makes management in taking important information regarding the organizations functioning. The report consists of two different parts but will be covering different topics about data handling, pivot table, lookup functions, data mining, and text mining methods, clustering and k-means, advantages and disadvantages of SPSS and Microsoft Excel. 


[bookmark: _Toc102387792]Part 1
[bookmark: _Toc102387793]Excel for pre-processing
Data preprocessing is said to be converting raw data into an understandable format. Raw data includes some missing values, errors, and meaningless data (Daniel, 2020). All these errors are cleaned and used data preprocessing techniques. Before analyzing the data, it is useful to clean the data and then move to the next step as these errors will not show the actual analysis of the dataset. Different techniques are used to clean the data in Microsoft Excel. 
[bookmark: _Toc102387794]Excel for analyzing
Once the data is cleaned then different analyzing tools are applied to the data to draw useful information from the data. A few examples are sorting, filtering, pivot tables, Toolpak, Count function, Sum function, etc. Data analysis is a process in which raw data is cleaned, transformed, and then ready for analysis. After analyzing the data, the management can take decisions based on these data analysis tools. Different statistical tools are also applied to the data which provide more useful information about the data. 
[bookmark: _Toc102387795]Excel for visualizing data
Data visualization is an area that has increased in all areas (LaPolla, 2020, p. 67). Excel is used as a tool for analyzing the data visually. Using charts and graphs are used to analyze the data visually. Visualization is a better way to understand big data. In excel inserting charts and graphs in excel is easy by just selecting the data and inserting charts choosing the best one according to the dataset. Datasets in combination can also be analyzed in Excel. There are so many charts types in excel like pie charts, clustered bar charts, line charts, treemap, etc. Also, data can be edited using data labels, axis titles, trend lines can also be inserted in excel charts to know the trends in the dataset.
[bookmark: _Toc102387796]LOOKUP Function
There are different lookup functions used in excel like LOOKUP, HLOOKUP, VLOOKUP, and XLOOKUP. The Lookup Function is used in Excel in looking through particular values in a column and row which are also present in another row or column at the same position. There are two ways to use the LOOKUP function one is vector form and the other one is array form (Microsoft, 2022a).  
Vector form of LOOKUP is used to search one column and one row for a particular value. It is used when the range which contains the value is specified. The array form of the LOOKUP (Microsoft, 2022a) function’s functionality is limited. Therefore, it is recommended to use the VLOOKUP and HLOOKUP function instead of the array form. The array format is best for compatibility with different programs in the spreadsheets but due to its functionality issues, its use of this is limited. 
There are different uses of LOOKUP functions:
· Finding exactly the same value using this function in the spreadsheets.
· Data can be searched by the user vertically and horizontally.
· It is simple to use and doesn’t require selecting the entire table. 
[bookmark: _Toc102387797]V-LOOKUP Function
It is used as a powerful function in Excel which is used to look for the values when organized vertically. The VLOOKUP is the abbreviated format of Vertical Lookup. 
The Syntax of VLOOKUP is: =VLOOKUP(lookup_value, table_array, col_index_num, [range_lookup])
Uses of VLOOKUP Function
· The data is searched in Excel vertically i.e. columns wise.
· Data is easily searched in a large set of data. 
· Used in financial modeling and other types of financial analysis by the corporates.
Limitations of VLOOKUP Function:
· The biggest limitation of VLOOKUP is that it always gets data from the columns which are towards the right of the first column.
· If there are duplicate values in the data, VLOOKUP will only take the first value. 
· This function is not case-sensitive.

	Crime Rate
	Wages 

	45.5
	564

	52.3
	453

	56.6
	288

	60.3
	457

	64.2
	593

	67.6
	507

	70.5
	486

	73.2
	487

	75
	489

	78.1
	425

	79.8
	318

	82.3
	572

	83.1
	529

	84.9
	689

	85.6
	396

	88
	526

	92.3
	557

	94.3
	627

	95.3
	617

	96.8
	394

	97.4
	405

	98.7
	496

	99.9
	395

	103
	382

	104.3
	580

	105.9
	588

	106.6
	421

	107.2
	590

	108.3
	589

	109.4
	631

	112.1
	427

	114.3
	620

	115.1
	540

	117.2
	622

	119.7
	637

	121.6
	462

	123.4
	488

	127.2
	513

	132.4
	537

	135.5
	626

	137.8
	578

	140.8
	559

	145.4
	472

	149.3
	557

	154.3
	657

	157.7
	673

	161.8
	674



	 
	Crime Rate
	Wages

	Maximum
	161.8
	689

	Minimum
	45.5
	288

	Average
	102.81
	525.38


The maximum value (Mishra, et al. 2019, p. 67) in the crime rate is 161.8 and in wages is 689. The minimum value is 45.5 in crime rate and 288 in wages. The average computed of both the data i.e. crime rates and wages are 102.81 and 525.38 respectively. 
	Education
	Youth Unemployment

	12.4
	80

	10.9
	135

	11.2
	97

	11.9
	135

	12.2
	78

	13.5
	77

	14.1
	70

	12.9
	114

	12.9
	114

	11.4
	99

	12.9
	114

	12.5
	124

	13.6
	77

	13.2
	84

	11.4
	99

	12.9
	114

	12.7
	102

	13.3
	78

	12
	105

	10
	108

	10.8
	92

	12.1
	73

	10.7
	86

	11
	76

	12.5
	124

	13.4
	113

	11.1
	81

	13.7
	84

	13.8
	102

	11.4
	99

	10.9
	135

	12.8
	97

	13.7
	84

	12.9
	114

	11.9
	135

	13.9
	76

	11.7
	88

	10.4
	83

	12
	105

	12.5
	124

	14.2
	91

	12
	105

	12.2
	78

	12.3
	96

	12.3
	96

	15.1
	102

	13.2
	84



	 
	Education
	Youth Unemployment

	Maximum
	15.1
	135

	Minimum
	10
	70

	Average
	12.39
	98.45


The average (Mishra, et al. 2019, p. 67) of education is 12.39 and youth unemployment is 98.45. the total number of data entries is 47. The maximum value in education is 15.1 and in youth, unemployment is 135. The minimum value in education is 10 and youth unemployment is 70. 
	Labour Force
	Males

	540
	965

	535
	1045

	512
	962

	480
	968

	599
	989

	624
	972

	641
	984

	537
	977

	523
	968

	599
	1024

	533
	969

	526
	948

	595
	986

	547
	964

	521
	973

	632
	1029

	602
	984

	536
	934

	586
	964

	510
	950

	530
	986

	522
	996

	515
	953

	638
	974

	595
	972

	623
	1049

	553
	955

	601
	998

	542
	990

	537
	978

	497
	956

	519
	982

	574
	1038

	574
	1038

	521
	938

	560
	972

	560
	972

	564
	953

	571
	1018

	567
	985

	591
	985

	531
	964

	542
	969

	583
	1012

	580
	966

	577
	994

	631
	1071



	 
	Labour Force
	Males

	Maximum
	641
	1071

	Minimum
	480
	934

	Average
	561.19
	983.38


The labour force and male of the data were undertaken under this table. The maximum value of labour force is 641 and the minimum value (Mishra, et al. 2019, p. 67) is 480. The average of the data labour force is 561.19. the maximum value in the male data is 1071 and the minimum value is 934. The average was 983.38. 
[bookmark: _Toc102387798]Pivot Table 
Pivot tables are the most powerful features which are provided by Microsoft Excel (Microsoft, 2022b). It allows users to extract useful information from the large data set. After inserting the pivot tables data can be assorted to extract useful information from the dataset. Pivot tables are a table in Microsoft excel which uses statistics of the data collected and allows the processing of data. The data is analyzed according to the measures set by the user or data analyst. 
Using Pivot Table, the user can access the measures of Statistics in it like Count, Sum, average, median, minimum value, and maximum value. According to experts, it is believed that the Pivot table is the only powerful tool in Microsoft Excel. Building a pivot table is not time-consuming. This table is inserted with just a few clicks on Microsoft Excel and then can be filtered according to the parameters set by the user. After adding a pivot table, the user can also add visualization which includes charts, graphs, etc. 
	Youth
	Sum of Crime Rate

	119
	119.7

	121
	84.9

	123
	82.3

	124
	154.3

	125
	230.8

	126
	264.8

	127
	114.3

	128
	67.6

	130
	270.7

	131
	422.3

	132
	127.2

	133
	78.1

	134
	104.3

	135
	238

	136
	274.9

	139
	60.3

	140
	140.3

	141
	212.8

	142
	191.9

	143
	222.5

	145
	123.4

	147
	121.6

	148
	107.2

	149
	99.9

	150
	140.8

	151
	96.8

	152
	229.8

	157
	163.2

	162
	98.7

	166
	85.6

	177
	103

	Grand Total
	4832




In the above column chart (Weller, 2018), the relationship between youth and crime rate is shown. The Y-axis shows crime rates and X-axis is showing Youth. The total crime rate is 4832 and the highest value in crime rate is 274.90. The total number of youths is 31. 
	Education
	Sum of Youth

	10
	151

	10.4
	132

	10.7
	149

	10.8
	152

	10.9
	282

	11
	177

	11.1
	157

	11.2
	157

	11.4
	434

	11.7
	145

	11.9
	258

	12
	427

	12.1
	162

	12.2
	257

	12.3
	267

	12.4
	135

	12.5
	382

	12.7
	126

	12.8
	127

	12.9
	702

	13.2
	252

	13.3
	130

	13.4
	130

	13.5
	128

	13.6
	135

	13.7
	279

	13.8
	126

	13.9
	147

	14.1
	130

	14.2
	141

	15.1
	136

	Grand Total
	6513




In the above line chart (Weller, 2018) the relationship between education among the youth is taken in the study. From the above chart, it is seen that the highest youth who is educated are 702 and the minimum is 126. 

	 Males
	Sum of Expenditure Year

	934
	128

	938
	166

	948
	97

	950
	58

	953
	148

	955
	65

	956
	81

	962
	47

	964
	317

	965
	69

	966
	121

	968
	102

	969
	160

	972
	205

	973
	58

	974
	58

	977
	66

	978
	123

	981
	82

	982
	82

	984
	137

	985
	222

	986
	119

	989
	106

	990
	97

	994
	149

	996
	75

	998
	72

	1012
	198

	1018
	82

	1024
	51

	1029
	71

	1038
	78

	1045
	55

	1049
	90

	1071
	160

	Grand Total
	3995




In the above-clustered bar chart (Weller, 2018), the two variables which are undertaken are expenditure and males. The total expenditure which was done by males is 3995. The highest value in the expenditure is 317 and the lowest is 47. The maximum value in the male is 1071 and the minimum is 934. 
	Wages
	Sum of Males

	288
	962

	318
	969

	382
	974

	394
	950

	395
	953

	396
	973

	405
	986

	421
	955

	425
	1024

	427
	956

	453
	1045

	457
	968

	462
	972

	472
	969

	486
	984

	487
	977

	488
	981

	489
	968

	496
	996

	507
	972

	513
	953

	526
	1029

	529
	986

	537
	1018

	540
	1038

	557
	1996

	559
	964

	564
	965

	572
	948

	578
	985

	580
	972

	588
	1049

	589
	990

	590
	998

	593
	989

	617
	964

	620
	982

	622
	1012

	626
	985

	627
	934

	631
	978

	637
	938

	657
	966

	673
	994

	674
	1071

	689
	964

	Grand Total
	46202





The above line chart (Weller, 2018) shows the relationship between the wages and the males. The highest value for the male is 1996 and in wages is 689. The total sum of males is 46202. 
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[bookmark: _Toc102387800]Part 2
[bookmark: _Toc102387801]K-means
There are many clustering algorithms in which k-means is widely used because of its simplicity and fast convergence (Yuan and Yang, 2019, p. 226). The clustering of k-values needs to be given in advance and the choices of k-value impact the results directly. There are four major k-value algorithms Elbow method, Silhouette coefficient, Canopy, and Gap Statistic. 
Ice cream 
Frequency Table 

	Statistics

	
	id
	ice_cream

	N
	Valid
	200
	200

	
	Missing
	0
	0



	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
	



Pie chart 
[image: Chart, pie chart
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In the pie chart (Weller, 2018) above it is clear that most students 95 out of 200 like the Vanilla flavour of ice cream which is 47.5% of the total. The second preference was given to the Strawberry flavour which is 58 out of 200 and the last preference was given to the chocolate flavour of ice cream which is 47 out of 200. 

Males and Females 


	female

	
	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, bar chart
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The total number of male students in the school is 91 and female students are 109 out of 200. The total number of students in the school is 200 of which 45.5% are male students and 54.5% are females. The total female students are more in the school. 

Mean and median 


	Statistics

	
	id
	ice_cream

	N
	Valid
	200
	200

	
	Missing
	0
	0

	Mean
	100.50
	1.82

	Median
	100.50
	2.00

	Mode
	1a
	1

	Std. Deviation
	57.879
	.857

	Variance
	3350.000
	.734

	Minimum
	1
	1

	Maximum
	200
	3

	a. Multiple modes exist. The smallest value is shown




	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
	



The mean value of the students when computed is 100.50 and the mean of ice-cream preferences among the students is 1.82. The Median computed of the total number of students is 100.50 and for ice-cream data is 2.00. The standard deviation computed for the students is 57.879 and of the ice-cream preferences is 0.857. The maximum value in the ice-cream data was 3 and of students is 200. The data of ice cream was given in numbers in which 1 was for Vanilla flavour ice cream, 2 was for chocolate flavour ice cream and 3 was for strawberry flavoured ice cream. 


Clustering 


Quick Cluster

	Initial Cluster Centers

	
	Cluster

	
	1
	2

	id
	1
	200

	ice_cream
	2
	1

	female
	1
	0



	Iteration Historya

	Iteration
	Change in Cluster Centers

	
	1
	2

	1
	49.502
	49.508

	2
	.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 2. The minimum distance between initial centers is 199.005.



	Final Cluster Centers

	
	Cluster

	
	1
	2

	id
	51
	151

	ice_cream
	2
	2

	female
	1
	0




	Number of Cases in each Cluster

	Cluster
	1
	100.000

	
	2
	100.000

	Valid
	200.000

	Missing
	.000



The cluster value is far in cluster 2 as the variation level is from 0 to 200. The changes in the clusters table are 49.502 and 49.508 respectively. The clustered value of the variable id is 51 and 151 and of the female is 1 and 0. The total number of cases in each cluster was 100. 

[bookmark: _Toc102387802]Data mining and text mining methods
[bookmark: _Toc102387803]Data Mining methods
Data mining is a process in which patterns are extracted from large datasets which are later represented and interpreted (Mendes and Vilela, 2017, p. 10563). The objective of data mining is to create descriptive or predictive models of the data. With the help of data mining tools, companies can identify patterns and relationships of huge datasets. 
Classification
It is a type of data mining technique that includes different attributes with different types of data. The organizations must identify the main characteristics of data types so that they can be categorized according to the relatable dataset. 
Example: Customer behavior prediction, classification of documents, and product classification are a few of the examples of data classification under the data mining method. Customer behaviour is one of the tools used by the company to increase its sales. Customers are divided into different categories which depend on their buying patterns, web browsing patterns, etc. classification helps in determining whether the customer will purchase the product or not. 
Regression
The regression technique identifies the relationship between the variables in the datasets. Relationships are correlated with one another or dependable on each other based on a cause. This technique depicts the relationship with the variables and helps in future forecasting and data modeling.
Example: The insurance industry, e-commerce, etc. are examples of regression data mining. Under e-commerce different selling styles are offered by the company like cross-selling and up-selling (Software Testing Help, 2022). These platforms identify the relationship between customers who view the product and buy the products. The platforms maintain a record of the purchasing history and watch the history of the customers. 


Clustering
This is an analytical technique that is dependable on the visual approaches after understanding the data. With the help of graphics, the relationship between different metrics can be recognized. Clustering techniques use a set of colours in the graphs and visual tools which is easy for the users to identify the trends in the company. Clustering helps in providing informative patterns in the dataset (Kavakiotis, et al. 2017, p. 106).
Example: Retail Marketing, Sports science, email marketing is a few examples of clustering. Clustering is often used by retail companies to identify the group of households that are identical to each other in the buying patterns, household income, size of the family, etc. These are then clustered according to the variables (Zach, 2021).      
[bookmark: _Toc102387804]Text Mining methods
Text data mining is a process in which unstructured text is converted into a structured format to get insights and understand the meaningful patterns in the data (IBM Cloud Education, 2022). 
Categorization
Categorization is one of the text mining techniques in which documents are sorted according to the groups. Under this method, one or more than one categories of independent documents are assigned. It is considered one of the supervised learning methods. Text categorization is done using Natural Language Processing (NLP) which automatically analyzes text and then pre-defined categories are assigned to this text. 
Example: Customer Relationship Management (CRM) used a text categorization tool in customizing the data. These tasks are directly assigned and analyzed according to the importance and relevancy which is time management.  
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Figure 1: Customer Relationship Management (CRM) 
Source: Towards data science, 2018
Summarization 
Summarization is the process in which the most important and essential information from the text is extracted to cut the information short (Bharti and Babu, 2017, p. 1). It processes the data or text in a summarized way but it provides useful information which was covered in the original article. It is considered to be a powerful tool in which a glimpse of entire data is provided. 
Example: Business Intelligence, contextual advertising, cybercrime prevention, etc. In the world of the internet, the risk of crimes has increased through the internet therefore text mining intelligence and anti-crime software and applications have made crime prevention easy for the law and companies. Business intelligence has made companies easily taking decisions. Text mining has enabled companies and decision-makers to quickly jump to the important sources and analyze large data.  
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Figure 2: Business Intelligence
Source: Ostar Awards, 2022
 


[bookmark: _Toc102387805]Advantages and disadvantages of using SPSS and Excel
	SPSS
	SPSS
	Excel
	Excel

	Advantages
	Disadvantages
	Advantages
	Disadvantages

	This software is user-friendly in which beginners can easily conduct research.
	SPSS is an expensive software that cannot be purchased by everyone.
	Microsoft Excel is a software in which calculations are performed and data is easily stored.
	Lack of control and security in excel is the major issue. 

	The output is easily done once the data is entered in SPSS. 
	Different features can be accessed by the users by taking the training. 
	Data visualization which charts is easily done in Excel. 
	Advanced Excel is difficult to use and its prices are high. 

	This is statistical software that is easily accessible by anyone and all sort of data can be entered and organized in the file. 
	Some features are not simple to use like graphs. 
	There are many free templates in Excel to use. 
	Any error made in data entry can lead to different results.

	SPSS can take data in almost all formats and types of files and the results are presented in the forms of tabulated reports, charts, and descriptive statistics. 
	A large amount of data set cannot be analyzed.
	It is easy to apply filters and sort data in Excel and then clean the data.
	Using excel functions and formulas is difficult if proper knowledge is not there.

	Interpretation of results is easy and complex tests are available. 
	SPSS is very similar to Excel. 
	Huge data can be stored with different excel sheets. 
	It is sometimes difficult to protect your files from viruses. 
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[bookmark: _Toc102387807]Conclusion
The report covered different aspects of the software Microsoft excel and also its importance in data analysis. Excel is a tool that is free of cost and can be accessed on computers, tablets, and mobile phones through an application. Data analysis is an important tool in the digital era and gives companies a competitive advantage. Different data mining and text mining methods are discussed in the reports. The data analysis of the raw data provided was also done and useful information from that data has been extracted using pivot tables and the VLOOKUP function.
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