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This feature under excel is used for pre-processing the data which is available for analysis so that the data which is available in raw form can be converted into meaningful form and it is easy for the researcher to easily analyse the data. There are several steps under it for pre-processing the data and the first is the cleansing of the data in which the missing values are identified as these values hamper the quality of research and the option available for it is to ignore those values or fill those values so that analysis which is done can be done easily. Also, the other method of pre-processing the data is to first identify the noisy data that are those data that are large in number and can be categorised into various groups as by doing it the available data is small in size and easy to understand and analyse of the data can be performed easily (Kaula and Kaula,2018).
The other method under pre-processing the data is to perform the mining under which the data is transformed that is converted into an understandable way and this is performed by normalising the data in which various scales of the data are identified and these values of the data are set according to it. At the end of pre-processing the data, the available data is used by the researcher and which is not needed is removed from the file and then the analysis is performed on the remaining data (Oike, Ogawa and Oishi, 2019).
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This feature under excel has made it easy for the users to easily analyse the data and make the decisions according to it there are various functions available under this tool to analyse the data and these functions range from easy to complex functions. Apart, from the available functions, there is also a feature of the data analysis tab in this tool where high-level analysis can be performed easily by just clicking on it and selecting the method that is needed like the t-test, f test, regression and many other methods under it (Murana, 2021). 
The best feature of the excel for analysing large sets of data is the pivot table in which the selection of the data is done according to the needs of the research that is under this table rows and columns are identified in which the data which is needed by the analyst in the rows can be entered in a row and similarly the data which is needed in the column can be entered into it. Also, under it, the filter option is available with the help of which the data which is needed can only be selected in the table and this data should be under the filter tab and also the count, sum, average and many other mathematical functions can be performed of the data under it by just clicking the function which is needed for that data (Putra, Dewi, and Kariyanto, 2021). 
The financial analysis of the data can be performed easily with the help of this tool because this tool is having those functions from which this kind of analysis can be performed like the net present value, internal rate of return and many more functions. Also, the ratios which are needed to be calculated to make the decisions by the stakeholders in the company are calculated using this tool because only the functions are needed to be entered for it and can be dragged down if it is for several years. Also, the comparison of the financial statements can be performed easily because this tool has a feature that makes the comparison easier (Aziz and Aftab, 2021). 
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In excel there are various features available to make the data visually appear and this is with the help of various charts which are given in the insert tab of the tool. This visualising is the necessary option for the decision-makers as by just looking at these charts the decision can be made easily because these charts predict the trend that is going on from several years or the comparisons of the products can be done easily by just looking at these charts. Also, in the business presentation, these charts are used by the presenter so that presentation can look attractive and the decisions which are needed to be made by the people looking at these presentations can be made easily. Also, if the user does not understand which chart to use the excel has the feature to suggest to the user the chart that can be used with the available data by just going on the inset tab and clicking on the recommended charts and there the charts of that data are available (Silin, et.al., 2021). 
The data which is there in the spreadsheet is in large amounts and if the user needs to make the chart on the specific data than then excel has the feature it which makes it easy for making the chart of that specific data by just pressing the control key and selecting the data which is needed for that chart. Also, it has another option if the chart that is made is not specifying what is needed to be told then the design of the chart can be easily changed by just clicking on the type of the chart which is needed and this saves the time of again selecting the data. The rows of the chart can also be switched with the columns so that the data which is needed in the column can be shifted from the row easily (Chang, et.al., 2021). 
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	Row Labels
	Sum of Wage

	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

	Grand Total
	13423




Interpretation: In the table and line graph given above the crime rate has been calculated based on the wages and for it, the tool that is used is excel and under it, the function of the pivot table was used. In the crime rate, the rate which has been selected is above 100 because above this rate it means that more crimes are taking place and to find out in it the crime which is taking place is due to the wages it has been taken. The lowest crime rate which is 103 is having a sum of wages of 382 and the highest crime rate which is 161.8 is having a sum of wages of 674 which means that the lower the crime rate lower is the wages of the person. Also, the line graph is moving up and down which means that wages are not the factor in determining the crime rate (STOICĂNESCU, POPESCU and ZAVATE, 2018). 
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	Row Labels
	Sum of Education10
	Sum of StateSize10
	Low/High

	45.5
	12.5
	6
	low

	52.3
	10.9
	7
	low

	56.6
	11
	24
	low

	60.3
	11.8
	20
	low

	64.2
	12.2
	42
	low

	67.6
	13.8
	28
	low

	70.5
	14.1
	14
	low

	73.2
	13
	11
	low

	75
	12.9
	5
	low

	78.1
	11.2
	7
	low

	79.8
	13.1
	19
	low

	82.3
	12.4
	117
	high

	83.1
	13.7
	23
	low

	84.9
	13.3
	25
	low

	85.6
	11.2
	47
	low

	88
	12.9
	8
	low

	92.3
	12.9
	33
	low

	94.3
	13.3
	52
	high

	95.3
	11.9
	99
	high

	96.8
	10.1
	32
	low

	97.4
	11
	30
	low

	98.7
	12
	41
	low

	99.9
	10.7
	35
	low

	103
	10.9
	25
	low

	104.3
	12.7
	50
	high

	105.9
	13.4
	3
	low

	106.6
	11.2
	39
	low

	107.2
	13.9
	9
	low

	108.3
	13.8
	19
	low

	109.4
	11.3
	32
	low

	112.1
	10.7
	33
	low

	114.3
	12.9
	4
	low

	115.1
	13.6
	7
	low

	117.2
	13
	29
	low

	119.7
	11.9
	180
	high

	121.6
	14
	24
	low

	123.4
	11.8
	99
	high

	127.2
	10.2
	44
	low

	132.4
	12.1
	11
	low

	135.5
	12.5
	77
	high

	137.8
	14.2
	19
	low

	140.8
	12
	10
	low

	145.4
	12.1
	52
	high

	149.3
	12.2
	13
	low

	154.3
	12.2
	104
	high

	157.7
	15.2
	160
	high

	161.8
	13.2
	4
	low

	Grand Total
	582.9
	1772
	




Interpretation: In the table and graph given above the crime rate has been calculated based on the education and the state size in which all the crime rate has been taken so that a proper conclusion can be made that is if the state size has an impact on the crime rate or not. Also, the, if the condition has been used to know whether the crime that is taking place has an as high or low rate and this condition, is based on the state size that is if the sum of state size is less than fifty then it is low otherwise the crime rate is high. It can be observed that the crime rate which is based on low has received the highest count when compared with the crime rate having the highest count. Also, the lowest crime rate 45.5 is having the lowest crime rate based on the sum of state size and similarly the highest crime rate 161.8 is also having the lowest crime rate based on the sum of state size (Kachholz and Tränckner, 2021).
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	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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Interpretation: In the table and bar graph given above the ice cream flavours liked by the students are given in which the total number of students liking the vanilla flavour is 95 which forms the 47.5% of total students liking it among the total two hundred students (Khan,  Kalwar and Chaudhry, 2021). 
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	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
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Interpretation: In the pie chart and the table given above the gender of the students are showcased which are the male and female and among it, 91 are the male student and the rest 109 are the female students and in the percentage terms the male is 45.5% and the females are 54.5% (Regin, Rajest and Singh, 2021).
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	Statistics

	ice_cream  

	N
	Valid
	200

	
	Missing
	0

	Mean
	1.82

	Median
	2.00
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Interpretation: In the bar graph and table given above the mean and median of the students liking the chocolate and strawberry flavour is given in which the mean has come out to be 1.82 and the median is 2.00 and this means that both the values are best because the mean of the data is centred around the good median (Antons, et.al., 2020). 
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	Initial Cluster Centers

	
	Cluster

	
	1
	2

	female
	0
	1

	ice_cream
	3
	1




	Iteration History

	Iteration
	Change in Cluster Centers

	
	1
	2

	1
	.447
	.448

	2
	.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 2. The minimum distance between initial centres is 2.236.






	Final Cluster Centers

	
	Cluster

	
	1
	2

	female
	0
	1

	ice_cream
	3
	1




	Number of Cases in each Cluster

	Cluster
	1
	73.000

	
	2
	127.000

	Valid
	200.000

	Missing
	.000



Interpretation: In the tables given above the clustering of the data is shown which is done using the k means clustering and under it, the total clusters which are taken are two based on the gender and the flavours of the ice cream. Also, the values of the cluster have come out based on two clusters that are based on genders which are male and female in which the cluster one representing the male has a low value which is 73 and the cluster two which is female is having a value of 127 and there is no missing value under these clusters (Chang, et.al., 2021). 
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Data mining methods
a. Outliers: In this, the outliers refer to the values in the data set which are lying very far away from the median values and these values make the analysis inaccurate because the effect of these values is very large and this makes the decision making inaccurate so the method of data mining helps in detecting these outliers and removing it from the data. In the business world, this technique is used mostly by the service-based industry as the banking industry uses it to know the frauds which take place under credit cards as the outliers are mostly present here. 
b. Classification: In this method, the classification of the data items is done according to the needs so that these groups which are classified according to their attributes can be further used for analysis as this helps in the proper analysis and making the conclusion. This classification is done in two-step which is the learning step in which the groups are decided according to needs and then in the second step they are classified and the test is run. In the business world, this technique is used by the bank to know the repayment capacity of the customers and classify them according to low, medium and high categories (Putra, Dewi, and Kariyanto, 2021). 
Text mining methods
a. Categorization: In this method, the data which is used for the analysis is categorized according to the needs of the research so that it becomes helpful to carry out the research. This method starts when the data is pre-processed and ends when the objectives of the research are decided so that categories can be assigned to the data and it is helpful in the business world when the company prepares the budget so that allocation can be done in the departments according to the categories. 
b. Visualisation: This method is used when the data is needed to be presented in the form of various charts so that it becomes easy to analyse the data by looking at those charts and there are various types of charts that can be used for it. In the business world, it is used mostly when the presentations are given to clients as they are the stakeholders of the firm and this makes the decision making easy (Murana, 2021). 
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SPSS
	Advantages
	Disadvantages

	· The major advantage of using spss in data analysis is that it saves time in the analysis as it takes only seconds to get the result by just knowing how to perform the test. 
	· The disadvantage of this tool is that for performing the analysis with the help of this tool proper training is required because the tool is very complex and with proper training, the analysis can be performed easily.

	· This tool allows the user to import the data from another analysis tool which makes it user friendly and also the complex calculations can be performed with the help of it. 
	· The tool is not accessible to all since it is a paid tool and is very expensive and cannot be afforded by everyone so this tool is not used by everybody.

	· With the help of this tool, the researcher can perform a high-level test which involves taking the assumptions so that research can be completed efficiently and this tool has various tests associated with it. 
	· Another demerit of this tool is that for performing the analysis on a very large data set this tool cannot be used because it has many limitations under its test for it (Silin, et.al., 2021). 



Excel
	Advantages
	Disadvantages

	· The major merit of this tool is that data entry is easy as each cell has its name which makes it easy for the people to know in which cell to enter the data and for analysis which cell, they need to use so that the analysis is accurate. 
	· The biggest demerit of the excel is that the tool is not secured from the hackers which makes it difficult for the business people to trust this tool as their data can be leaked and also the tool cannot perform the analysis on the huge data set. 

	· The comparisons which are made of the data are accurate because of the function filtering and sorting in which the data is needed for the comparison and sorting according to the needs. 
	· The tool can give the wrong output due to the human error that is if anything is entered wrong or is missed unintentionally then the result of the analysis will not be accurate. 

	· The representation of the data can be done easily as the representation is done using the graphs which are of various types and every graph can be edited according to the needs. 
	· The difficulty of using this tool increases when the complex formulas are used so for it the raining is required as these formulas can help the researcher to complete the research easily (Aziz and Aftab, 2021). 
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Crime rate
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Crime rate 
Total	103	104.3	105.9	106.6	107.2	108.3	109.4	112.1	114.3	115.1	117.2	119.7	121.6	123.4	127.2	132.4	135.5	137.8	140.8	145.4	149.3	154.3	157.7	161.8	382	580	588	421	590	589	631	427	620	540	622	637	462	488	513	537	626	578	559	472	557	657	673	674	
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