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[bookmark: _Toc102229762]Use of excel for pre-processing
The data which is obtained from various sources in the real world contains many types of errors and to know that error beforehand that is before the analysis of that data begins it is necessary to pre-process it as with the help of it the data can be easily transferred into a meaningful form from the raw data with the help of many ways. These errors which are there in the data can be due to any of the following things that are due to the values which are lacking in the attributes, outliers in the data, inconsistent data, lack in the interests of the attributes and due to many other things. In excel this pre-processing of the data can be done with the help of many things if the extra space is there in the data due for any reason it can be removed with the help of trim in which the extra spaces between the words are easily removed (Zou, Lloyd and Baumbusch, 2020). 
In the huge data when the dashboard is needed to be created then it is necessary to remove the blank cells and doing it manually takes time so with excel it can be done within seconds by just pressing control plus enter. It is also necessary to remove the duplicate values which are there in the data so that the analysis which is performed does not get hampered as the results will be based on these values and it is necessary to remove them which can be done in excel by highlighting or deleting the duplicate data. If any error is spotted in the data, it can be easily highlighted in excel by going to the conditional formatting and highlighting those cells so that data can be excluded from the analysis. Also, the pre-processing of the data involves checking the errors related to the spelling spell check can be easily done using the F7 key which is the shortcut to know the errors and if any data needs to be replaced which is not going to be used in the analysis than it is simple in Excel to replace with the help of find and replace option in which the data that needs to be replaced is first found and then the value which is needed to be used is replace using it (Mishra, et.al., 2019). 


[bookmark: _Toc102229763]Excel for analysis 
The data which is available to the analyst is required to be used so that the conclusion can be made regarding what is happening and why it is happening so it is necessary to analyse the data and in excel it is easy to analyse the data which is there with the help of various functions and the features that this tool is having. The features which are there in the excel through which analysis can be performed is the sorting in which the data which is needed is selected and this feature can be used on a single column or multiple columns depending on the needs and also it can be done according to criteria or in descending or ascending order. Another function which can be used for the analysis is the filtering option in which the data which is needed for the analysis can be selected using the filter option in which a criterion is decided and then the data is selected based on those criteria (Emil, 2018). 
The condition if is also used in which the data is selected based on the criteria which are put in the if condition and these, if the condition is of various types in the excel in which it can be put according to the analysis, needs like sum if, count if, average if and many other kinds of it. If the available data contains huge data then it can be easily analysed using the pivot table feature in which the data which is needed is transferred in this table and the data which is needed to be transferred in rows and columns can be done easily by just dragging that variable in it and it the feature of filter is also there in which the data if needed to be selected according to certain criteria can be done easily and in this table, if the values which are there in the table are needed according to the sum, average, count and in many other ways it can be avail easily. The analysis which involves using the hypothesis test the analysis in excel can be performed easily of these things with the help of the solver pack that is there in the data tab and, there are various options of tests like the descriptive statistics, regression analysis, z test, correlation, a nova and many other tests (Aziz and Aftab, 2021). 
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The visualisation of the data is important to make the data understandable as in it the data is described in the form of various charts which are available in the excel and this feature makes it easy for those users who do not understand the data which is available in the form of table and interpreting it makes it difficult for those users. Also, the various charts which are used for it are bar graphs, column graphs, pie charts, line charts and many other things. The line graph makes it easy to predict the trend which is going on as in it the graph which is there is having the line and it becomes easy to know where the data is moving that is in the positive direction or the negative direction and also in it, the feature of forecasting can be applied easily that is if in the future sales is needed to be forecasted than it can be shown to the people using the line graph and with the help of it the investors of the firm can take the decision easily. The bar graph makes it easy to know which is having the highest share and which bar is having the lowest share and with the help of it can be known in which bar the profitability is there (UnnisaBegum, Hussain and Shaik, 2019). 
The importance of excel under it is that creating the charts with the help of it takes no time as the data is needed to be selected of which chart is needed and then after it on the insert tab there is the option of creating the graphs and it depends on the user if they want the graphs that are being recommended or if they want another graph depending on their choice. Also, these graphs have many editing options under them if the colour of the chart is needed to change it can be done easily, if the chart needs to be shown in another way that is the background, then in the design tab it can be done, if the labels are needed in rows or column it can be added, the trend line can also be made in the graphs easily and also the data values can be added in the graphs in the percentage form or number forms and there are many features under it (Bauzon, Murphy and Wahi-Gururaj, 2021). 
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	Row Labels
	Sum of Youth Unemployment

	103
	76

	104.3
	83

	105.9
	113

	106.6
	81

	107.2
	84

	108.3
	102

	109.4
	89

	112.1
	116

	114.3
	97

	115.1
	142

	117.2
	111

	119.7
	92

	121.6
	76

	123.4
	88

	127.2
	83

	132.4
	103

	135.5
	130

	137.8
	91

	140.8
	87

	145.4
	79

	149.3
	96

	154.3
	77

	157.7
	102

	161.8
	102

	Grand Total
	2300




Interpretation: In the above table the crime rate has been calculated using the pivot table which is the feature in the excel and it has been calculated based on the youth unemployment and the data of the crime rate is given which is higher than 100 as below 100 data has been excluded using the filter option of the pivot table. From it can be observed that total of the youth unemployment has come out to be 2300 and this total is based on the crime rate which is above 100. The highest youth unemployment is 142 which is having a crime rate of 115.1 and the second-highest unemployment rate is 130 having a crime rate of 135.5. The lowest crime rate in the data is showcased above is 103 and the youth unemployment in it is 76 and the highest crime rate 161.8 is having the youth unemployment at 102 which is similar to the 157.7 crime rate (Suryanto, 2021). 
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	Row Labels
	Sum of Wage
	If condition

	45.5
	564
	high

	52.3
	453
	low

	56.6
	288
	low

	60.3
	457
	low

	64.2
	593
	high

	67.6
	507
	high

	70.5
	486
	low

	73.2
	487
	low

	75
	489
	low

	78.1
	425
	low

	79.8
	318
	low

	82.3
	572
	high

	83.1
	529
	high

	84.9
	689
	high

	85.6
	396
	low

	88
	526
	high

	92.3
	557
	high

	94.3
	627
	high

	95.3
	617
	high

	96.8
	394
	low

	97.4
	405
	low

	98.7
	496
	low

	99.9
	395
	low

	Grand Total
	11270
	




Interpretation: In the table which is given above the crime rate has been calculated using the if function in which the condition that was applied was that if the wage rate is less than 500 then the crime rate is low but if the wage rate is greater than 500 than the crime rate is high. So, it can be observed that the highest count has been received to the crime rate having the wage rate low because the total count of it is 13 and the higher wage rate is having the count of 10. The crime rate of 45.5 which is low is having the wage rate of 564 so it is classified as having the crime rate which is the highest. Similarly, the crime rate of 99.9 is having a wage rate of 395 which is low according to the if condition (Lemenkova, 2019). 


	Attribute 
	
	
	

	Region 
	
	
	

	0
	Northern 
	
	

	1
	Southern 
	
	

	
	
	
	

	
	
	Northern
	Southern

	Youth
	%
	63%
	37%

	Education
	%
	68%
	32%

	ExpenditureYear0
	%
	72%
	28%

	Labour Force
	%
	68%
	32%

	Males
	%
	66%
	34%

	More Males
	%
	66%
	34%

	State Size
	%
	68%
	32%

	Youth Unemployment
	%
	67%
	33%

	Mature Unemployment
	%
	65%
	35%

	High Youth Unemployed
	%
	93%
	7%

	Wage
	%
	71%
	29%

	Below Wage
	%
	59%
	41%
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Interpretation: In the table given above the variables are given according to the region which are north and south in which the highest percentage in north region is of high youth unemployed which is 93% and in southern region the share of it is low which is 7%. In southern region the highest share is of below wage which is 41% but when compared with northern region the share is low as 59% is the share of it. Also, all the variables are having higher share in northern region when compared with southern region. 

[bookmark: _Toc102229768]Part 2
[bookmark: _Toc102229769]Vanilla Flavour liked by students

	ice_cream

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Vanilaa
	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
	



[image: ]
Interpretation: The number of students liking the vanilla flavour is 95 which forms the 47.5% of the students liking this flavour as the total number of students is 200 and the remaining number of students are liking the other flavours (Furmanova, et.al., 2020). 
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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
	



[image: ]


Interpretation: In the survey, the total number of participants that participated was 200 the male participants were 91 and the 109 remaining participants were female and they are forming 54.5% of the total participants (Cosma, 2019). 
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	Statistics

	ice_cream  

	N
	Valid
	200

	
	Missing
	0

	Mean
	1.82

	Median
	2.00




	ice_cream

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Vanilaa
	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
	



[image: ]

Interpretation: In the table and pie chart which are being showcased above the mean and the median is given in which 1.82 is the mean and 2.00 is the median of the students who participated in the survey and are liking the flavour chocolate and strawberry and the difference between the two is of 0.1 and it is best for the survey as the difference is not high (Weissgerber, et.al., 2019). 
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	Initial Cluster Centers

	
	Cluster

	
	1
	2

	video
	29
	74

	puzzle
	26
	66





	Iteration History

	Iteration
	Change in Cluster Centers

	
	1
	2

	1
	21.986
	18.375

	2
	.739
	.631

	3
	1.084
	.969

	4
	.215
	.219

	5
	.285
	.262

	6
	.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 60.208.




	Final Cluster Centers

	
	Cluster

	
	1
	2

	video
	45
	58

	puzzle
	44
	60




	Number of Cases in each Cluster

	Cluster
	1
	95.000

	
	2
	105.000

	Valid
	200.000

	Missing
	.000



Interpretation: In the tables given above the cluster analysis has been performed using the k means clustering in the spss in which the variables that were taken are video and the puzzle and here the k is two because only two things are taken and in the iteration table six iterations have come which have the connection of one with two, two with three and so on. In the final cluster centres table, the cluster which has come of video and the puzzle is given after the iteration has been performed and the number of cases in cluster one is 95 and 105 is the number of cases in cluster two (Antons, et.al., 2020). 
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Data mining
a. Classification: In this method, the process of classifying is used which is dividing the data into various subgroups and then identifying what every subgroup is telling so that an accurate method of analysis can be applied. In the business world, this method is mainly used by every sector like in the banking industry it is used to know the types of loan appliers and the risk associated with them. 
b. Association: This method is used to predict the relationship of the variables that is with the help of the correlation as with the help of it the behaviour of two or more variables can be predicted easily. In the business, it is used mainly by the marketing experts to predict the things which consumer purchases with one product. 
c. Prediction: In this method, the forecasting of what is going to happen is done so that trends can be known in it the most common thing used is the regression analysis and in business, the sales manager uses it to predict the sales which are going to happen in the coming year (Zou, Lloyd and Baumbusch, 2020). 
Text mining 
a. Extracting information: In this text mining method, the information is retrieved from the large database which is meaningful and then using this information in the form of subgroups that have been created so that in future it becomes easy to identify the information which was used for the analysis. In business, this type of method is used in the medical line to research any disease as the data available with them is very huge and the information is then extracted from it for the analysis. 
b. Summarizing information: This method is used to summarize the large amount of information that has been extracted into a new folder so that it becomes easy to know what the information is about and then this information is stored so that in future can be used and can be known which text was used for the analysis. In business, it is used by the finance department people as they have lots of information available to them and they summarize the information year wise so that it becomes easy for referring to the data when it is needed (Mishra, et.al., 2019). 
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SPSS
	Advantages
	Disadvantages 

	· When the SPSS is used for the analysis, it becomes easy to analyse the data easily because in it the knowledge of statistics is required and then the buttons are needed to be clicked to get the results which are needed like for the descriptive statistics the user needs to click on analyse and then on descriptive statistics and then the variables on which it is needed (Bauzon, Murphy and Wahi-Gururaj, 2021). 
	· The demerit of using this tool for the analysis purpose is that proper training is required because the tool has many features under it which are hidden and with the proper training this tool can be used easily also the knowledge of statistics is required to use it as the tool is mainly used for high-level analysis. 

	· The other merit of using this tool is that the data can be analysed using the visualisation that is with the help of various kinds of graphs and making these graphs using this tool is very easy because the user just needs to click on the graph option and after that just click on the variable on which graph is needed. 
	· The disadvantage of this tool is that it is not accessible to everybody since it is a paid tool of analysis and its cost is very high and affording this tool is not with every person which makes it a less useful tool for the researchers (UnnisaBegum, Hussain and Shaik, 2019). 



Excel 
	Advantages
	Disadvantages 

	· The merit of this tool is that it is accessible to everybody since it is not a paid tool and using it is very easy because only the formulas are needed to be entered referring to the cells of this tool is also easy as every cell has its name (Aziz and Aftab, 2021).
	· The major demerit of this tool is that training is required if a high-level analysis is needed to be performed because this tool has many features and using it requires proper training. 

	· In this tool, the major advantage is that if the same formula is needed in every cell, then the user does not need to enter manually the formula in each cell as dragging the cell in which the formula is entered first can be used for it. 
	· The other demerit is that the business using it for the financial analysis needs to safeguard themselves as the security of this tool is very low and hackers can easily hack it which will result in a loss for them (Emil, 2018). 
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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	76	83	113	81	84	102	89	116	97	142	111	92	76	88	83	103	130	91	87	79	96	77	102	102	



Crime rate

Row Labels	45.5	52.3	56.6	60.3	64.2	67.599999999999994	70.5	73.2	75	78.099999999999994	79.8	82.3	83.1	84.9	85.6	88	92.3	94.3	95.3	96.8	97.4	98.7	99.9	Sum of Wage	564	453	288	457	593	507	486	487	489	425	318	572	529	689	396	526	557	627	617	394	405	496	395	If condition	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	
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