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[bookmark: _Toc98690153]Excel uses in pre-processing
Pre-processing is a method through which the raw data is converted into a meaningful form so that it can be processed further for analysis and required decisions can be taken according to it. With the help of it, certain issues can be resolved like inaccurate data, missing data or trends that cannot be determined with it. For the pre-processing several methods are available are sampling which is selecting a sample from a large population and transforming the raw data into a single input and also removing the noise of the data that is denoising. After it, imputation is done so that missing value can be found from the data and normalization is done so that organization of data can be done and extraction is done after it so that features can be determined of the data. In excel the pre-processing can be done by the string command to know the number of times the word has occurred and under it, various functions are there which are Len used to know the length of the word and with Len substitute the letters can be removed from the word. To know the first word from the string there is another function that can be used to extract it which is the left function. Another is the if error through which that is space can be determined according to the words. To know the last name of the people the mid function is used so that other functions can be used with it (Golfarelli and Rizzi, 2020). 
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In excel there are various ways through which data can be analyzed as there are many functions available for it and the most common features which are used widely are the sort and the pivot table option.  For analysing the first step which needs to be kept in mind is to clean the data set and then the diagnosis needs to be performed and then the required function needs to be used so that the output can come out (Er Kara and Oktay Fırat, 2018). 
In the sort function, the data can be arranged according to the needs of the researcher that is in ascending or descending order. Also, with the help of sorting the data can be analyzed according to the trends as the trends can be identified and the count can be used with it if the sorting needs to be done according to some criteria. Another feature that can be used is the pivot table as the data are large in number and to reduce the size of the data this feature can be used. And with the help of the pivot table, the charts can be created according to the data which is in this table and the analysis can be done according to it. The advantage of using it is that it is user friendly as the columns just need to be dragged under it and are needed to be classified in the rows and columns and the drop-down button can be used so that the data which is needed can be selected and the analysis can be done easily. Also, the data can be selected instantly with one click and the information can be selected and analyzed within the seconds and the time can be saved easily so that the analysis can be done. 
The filtering is the other function that can be utilized so that the data can be displayed according to certain criteria and the records can be displayed with the help of it. The chart can also be used to analyse the data as there are various types of charts under it. Also, the tables can be made as to the master table and the analysis can be done very easily as under the table there are rows and columns according to which data is inserted according to the needs and other function which can be used is the what-if analysis in which the data can be analysed according to the condition which is set that is what if criteria are et first and then the condition is set according to it. Also, the analysis tool pack is the added package under the excel through which the high-level analysis can be performed like the descriptive analysis under which the mean median and mode can be done, the ANOVA where the analysis of variance can be done easily, f test, z test, independent t-test and many other functions can be performed (Cosma, E., 2019). 
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For many firms to take decisions related to the business matter one of the most important criteria they rely upon is the data as the data is very large and to take accurate decisions, they use the process of visualization which makes the decision making easy. The visualization of the data can be done by using various platforms available in the market but the most common tool used is excel as it has a variety of options to visualize the data according to the needs. For making the data visualize the first step is to enter the accurate data in the spreadsheet then select the columns or rows on which the chart needs to be created and after that go to insert and select the chart that is needed and click on ok and the chart appears after which the editing can be performed like the trendline can be added, data labels can be added, chart title can also be added and many other things (Buckingham and Goodall, 2019). 
The combination chart can be created in excel when there are two or more categories of data and the difference needs to be known so that the decision making is smooth so for it the line, as well as column chart, can be used because in column one type of data set will be displayed whereas in the line another type of data will be displayed which will make it easy to know about both the data. For instance, the revenue and expenditure can be used to create a combination chart as the revenue are the income which is earned by selling the products and the expenses are the cost which is incurred in manufacturing it so the decision can be easily taken on the monthly basis or quarterly bases by knowing in which month expenses and revenue were more.
Apart from easy charts, excel can generate high-level charts like the Gantt chart, heat maps, highlight tables and many other more charts. Under the Gantt chart, the data can be identified according to the project needs and mostly the graph is horizontal in the format as the data is arranged according to it and these horizontal charts under it represent the timeline and the length of the project and also the duration which is the start and end date of the project. Also, the use of this chart is that managing and scheduling of the tasks can be done easily and the project manager uses it for communication of the project to the team members so that the project can be completed on the given timeline and results in the profit for the firm. The highlight tables are used so that the important data can be highlighted and the analysis can be done so that the output can be investigated easily and the decision can be made according to it. The use of heat maps is that the colour is coded in it and the users can easily navigate to the directions and the time can be saved (Golfarelli and Rizzi, 2020). 
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	Youth Unemployment
	State size
	
	
	
	
	
	

	Crime rate 
	50
	78
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	Grand Total
	79
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	88
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In the above graph and table, the pivot table is used to know the crime rate according to the size of the state. With the help of the pivot table, the data which is wanted to be analyzed is selected so that the research can be done according to the selected data. Here, first, the crime rate along with state size and youth unemployment has been selected so that crime rate higher than 100 and the state size higher than 50 unemployment rates can be known. Here the highest crime rate is 157.7 of the city’s 157 with an unemployment rate of 100. Similarly, the lowest crime rate is 119.7 of the city’s 168 with unemployment of 85 (Süzen, et.al., 2020). 
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	CrimeRate10
	Youth10
	HighYouthUnemploy10
	Unemployment youth

	26.5
	135
	1
	High

	35.9
	135
	1
	High

	37.1
	153
	0
	Low

	42.7
	139
	0
	Low

	46.7
	125
	1
	High

	47.9
	128
	1
	High

	50.6
	153
	1
	High

	55.9
	143
	1
	High

	61.8
	153
	1
	High

	65.4
	134
	1
	High

	71.4
	142
	0
	Low

	75.4
	134
	0
	Low

	77.3
	137
	0
	Low

	78.6
	132
	0
	Low

	80.6
	153
	1
	High

	82.2
	130
	1
	High

	87.5
	134
	1
	High

	92.9
	127
	0
	Low

	94.1
	134
	0
	Low

	96.2
	161
	0
	Low

	97.8
	152
	0
	Low

	99.9
	162
	0
	Low




In the above column chart and table, the crime rate has been determined according to the youth unemployment that is if the condition is used to determine it and the condition was that if youth unemployment is equal to one then it is high and if it is zero then it is low. The result which came out to be was that high crime rate was low in numbers when compared with a low crime rate as it was thirteen in total. The crime rate of 99.9 had a low unemployment rate which means that unemployment does not impact the crime in the city (Kausar, et.al., 2018). 
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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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The total number of students in the school is 200 out of which 95 students like the vanilla ice cream flavour which is the highest among the three flavours because they share in it is of 47.5%.  Also, it can be observed from the bar graph that vanilla is having higher share when compared with the other two flavours (Buckingham and Goodall, 2019). 
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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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From the above pie chart and the table, it can be depicted that the ratio of male and female has been calculated in the school of 200 students. The result that has come out to be is that 91 are male students whereas the remaining 109 are female students. The percentage share of male and female candidates is respectively 45.5 and 54.5 per cent (Jalal and Ali, 2021). 
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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
	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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In the above two tables, the mean and median along with the frequency has been calculated and the pie chart depicts the share of the three flavours. The mean has come out to be 1.8 which means that the average number of students liking the flavours are this much and the median is 2 which refers to the middle value of the data set. The share of chocolate and strawberry are respectively 23.5 and 29 per cent (Buckingham and Goodall, 2019). 
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	Initial Cluster Centers

	
	Cluster

	
	1
	2

	ice_cream
	3
	1

	female
	0
	1




	Final Cluster Centers

	
	Cluster

	
	1
	2

	ice_cream
	3
	1

	female
	0
	1




	Number of Cases in each Cluster

	Cluster
	1
	73.000

	
	2
	127.000

	Valid
	200.000

	Missing
	.000



In the above three tables, the k means clustering output is classified where the sample which was taken was on gender and the flavours liked by the students. In the cluster analysis, it becomes easy to classify the data according to the needs where k in it means the number of samples that are taken and here two categories of the sample are taken which are gender and flavour. In the initial cluster sample table and the final cluster sample table, there are no changes because the tables which were taken were the same and in it, three in the ice cream donates the three flavours and one in the female donates the number of it. The number of cases in each cluster has come out to be 73 in clusters one and two it has come out to be 127 and the total of it is 200 (Alrajhi and Kamel, 2019). 
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Data mining methods
a. Classification: This technique of data mining helps the user to classify the data into different classes so that it becomes easy to easily identify the data and analyze it. Under it, data can be classified according to various categories depending upon the requirements of the user like the handing of data on the worldwide web, time data series and many other things. Classifying according to the database like relational, transactional and others, according to knowledge such as clustering, discrimination and other things. 
b. Association: Under it, the hidden link can be discovered as the association is there between two or more items and association is found out using the if equation as under it the condition is there if the statement is true then it will produce the result which is under the true statement and not then the false statement result will be produced (Derks, et.al., 2022).
Text mining methods 
a. Extraction of information: With the help of it the user can extract the information from a large variety of text according to the needs as the user requires the information to be meaningful. The major focus is upon mining the data from the structured and semi-structured texts according to the entities, attributes and the relationship between them. 
b. Summarization: In the text mining the summary of the data can be generated so that valuable information can be passed through the end-users with the help of the further decisions are taken by them. It is done by retrieving the valuable information from each data set and making summaries out of it and then producing the result thus keeping the quality of the document which is original. There are various methods through which it is done like clustering, decision tree, regression and other methods (Farmanbar and Rong, 2020). 
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Excel merits
a. Data organizing: With excel it becomes easy to easily organize the data in the rows and columns neatly as these rows and columns can be easily identified through the labels that are there like A1, C2 and many others.
b. Calculations easy: In excel, there are many functions with the help of which many mathematical calculations can be performed within seconds and it saves the time of the accountants and other persons to do the things manually. 
Excel demerits
a. Syntax: It is not easy to learn the syntax in one go as it requires patience and practice because each syntax has its formula and it has an effect on the quality because if the wrong data is entered it will lead to wrong results as in spreadsheet if there is the linkage of one cell with other the result will be affected. 
b. Security: It becomes difficult to protect it from hackers because if the sheet is password protected then many hackers can identify and steal the confidential information of the business thus hampering the trust of the users (Kaiser, Yang, and Wuitschik, 2018).
SPSS merits
a. Time-saving: In spss, it becomes easy and fast to transfer and analyze the data according to the needs so that properly analyze can be done and it saves time because here the user just needs to click on the tabs to get the output that is desired.
b. Compatible: It means that in the spss data can be imported from various other analytical tools by just clicking on one option that is imported and for researchers, it becomes easy to get the data from other tools and it helps them to save the cost.
SPSS demerits
a. Expensive: The tool spss is very expensive because exit needs to be purchased and it comes with an annual subscription cost which is very expensive and cannot be afforded by everyone especially students who are the main users as they learn the tool at this stage.
b. Requires training: To use the spss requires proper training because many assumptions are taken to run inferential test and without proper training, it cannot be used as the graphs which are made under it also requires the training (Zacharis, 2018).
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