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PART 1
Use of excel in pre-processing the data
In the data analysis, the most important task before beginning the analysis of the data is to pre-process it that is to convert the raw which is available for the analysis into a meaningful form so that the choice which is needed to be made can be made easily. The first process in pre-processing the data is to clean the data in which missing data is identified so that it does not impact the quality of the analysis and under it first is to ignore the tuple that is if the missing data is large in number than it is needed to be avoided or to fill the values which are missing so that quality is not hampered (Hamoud, et.al., 2021). 
[bookmark: _Int_RZaql5de]Another way of pre-processing the data is to identify the noisy data that is the data that cannot be interpreted and does not hold any value and the method of performing it that is to identify the noisy data is to binning method in which the data is divided according to various groups and then the analysis is performed of the data according to these groups in which it is divided. Another way of solving the noisy data is to use the regression in which the smoothing of the data can be done as it is based on a linear function. Another way to detect it is to cluster the data as under it the outliers may be identified easily and these outliers affect the data in the way because they are lying outside the range of the data and can affect the analysis. 
[bookmark: _Int_vFO1CsLF]Another way is to transform the data so that mining can be done easily in which there are various ways like normalizing it in which the data is set according to the scales and the attributes are selected which are new so that process of mining can be done easily and the discretion can be done easily so that interval levels can be defined easily. After all these steps the last step under pre-processing is to reduce the data in which the data which is needed is selected and then which is not needed is removed from it and after it, the available data is analysed and this finishes the pre-processing of the data in the excel (Chaudhry, et.al., 2021). 
Excel uses in analysing the data 
In analysing the data, the use of excel is very much as this tool has made it easy for various users to easily analyse the data by entering various formulas that are used for it and also using the data analysis tab under it and apart from it pivot table is used for analysing the data. With the help of the pivot table, the analysis can be done easily as it helps to summarize the data in the form of the table where the data which is needed is entered into the table and this data is entered is according to the needs of the analysis where the user can select the data which is needed under the row and column and also if specific data is needed than the filter option can be applied under it and apart from it if the data is needed according to the sum. Count or average it can be done easily by just clicking on the options given along with the pivot table (Norouzian, 2021). 
In the data analysis tab that is needed to be installed the high-level analysis can be performed easily as under it various tests can be performed by just clicking on the option and then selecting the data in which the tests need to be performed and the various options of these tests are t-tests, z test, covariance, regression and many more. Apart from it, a simple analysis can also be performed using it like making the histogram chart and showing the trends under this chart can be done that is if the data which is analysed is one tail or two tail and then according to its other tests are performed. Also, the descriptive test can be performed easily that is under it the data that is selected can be analysed based on the standard deviation, range, mean, mode and many other options are there under it (Salem, et.al., 2021). 
 
Excel used in visualising the data 
Under it, the visualisation refers to the data which is made attractive using various types of charts so that interpreting the results becomes easy by looking at it and also decision making is fast as the people look at these charts to make the decisions. In excel there are many kinds of charts that can be used to make the data in visual appearance and these charts are available under the insert option if the user does not know which chart to insert then the recommended option can be used where the charts that should be made according to the data are shown and from it, the chart can be chosen and can be made available under the excel sheet in which the user is working (Ranganathan, 2021).
Excel has also the feature to make the data visually appear from the sheet in which the data is there that is if the data is in large amount and the user needs to make a chart of only some data excel provides the user with the feature of it were using the control key the data which is needed for the chart can be selected and then the chart that is required can be made. Another feature is that to make the data appear in visual terms than the data which is needed under the column or bar chart the data can be switched from row to column so that interpretation becomes easy and the decision which is needed to be taken can be taken easily. Also, the design of the chart can be changed easily under the tab which is known as the layout tab and with the help of it the title in the chart can be added and the labels can also be added to both the axis that is in horizontal and the vertical axis. 
Another feature of excel is that the chart can be made according to the combination in which two or more charts can be combined to represent the expenses and the revenue of the business in which the expenses can be represented using the column chart and the revenue can be represented using the line chart and with the help of it the stakeholders of the firm can make the decisions as in these both the charts the data is represented under one chart but are presented according to the chart that is specified so the differentiation can be done easily which makes the decision making easy (Jiang, et.al., 2022).

Crime rate using the pivot table
	Row Labels
	Sum of Education

	103
	11

	104.3
	12.5

	105.9
	13.4

	106.6
	11.1

	107.2
	13.7

	108.3
	13.8

	109.4
	11.4

	112.1
	10.9

	114.3
	12.8

	115.1
	13.7

	117.2
	12.9

	119.7
	11.9

	121.6
	13.9

	123.4
	11.7

	127.2
	10.4

	132.4
	12

	135.5
	12.5

	137.8
	14.2

	140.8
	12

	145.4
	12.2

	149.3
	12.3

	154.3
	12.3

	157.7
	15.1

	161.8
	13.2

	GRAND TOTAL
	300.9




Interpretation: In the above table and graph the crime rate has been given which has been calculated based upon the education of the people and this variable education has been taken because the people who are educated refrain from doing the crime but to know is the education the main factor behind the crime taking place this analysis has been done. Also, the crime rate based upon the education that has been taken is above 100 and the education is based upon the sum. From this, it can be interpreted that all the values of education are lying between the range of ten and fifteen and both these numbers are the highest and lowest and the number 10.4 is having a crime rate of 127.2 and the highest number 15 is having the crime rate of 157.7 which is the second-highest crime rate (Mekhrinigor, 2021).


Crime rate using if function

	Row Labels
	Sum of State Size
	Sum of Below Wage
	High/Low

	45.5
	6
	139
	Low

	52.3
	6
	200
	High

	56.6
	22
	276
	High

	60.3
	19
	249
	High

	64.2
	40
	171
	High

	67.6
	28
	206
	High

	70.5
	14
	196
	High

	73.2
	10
	166
	High

	75
	4
	170
	High

	78.1
	7
	225
	High

	79.8
	18
	250
	High

	82.3
	113
	158
	High

	83.1
	22
	190
	High

	84.9
	25
	126
	Low

	85.6
	46
	237
	High

	88
	7
	174
	High

	92.3
	34
	195
	High

	94.3
	51
	135
	Low

	95.3
	97
	163
	High

	96.8
	33
	261
	High

	97.4
	30
	264
	High

	98.7
	40
	224
	High

	99.9
	36
	251
	High

	GRAND TOTAL
	708
	4626
	




[bookmark: _Int_4Fr2NrGP]Interpretation: From the table and the line graph given above the crime rate has been calculated based on the state size and the wages are below. It can be found out that the crime rate has been taken below 100 so that the proper analysis can be done as when the rate is low it can be found out the reason behind by looking at the wage rate and according to the size of the state. From the data, it can be observed that most of the wages are high and the categorisation of the wages has been done using the if function, where wages that are less than 150 are categorised as low whereas higher than it, are categorised as high. Also, the size of the state which is high is 97 is having a wage rate high and the crime rate in this state is 95.3 which is the fifth-highest crime rate (Oktarina, 2021).

Part 2

Vanilla Flavour

	ICE CREAM

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Vanilla
	95
	47.5
	47.5
	47.5

	
	Chocolate
	47
	23.5
	23.5
	71.5

	
	Strawberry
	58
	29.0
	29.0
	100.0

	
	Total
	200
	100.0
	100.0
	



[image: ]Interpretation: The vanilla flavour is having the highest frequency and the number of students liking it is 95 among the 200 students which makes it 47.5% of students like this flavour (Abbas, et.al., 2021).

Male and Female

	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: From the table and bar graph given above it can be observed that female participants are more than the male participants and the female candidates are respectively 109 whereas the male candidates are respectively 91 which forms 45.5% of candidates (Jaggi, et.al., 2021).

Mean and median

	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
	




[image: ]
Interpretation: The mean of the participants liking the flavours strawberry and chocolate has come out to be 1.82 which is good whereas the median is 2 and it means that both the things are good as the values are nearly the same and it means that the data is centred around the median and is spread out equally (Bai, et.al., 2022). 

Clustering
	Initial Custer Center

	
	Cluster

	
	1
	2
	3

	Ice cream
	2
	1
	3



	Iteration History

	Iteration
	Changed in Cluster Center

	
	1
	2
	3

	1
	.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 1. The minimum distance between initial centres is 1.000.



	Final Cluster Center

	
	Cluster

	
	1
	2
	3

	ICE CREAM
	2
	1
	3



	Number of cases in each cluster

	Cluster
	1
	47.000

	
	2
	95.000

	
	3
	58.000

	Valid
	200.000

	Missing
	.000



In the above table, the clustering has been performed using two variables which are the female and the ice cream and the sets that are used are three and these three sets refer to the k as the technique that has been used is the k clustering method and under it, the results which have come out are based upon it in which the cluster two has come out with more value which is 95 and the second highest in the cluster three which is 58 and the lowest value has come out in cluster one which is 47 and the total values under it are 200 and the iterations which have been taken are the ten (Purwanto, et.al., 2021). 

Data mining and text mining methods 
Methods of data mining
[bookmark: _Int_n8V2ChJD]There are various methods through which the data can be mined and these methods are discussed below:
⦁	Detection of outliers: With the help of this method those things can be detected which are the outliers that are that do not belong to the data and are impacting the quality of data it is found in data through various techniques and usually this point is so much out from that data set that leads to the higher deviation. In the business, it plays a huge role as with the help of it banking industry can get the advantage of detecting the frauds that take place due to the credit cards as in it the outliers are mostly high. 
[bookmark: _Int_ins7lj8U]⦁	Association: It is used to know the hidden pattern which exists in the data and it helps to find out the link between the data which are collected. In it, the most used case is the if-then statements as with the help of it the probability of anything occurring can be found out easily and also among the different datasets the association can be done so that link can be found out. In the business, this method can be used to know the purchases that are being used from the past months and through its associations can be done (Aziz and Aftab, 2021). 

Methods of text mining 
There are various methods of text mining as this is used to know the information from the data which is unstructured and these methods of mining the text are listed below:
⦁	Visualization: In this method, the data which is used is analysed based upon various types of charts with the help of it the analysis becomes easy because these carts which are drawn are based upon the needs and are shown with various types of colours and also the labelling is done under it to show what the data is representing. In the business, it is helpful because with the help of it the presentation can be prepared and can be easily shown to the client so when the client looks at it, they can make the decision easily.
⦁	Categorization: In this method, the categorization is performed on various documents which are independent and also the categories are assigned to these documents based on the files. For categorizing the data there are several steps involved under it which start from pre-processing and end with classifying those objectives in business it is helpful because with the help of categorization of the accounts which are prepared can be done easily (Mekhrinigor, 2021). 
Advantages and Disadvantages of SPSS and Excel
SPSS
	Advantages
	Disadvantages

	⦁	With the help of SPSS, the results can be found within seconds as under it only the method which the researcher is using is needed to be clicked to get the results.
	⦁	The SPSS tool is not accessible to all of the public since it is needed to be purchased which is very costly and cannot be used by everyone which makes the use of this tool to only limited people.

	⦁	The biggest advantage of it is that the data on which the researcher is working can be large or small depending upon the needs and on any type of data the calculation can be performed easily (Oktarina, 2021).
	⦁	For using this tool proper training is required because the tool has many features under it and using it the knowledge of statistics is necessary to perform the analysis under it a proper knowledge is required (Ranganathan, 2021).



 


Excel
	Advantages
	Disadvantages

	⦁	The merit of using it is that data is organized properly and makes it easy for the analysis as under it the analyst can refer to each cell by its name on which the data is there like the cell a1, b2 and many more.
	[bookmark: _Int_5IcM0nxF]⦁	The security of the tool is not too much and it makes it easy for hackers to access the data and that is the reason many businesses refrain from this tool for analysis.

	⦁	The calculations can be done easily with the help of this tool and also apart from the easy calculation the high-level analysis can also be done with the help of the data analysis tool tab (Chaudhry, et.al., 2021).
	⦁	Another disadvantage, of using it is that the user needs to know all the functions so that the analysis can be done easily and for these functions training is necessary (Hamoud, et.al., 2021).




References 

⦁	Abbas, A., Prayitno, P., Nurkim, N., Prumanto, D., Dewadi, F.M., Hidayati, N. and Windarto, A.P., 2021, February. Implementation of clustering unsupervised learning using K-Means mapping techniques. In IOP Conference Series: Materials Science and Engineering (Vol. 1088, No. 1, p. 012004). IOP Publishing. https://iopscience.iop.org/article/10.1088/1757-899X/1088/1/012004/meta 
⦁	Aziz, N. and Aftab, S., 2021. Data Mining Framework for Nutrition Ranking: Methodology: SPSS Modeller. International Journal of Technology, Innovation and Management (IJTIM), 1(1), pp.85-95. https://journals.gaftim.com/index.php/ijtim/article/view/16 
⦁	Bai, Y., Zhao, M., Li, R. and Xin, P., 2022. A new data mining method for time series in visual analysis of regional economy. Information Processing & Management, 59(1), p.102741. https://www.sciencedirect.com/science/article/pii/S0306457321002235 
⦁	Chaudhry, A.K., Kalwar, M.A., Khan, M.A. and Shaikh, S.A., 2021. Improving the Efficiency of Small Management Information System by Using VBA. International Journal of Science and Engineering Investigations, 10(111), pp.7-13. https://www.researchgate.net/profile/Muhammad-Kalwar/publication/356972556_Improving_the_Efficiency_of_Small_Management_Information_System_by_Using_VBA/links/61b4f3f663bbd932428670dd/Improving-the-Efficiency-of-Small-Management-Information-System-by-Using-VBA.pdf 
⦁	Hamoud, A.K., Hussein, M.K., Alhilfi, Z. and Sabr, R.H., 2021. Implementing data-driven decision support system based on independent educational data mart. International Journal of Electrical & Computer Engineering (2088-8708), 11(6), pp.1-15. https://www.researchgate.net/profile/Alaa-Khalaf-5/publication/353382539_Implementing_data-driven_decision_support_system_based_on_independent_educational_data_mart/links/60f97b821e95fe241a7ee1cf/Implementing-data-driven-decision-support-system-based-on-independent-educational-data-mart.pdf 
⦁	Jaggi, M., Mandal, P., Narang, S., Naseem, U. and Khushi, M., 2021. Text mining of stocktwits data for predicting stock prices. Applied System Innovation, 4(1), p.13. https://www.mdpi.com/1001322 
⦁	Jiang, D., Wang, Z., Li, K., Zhang, J., Ju, L. and Hao, L., 2022. Predictive Modeling of Blast Furnace Gas Utilization Rate Using Different Data Pre-Processing Methods. Metals, 12(4), p.535. https://www.mdpi.com/2075-4701/12/4/535 
[bookmark: _Int_C8fmgMGF][bookmark: _Int_eimGckEa][bookmark: _Int_2bKtGqVg]⦁	Mekhrinigor, Y., 2021. Statistical Programs In The Teaching Of Physical Education Classes. Turkish Journal of Computer and Mathematics Education (TURCOMAT), 12(7), pp.354-356. https://turcomat.org/index.php/turkbilmat/article/view/2589
⦁	Norouzian, R., 2021. Interrater reliability in second language meta-analyses: The case of categorical moderators. Studies in Second Language Acquisition, 43(4), pp.896-915. https://www.cambridge.org/core/journals/studies-in-second-language-acquisition/article/interrater-reliability-in-second-language-metaanalyses/9849075F9E07FD6357340022B79D7F13 
⦁	Oktarina, R., 2021, July. Determine the clustering of cities in Indonesia for disaster management using K-Means by excel and RapidMiner. In IOP Conference Series: Earth and Environmental Science (Vol. 794, No. 1, p. 012094). IOP Publishing. https://iopscience.iop.org/article/10.1088/1755-1315/794/1/012094/meta 
⦁	Purwanto, A., Asbari, M., Santoso, T.I., Sunarsi, D. and Ilham, D., 2021. Education Research Quantitative Analysis for Little Respondents: Comparing of Lisrel, Tetrad, GSCA, Amos, SmartPLS, WarpPLS, and SPSS. Jurnal Studi Guru Dan Pembelajaran, 4(2). https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3937210 
⦁	Ranganathan, G., 2021. A study to find facts behind preprocessing on deep learning algorithms. Journal of Innovative Image Processing (JIIP), 3(01), pp.66-74. https://irojournals.com/iroiip/V3/I1/06.pdf 
⦁	Salem, F., Johnson, T.N., Hodgkinson, A.B., Ogungbenro, K. and Rostami‐Hodjegan, A., 2021. Does “birth” as an event impact maturation trajectory of renal clearance via glomerular filtration? Reexamining data in preterm and full‐term neonates by avoiding the creatinine bias. The Journal of Clinical Pharmacology, 61(2), pp.159-171. https://accp1.onlinelibrary.wiley.com/doi/abs/10.1002/jcph.1725
image2.jpg
Frequency

120

100

w0

Male

female

female

Female




image3.jpg
ice_cream
T
W Vanila

B M Chocolate

N Strawberry





image.jpg
Frequency

Vanilla

ice_cream

Chocolate

ice_cream

Strawberry




