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PART 1
Evaluation of data pre-processing, data analysis and data visualization in excel
Data pre-processing, analysis of data and virtualization of data is important for gathering the useful information from the raw data. 
Step 1: Pre-processing of the data:

Data processing is the first step and a most significant component of data preparation. The data processing describes the type of processing which is basically performed on raw data in order to convert the data into a structured format so that data mining and other data science tasks are easily get performed (Matheus, Oestreicher and Bergsten, 2020). There are basically various data pre-processing tools and techniques through which the raw data can be processed. 
For example, in the case of superstore case, the filter has been used to analyse the number of years have been taken for the purpose of determining and analysing the decline in the sales of superstore from the period 2009 to 2012. The filter allows the users to better analyse the data because it display the rows that meet the filter criteria and hide the unnecessary and unrequired rows.
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In the present case of superstore example, it is identified that the sum of sales and profits over the years are as follows:
	Year
	Sales
	Profit

	2009
	1754061
	152252

	2010
	1318867
	132154.9

	2011
	1473355
	161414.1

	2012
	1601552
	130967


For data pre-processing, the use of filter option in excel helps in copying, formatting and printing the overall dataset without sorting and moving it to other place. The data pre-processing is highly important for data analysis with the help of which most reliable, precise and robust results for enterprise can be collected.
Beside using the filter option for data pre-processing, there are various other essential functions in excel which is used for data pre-processing. These are as follows:
SUMIFS function: This is one of the most basic excel function used for data pre-processing which sum the specified value in a range of cells using SUMIFS function respectively. In the present case, with the help of SUMIFS function the data pre-processing can be done easily (Lee and et.al., 2022). To determine the yearly sales and profits of superstore over the years the SUMIFS function of excel is used.
Formula = SUMIFS (Sales rows, date rows, “>=” &DATE (year, month, date), Date rows, “<=” &DATE (year, month, date)
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In next step, to determine the decline in sales and profit the following formula is used:

= (current year sales – previous year sales)/ current year sales * 100
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By using the SUMIFS excel function, the total sales and profit over the years has been determined and further using the decline formula the decline the sales and profit are determined. This are as follows:
	Year
	Sales
	Profit
	Change in sales
	Change in profit

	2009
	1754061
	152253
	
	

	2010
	1318867
	132154.9
	-24.8106384
	-13.20045669

	2011
	1473355
	161414.1
	11.71362441
	22.14010226

	2012
	1601552
	130967
	8.70106462
	-18.86276003


Pivot table: A pivot table is a powerful tool or excel function with the help of which users can calculate, summarise and analyse the data based on comparison, patterns and trends. A pivot table is one of the interactive way with the help of which users can summarise the large amount of data more quickly (Carvalho, Moreira and Torres, 2021). It is also one of the most significant way through which sales and profit of superstore based on product category, years are easily determined and compared.
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After using the pivot table function of excel, the sales of each product category has been clearly identified which are as follows:
Table 1: Total sales and Total profits based on products category
	Order Date
	(All)
	

	
	
	

	Row Labels
	Sum of Sales
	Sum of Profit

	Furniture
	5178590.542
	117433.03

	Office Supplies
	3752762.1
	518021.43

	Technology
	5984248.182
	886313.52

	Grand Total
	14915600.82
	1521767.98


The use of Pivot table is best for data pre-processing as it helps them comparing the total sales and profits generated by each products of superstore. In simple term, it can be said that A Pivot table is especially designed by the company for querying large amount of data into many user-friendly ways (Majeed and et.al., 2020).
Further, the sum of sales and sum of profits of each product category of superstore in the year 2009, 2010, 2011 and 2012 which are determined through Pivot table are as follows:

Table 2: Sum of sales and sum of profit of different product category in the year 2009
	Order Date
	(Multiple Items)
	

	
	
	

	Row Labels
	Sum of Sales
	Sum of Profit

	Furniture
	1472671.724
	61804.53

	Office Supplies
	1035399.64
	177646.27

	Technology
	1701825.482
	194645.22

	Grand Total
	4209896.846
	434096.02


Table 3:Total sales and total profit of each product category in the year 2010

	Order Date
	(Multiple Items)
	

	
	
	

	Row Labels
	Sum of Sales
	Sum of Profit

	Furniture
	1252518.416
	9397.4

	Office Supplies
	910359.95
	118143.24

	Technology
	1397208.679
	237376.69

	Grand Total
	3560087.045
	364917.33


Table 4: Sum of sales and profit of different products of superstore in the year 2011
	Order Date
	(Multiple Items)
	

	
	
	

	Row Labels
	Sum of Sales
	Sum of Profit

	Furniture
	1268656.078
	50422.45

	Office Supplies
	796383.79
	86960.01

	Technology
	1364905.113
	242928.04

	Grand Total
	3429944.981
	380310.5


Table 5: Total sales and total profit of different products of superstore in the year 2012
	Order Date
	(Multiple Items)
	

	
	
	

	Row Labels
	Sum of Sales
	Sum of Profit

	Furniture
	1184744.324
	-4191.35

	Office Supplies
	1010618.72
	135271.91

	Technology
	1520308.909
	211363.57

	Grand Total
	3715671.953
	342444.13


Step 2: Analysing the data results: 
This is the second step of data processing where the converted raw data is analysed. With the help of data pre-processing using the excel functions and options such as filter, SUMIFS and Pivot Table, the users can further analyse the findings. On the basis of first stage of data processing that is data pre-processing, the findings related to yearly sales, yearly profit, change in sales, change in profit and products wise sales as well as profits has been determined (Baviskar and et.al., 2021). The analysis of findings or data are as follows:
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Interpretation: On the basis of the above table, it is identified that the total sales and total profit of all products category in the year 2009 is 1754061 and 152252 respectively. Further, it is also analysed that the sales and profit in the year 2010 is 1318867 and 132154.9 respectively. In the year 2011 the sales have further increased to 1473355 and decreased in the year 2012 to 1601552 (Sakurai and et.al., 2021). However, on the other hand, the profit of superstore in the year 2011 has increased to 161414.1 and in the year 2012 it has reduced to 130967. This result is actually arisen with the use of filter option as mentioned above.
Analysis of SUMIFS and decline in sales & profit result:
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Interpretation: 

On the basis of the above data, it is analysed that the sum of sales of superstore in the year 2009 is 1754061, 2010 is 1318867, 2011 is 1473355 and 2012 is 1614552. This interpreted that the sales of superstore in the year 2010 has declined as compared to 2009 and the sales of 2011 of the superstore has further increased. However, in the year 2012, the sales and profit of superstore is again declined might be because of poor demand in the market. The change in sales percenatge of the year 2010 is -24.81 which indicate the decline in sales. Further, the change in profit percentage of the year 2010 and 2012 is -13.20 and -18.86 respectively which further indicate the decline in the sales as the result are negative. This the way through which different excel function are used for data pre-processing and analysing the ultimate meaning of the outcome (Esteban and et.al., 2019). From above findings, it can also be analysed by the superstore that the sales might increase with 8% in the year 2013 and profit might reduce to 18% in the year 2013. 
The increase in sales and decrease in profit signifies that the direct and indirect cost of sales of the company is higher. Hence, it can be said that superstores management have to adopt the strategies to reduce the cost of sales of the products in order to increase profit of the company in the next year. The pre-processing and analysing the data appropriately is also beneficial for the company such as superstore to forecast the next year sales and profit. It means analysis of findings and result is good for forecasting.
Pivot Table analysis:
Interpretation: On the basis of the result of Pivot table 1, it is analysed that the sum of sales generated from furniture office product in the year 2009, 2010, 2011 and 2012 is 1472671.724, 1252518.416, 1268656.078 and 1184744.324 respectively. This indicate that the sales of furniture office products is declined in the year 2010 and 2012. The findings also interpretate that the sales of supplies products is declined in the year 2010 and 2011 while the sales of technology product is declined in the year 2010 and 2011. 
While on the other hand, it is further interpretated from the Pivot tables that the sum of profit generated from furniture supplies is declined in the year 2009 and 2012. Not only that, it is also evaluated that the superstore has face loss in the year 2012 from its furnitre office product. Moreover, it is analysed that the profit from supplies and technology has delined in the year 2010 as compared to profit of 2009 (Navlani, Fandango and Idris, 2021).
Step 3: Visualization of data:

This is the last step of the data processing and analysis known as data visualization. The data visulaization is the graphical representation of information and data. This representation shoul be done using the various charts and graphs. With the use of visual elements such as charts, graphs, maps, the data visualization became more highly beneficial for the individual, organizations and community to undersatnd the specific information (Lee and et.al., 2022). The benefits of data virtualiazation is that it ensures that the key values can be unlocked through the massive sets of data. In the present case of superstore dataset, the graphical presentation of decline in sales and profit over the years are as follows:
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Figure 1: Graphical presentation of total sales and total profit over the years
The above graph is indicating the total amount of sales as well as profit that superstore have generated over the years.
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Figure 2: Graphical presentation of change in sales and profit of superstore over the years
The above graph are stating the decline or increase in the sales and profit of superstore over the years that is from 2009 to 2012.
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Figure 3: Sales and profit of each product category of year 2009
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Figure 4: Graphical presentation of total sales and total profit of each product category in the year 2010
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Figure 5: Graphical presentation of sales and profits of different products in the year 2011
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Figure 6: graph presenting sum of sales and profit of different products of superstore in the year 2012
PART 2

2.1 Number of students like vanilla flavour of ice crème
Frequencies
	Statistics

	Ice_cream

	N
	Valid
	200

	
	Missing
	0


	Ice_cream

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	1
	95
	47.5
	47.5
	47.5

	
	2
	47
	23.5
	23.5
	71.0

	
	3
	58
	29.0
	29.0
	100.0

	
	Total
	200
	100.0
	100.0
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Interpretation: On the basis of the above frequency table, it is interpreted that the total number of student like vanilla flavor of ice-cream is 95. This means out of 200 students only 95 students like vanilla flavor of ice cream.

Steps to follow:

Step 1: Analyse → Descriptive statistics → Frequencies
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Step 2: Select variable icecreme → charts → Bar → OK
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2.2 Number of students are male and female
Frequencies
	Statistics



	Gender

	N
	Valid
	200

	
	Missing
	0


	Gender

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	0
	91
	45.5
	45.5
	45.5

	
	1
	109
	54.5
	54.5
	100.0

	
	Total
	200
	100.0
	100.0
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Interpretation: On the basis of the above table, it is interpreted that out of 200 students, 91 students are males and 109 students are females.

Steps to follow:

Step 1: Analyse → Descriptive statistics → Frequencies
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Step 2: Select variable Gender → charts → Pie → OK
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2.3 Mean and Median of participants like chocolate and strawberry ice crème flavour using SPSS software
Frequencies
	Statistics

	Ice_cream

	N
	Valid
	105

	
	Missing
	0

	Mean
	2.55

	Median
	3.00


	Ice_cream

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	2
	47
	44.8
	44.8
	44.8

	
	3
	58
	55.2
	55.2
	100.0

	
	Total
	105
	100.0
	100.0
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Interpretation: On the basis of the above table, it is identified that the average number of participants like chocolate and strawberry flavor of ice crème is 2.55. This value is further signifying that average number of students like strawberry flavor of ice crème. Moreover, it is also analyzed from the mode (3.00) that majority of students likes strawberry flavor of ice crème.

Step to follow:

Step 1: Data → Select Cases
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Step 2: Select if condition is satisfied option → setting condition “Ice crème > 1 → Continue → OK
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Step 3: Analyze → descriptive statistics → Frequencies → Ice crème → Statistics → Mean & median → OK
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2.4 Steps to follow to compute K-mean clustering in SPSS

Step 1: Analyze → Descriptive statistics → Descriptive
	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	Gender
	200
	0
	1
	.54
	.499

	Ice_cream
	200
	1
	3
	1.82
	.857

	video
	200
	26
	74
	51.85
	9.901

	puzzel
	200
	26
	71
	52.40
	10.736

	Valid N (listwise)
	200
	
	
	
	


Interpretation: On the basis of above result, it is identified that average number of students are females. Further, mean (1.82) signifies that average number of student’s like chocolate flavor ice crème. It is also signifying that majority of students play video games.

Step 2 Analyze → Classify → K-mean cluster Analysis
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Step 3 Select all Zscore variable → Selected iterate → maximum iteration limit (10) → continue
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Step 4: Select save → cluster membership → continue
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Step 5: Select options → click initial cluster centers and ANNOVA table → continue → OK
[image: image30.png]File Edit View Data Transform Analyze DirectMarketing Graphs Utilities Add-ons Window Help

ERE ey BLAHSHE B2 00 %

| 16 T Gender || ice cream | video | puzsel | ZGender [ Zceceam | zideo [ zpuez | a1 [ ders [ e [ v [ e [ |
1 i [ 2 a1 57 109170 21587 -48985 42801 2 1
| = 1 1 6 61 911 -.95099. 112616 80059 0
3w o 3 s om 1.0917) & K-Means Cluser Ans xh
4 41 [ 38 56 1.0917] o 1
] 72 0 1 53 61 0917 g & Zocore(Genden Zoenden ﬁ 0
B i ) DI 1091 |5 Conr | (2828 0
] %0 0 1 53 61 1.0917| | & Ice_cream | (o) | & zscoreqigeo) zvideo) options...| |0
B = ) wow oo |8 o e ottt X o
| 0 1 El 51 10917 | &b puze! 0
& Cluster Number of Cas.
e ® 0 KN A0 | & rce_ceam> 1 LTER)] [ 200 4
| 15 0 1 53 61 -1.0917| [initial cluster centers 0
2| & 0 1 5] 61 1.0917| ¥ ANOVA table: — 0
13 95 0 3 61 i -1.0917| Number of Clusters: [ Cluster information for each case. 14 -
u 104 [ 3 s 4% 1.0917) R sify only 1
15 £ [ 2 3 56 1.0917) ) 1
& 0 i = ooty [Cluster Centers © Excludecasesstwse ?
1 76 0 3 % 56 -1.0017| Dgi“’":"t . O Excude cases paiwise 1
A 195 [ 1 58 56 1.0917) SLICEEL 0
19 114 0 3 s 61 ognr| | ©FEsemalcaanie (g (contnue] (cancel ] He_] 1
%] & [ 1 8 4% 1.0917| | [0 Write final: 0
2| 167 0 1 6 4 1.0917) | @ Newgataset 0
2| 13 0 1 72 6 10917 | @Datiile 0
B | 4 0 1 5 56 1.0917| 0
%] 12 0 1 39 45 10917, vou — — 0
_2%— | 5 0 1 39 31 109170 -.95099 129786 -1.99380 1 0
27 154 [ G 66 109170 138273 92416 126632 2 1
2% | 178 0 1 58 45 109170 -.95099 62116 -59660 1 0
2 196 [ 3 3 4% 109170 1.38273 120786 -59660 1 1





Step 6: Go to output file → select final cluster center value → right click → select create graph → Bar
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Quick Cluster
	Initial Cluster Centers

	
	Cluster

	
	1
	2

	Zscore(Gender)
	-1.09170
	.91142

	Zscore(Ice_cream)
	-.95099
	1.38273

	Zscore(video)
	-1.80287
	1.73217

	Zscore(puzzel)
	-1.99380
	1.73206


	Iteration Historya

	Iteration
	Change in Cluster Centers

	
	1
	2

	1
	2.087
	1.986

	2
	.125
	.132

	3
	.095
	.118

	4
	.018
	.019

	5
	.059
	.062

	6
	.027
	.027

	7
	.032
	.033

	8
	.033
	.036

	9
	.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 9. The minimum distance between initial centers is 5.986.


Interpretation: On the basis of above table, it is interpreted that there was major shift in the second iteration as compared to first. This table basically indicates the progress of the clustering process. 
	Final Cluster Centers

	
	Cluster

	
	1
	2

	Zscore(Gender)
	.10247
	-.11101

	Zscore(Ice_cream)
	-.40122
	.43466

	Zscore(video)
	-.57920
	.62747

	Zscore(puzzel)
	-.68169
	.73850
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Interpretation: Based on above table and chart, the following points can be stated such as:

· The students in cluster 1 are females and more like chocolate flavor of ice crème. The students in this cluster like to play puzzle game.

· The students in cluster 2 like chocolate flavor of ice cream and also prefer to play puzzle game more as compared to video game.
	Number of Cases in each Cluster

	Cluster
	1
	104.000

	
	2
	96.000

	Valid
	200.000

	Missing
	.000


Interpretation: On the basis above table, it is analyzed that the number of there is significant difference between cluster 1 and cluster 2.
2.5

The most common data mining and text mining methods which is used in the business are as follows:

Clustering is the most common method or techniques of data mining which represent the data information visually using graphs. Under clustering method, the different data points are grouped in a series based on the characteristics of the data (Maylawati and et.al., 2018). With the help of clustering, data miners are able to divide the data into different subset. This allow the users to make more informed and suitable decision. 

For example, Tesco is a leading retailer of UK which uses clustering method of data mining to manage the large dataset regarding the customer more effectively. With the help of this method, management of Tesco Plc identifies the number of orders placed by each customer.

Pattern Taxonomy method is one of the most common text mining method which include analysis of document based on the pattern.

For example, Walmart uses the pattern taxonomy method to analyse the trend of sales and profit. It is analysed through the relation between terms to form taxonomy (Salloum and et.al., 2018).

2.6 The advantages and disadvantages of using SPSS and Excel along with practical examples 

	Program
	Advantages
	Disadvantages

	SPSS
	· It is the type of programme which enable to save excess efforts as well as time.

· With the help of this, the job has been performed within seconds rather than taking long hours.

· This allows the scholar to work upon large amounts of data, large sample sizes and having more variables.

· It allows to get information in more conceptual ways by taking decisions over the procedure, interpreting the results as well as doing critical evaluation.

· Highly compatible with other data management programs as well (Opie, 2019).
	· It is quite expensive application and requires permit as well. 

· Requires appropriate training sessions for users.

· The chart highlights are not as basic as presented into Microsoft excel.

· Varied useful techniques are excluded from the bundle of base and additional items accessibility are costly in nature.

	Excel
	· This helps to arrange large amount of data into order along with appropriate logical charts and spreadsheets.

· This program has all the formula and calculation features which makes easier for the user to work rather than work upon calculators.

· Provides varied platform support.
	· Includes some automatic calculation functions might result into calculation errors sometimes as well.

· Manually entering data can take long duration of time frame.

· Getting genuine version of Microsoft excel is quite expensive in nature (Jakovljević, 2022).
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