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INTRODUCTION


Analysis and visualisation refers to the way that makes its easy to understand the collected data in an effective and efficient manner. Data visualisation refers to the graphical representations of the information that is gathered by the collected data. This includes two factor like collecting the data and visualising that data in the form of graphical representation. This is among the most important factor that is required for analysing and ui8nderstanding the data in a more effective and appropriate manner. Data visualisations allows to explore, monitor and present or explain the data in a appropriate manner. Visualisation refers to the process through which the collected data and information is conveyed to the other people in the form of graphics like  images,   graphs and charts. It is used in different areas, that also includes the areas other than businesses. This report includes different graphical representation for conveying or communicating the collected data in a visual way so that it becomes easy to understand the data in the  effective manner. This includes different functions like lookup, pivot table feature that are used for the filtration and selecting the best data for the last level usage. This report will include different graphs, charts in the excel in order to present the information collected in a proper manner.  

MAIN BODY

PART 1 
The uses of MS excel tools for data analysis and data visualisation 


 The process of data analysis is referred to as the quantitative analysis. It is process that  is used for understanding the information gathered by the data in a proper manner. The MS excel  is a spreadsheet that is used to present the collected data in a tabular form. The tabular form of representation refers to the way through which the data is presented and arranged in the rows and columns. It helps in analysing the required data in a effective manner, it also includes the filtration of the data so that they can select only the desired data for further process. Different data analysis tools, statistical tools and various functions for the depth analysis can be used in this  process. These are used for the accounting purpose, financial analysis, graphical representation, management purposes, database management.  There are around 400 function that are involved in the excel , these functions includes the vlookup, hlookup, avg, exact, count function, trim tool, min and max, mathematical function for mathematical operations etc. these are basically used in order to store the database. This is used in order to convert the collected raw data, figures and facts in the information that can be used for the further process. These also includes different forecasting tools that are used for analysing the future events. These data management tools are used by the organisations so that they can improve and advance their data management process. In addition to this the chart functions is a  very appropriate function that is used for visualisation of the data. There are different types of charts which includes charts that can be used to show the single data sets, whereas some charts are used for the visualisation of multiple data sets for better and effective data management.  

The use and requirement of MS  excel in data processing: this is used in order to represent the  raw data in the proper form that can be used for further process. MS excel offers various tools that can be used in order to convert the unorganised and unstructured data into a well organised and structured data that is easily understandable. Some functions that are used for the following purpose: 
IFERROR: It is majorly used in order to address the different issues and errors. This is also known as the trouble- shooter functions. This function is used for addressing and handling the issues and errors. For ex- the error arises when the user divides the 0 value by any other number. 
IF function: in this the function responds or return values like the true and false. If the given expression agrees to the condition as true and if not then, it responds as false. For ex- in case if the value of the condition is greater than 3, but the cell contains the value 2 then it will return as false.       
Left and Right: this function is used in order to move or return the values from the right and left   of the string value in the field. When the  left functions are used then the values will be return from left and vice versa. 

Excel in data analysis: 

Excel is used in order to process and convert the raw data in  the final data. After the collection of the data it is used for processing further so that a conclusion can be drawn from the collected   data. Some features which helps in analysis are as follows: 
Conditional formatting:  this feature is used in order to apply the rule on the multi cells within a single worksheet. This feature allows in structuring the data according to the needs and the rules that are specified by the user. 
Pivot charts and tables: this feature  is found under  the insert tab. This is basically used when the data that is required to analyse is large. This  is used for summarising and reformatting the large data.   
Remove duplicate: Using the conditional formatting user sort out the duplicate data and then using this option such data could be deleted in single click on basis of applied rule.
Exact function; this is used in order to compare only two sets of  the value and the values that are compared through this function are of exact same match. 
Mathematical functions: this function includes different features that are used for performing the basic mathematical functions  like sum, average, count, count if and others. 
Data analysis tool: This is a tool Pak solver which contains various basic and advance statistics function for data analysis. Descriptive analysis, regression analysis, standard deviation are some of the mostly used function under the same. It makes data analysis easy and fast.
Demonstration of the charts and graphs that are included in 2 excel functions

Pivot Table: this is basically used when the user is required to analyse the large data in a effective manner. This table is used to summarise, analyse and arrange the large data base in a effective manner so that different conclusions can be gathered from the analysis.  It helps in easy comparison of the new trends on the  basis of several patterns. In addition to this, different charts, patterns and graphs are used in order to present the information in a effective manner.


Pivot table is used for grouping the data in a such a effective way so that figure related to the total sales and profit for a specific period. The data is analysed for several years from 2009 to 2012. Approx 8400 row data is already provides that is very large in the quantity. From this data that is provided for the per year sales and profits is drawn out. Through this data it is analysed  that sales figure for the superstore is decreasing year by year. In between 2009 to 2010 the sales figure reduce by around 15% that  resulted in total amount  of profits by variation of 68,178.69.  it again kept reducing year by year 130142 in 2011 and fallen to 3429944.981 but the level of profits increased. But the level of increased in 2012 from 2011 level by 285727 but the level of profit reduced  by 37866.4 margin. In addition to this, Order quantity also enhanced by 3067 units. Grand total in all the years for sales was calculated 14915600.82 and  the total units  that were sold during the period were 214780. 
LOOKUP Function:
It can refereed as the function which can be utilized in getting the value of the as per the needs and the condition which is given. It assist in determining the values both vertically and horizontally and through rows and columns. In addition to this, Hlookup is utilized in finding the values through rows and Vlookup is another function which helps in determining the values as per the row given in the table. In order to conduct the operation, this function requires a range  for the given array (Zhang, Zhang and Sun, 2021). It basically lookup for the exact match if the return value given is 0. moreover, if the value which is closest and still lie in array then it can be provided with the logical value which is 1 in order to match identically. In addition to this, this function is utilized in getting the data on the manual basis which is based on various given condition form the large set of data. This is one of the best tool which is utilized in excel as it is very difficult to search the data one by one. For instance: in the acknowledged context one lookup value in row ID is utilized. So, the Vlookup function can be accessible by typing the value in cells which is simply given below: 

=VLOOKUP (<Lookup value>, <table array>, <column index number>, <lookup value>)   

IN this formula lookup value is refereed as the value for which the value is to be found in the reference column which is given in the column index number. Moreover, table array is the group which involves all the field which is column and row of set of data. This consists of title rows, set of data cells till the end (Li, Liu and Nyamawe, 2020). Third is column index number. This give the number of such column from which data is to be fetched which is related to the lookup value of that fall in-front of it. This function also consist of the function for value for acquiring exact or identical match. Participant may search for the value which is identical in case if exact value is nor given. Besides this, from the given set data lets anticipate that participant is needed to find the profits for the 160th row id cell data. So, to find the value, it can be performed in the following manner: 

 Step 1> In any empty cell type the Row ID for which data needs to be extracted. It can be done as follows:
	VLOOKUP

	

	Enter Row ID
	160


Step 2> This can be the value for lookup function. In second field the table array should be given so that calculation can be performed. In this situation table starting from A2 : K8401. 
Step 3> In third place the serial number of profit column from the starting position of the table. In this case profit column is lying at 9th place from starting position.

Step 4> At last step, the field of lookup value comprises of  two value that is 0 and 1. 0 display exact match and 1 demonstrate nearest match.

The formula framed for this function is given below:  




=VLOOKUP (G3, Sheet1!A2:K8401, 9, (1))

	decreased or increased value of sales and profit for each year

	

	sales
	profit

	0
	0

	-649810
	-69178.7

	-130142
	15393.17

	285727
	-37866.4


Representation of data: In order to interpret the data in the faster manner, graphs and charts can be one of the best way. Moreover, excel assist in presenting the data in better manner as participants can make use of different formulas, charts, graphs, lines, columns and many more. With the help of charts and graphs, multiple data can be represented at a single time period. In excel different types of charts can be presented as pet the features.  
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	Region
	Total number of orders

	
	

	
	

	Atlantic
	1080

	North Carolina
	79

	Northwest Territories
	59

	Ontario
	2161

	Prairie
	1706

	Quebec
	781

	West
	1991

	Yukon
	542
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Part-2
2.1 Number of students like vanilla flavour ice-cream.

	
	Frequency
	Percent
	Valid Percent

	Valid
	vanilla
	95
	47.5
	47.5

	
	Chocolate
	47
	23.5
	23.5

	
	Strawberry
	58
	29.0
	29.0

	
	Total
	200
	100.0
	100.0


From the above table, it is concluded that there are 200 total students in which 95 students likes vanilla, 47 students prefer chocolate flavour and strawberry is liked by rest 58 students. 
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2.2 Number of male and female students.
	Gender
	
	

	
	Frequency
	Percent
	Valid Percent

	Valid
	male
	91
	45.5
	45.5

	
	female
	109
	54.5
	54.5

	
	Total
	200
	100.0
	100.0
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By evaluating the above table, it is measured that with the help of COUNT IF, the number of males comes out as 91 and the female students are measured as 109.

2.3 Evaluation of Mean and Medium of participants whose preference were chocolate and strawberry.
	52.5
	Mean

	63
	Median of Chocolate

	101.5
	Median of Strawberry


The above table reflects the mean of students who preferred chocolate and strawberry which stands out to be 52.5. Seeing the median of chocolate and strawberry which are measured as 63 an 101.5 respectively.

2.4: Using the dataset ice-cream csv provided in conjunction with SPSS, provide a specific example of clustering ( ex. K-Means). Reflect your workings with screenshots and clearly explain your results.
Table 1: -
	Initial Cluster Centers

	
	Cluster

	
	1
	2
	3

	Gender
	.00
	1.00
	1.00

	Favorite Flavor
	2.00
	1.00
	3.00


From the interpretation of the above cluster table , it is concluded that there are three cluster, of which interpretation is done on the basis of 2 variables that are Gender and Favourite Flavour. The mentioned table describes that Vanilla is the first cluster, Chocolate is the second cluster and Strawberry is the third cluster. 

Table 2:
	Iteration Historya
	

	Iteration
	Change in Cluster Centers

	
	1
	2
	3

	1
	.298
	.000
	.000

	2
	.363
	.000
	.500

	3
	.000
	.000
	.000


a. Convergence that is achieved because of minor changes in cluster centres. The maximum absolute coordinate change is valued as  .000 for any centre. The current iteration is measured as 3 and the minimum distance is calculated as 1.414 between the initial centres.


The above table reflects the figure of alteration and change in various cluster centres. According to the above mentioned table, it is seen that the first cluster experience the change of .298. The second cluster states the change of .500 from .363  and third cluster does not show any type of change. 
Table3: -
	Cluster Membership

	Case Number
	Cluster
	Distance

	1
	1
	.605

	2
	2
	.000

	3
	3
	.500

	4
	3
	.500

	5
	1
	.605

	6
	1
	.605

	7
	1
	.605

	8
	1
	.605

	9
	1
	.605

	10
	1
	.605

	11
	1
	.605

	12
	1
	.605

	13
	3
	.500

	14
	3
	.500

	15
	1
	.605

	16
	1
	.605

	17
	3
	.500

	18
	1
	.605

	19
	3
	.500

	20
	1
	.605

	21
	1
	.605

	22
	1
	.605

	23
	1
	.605

	24
	3
	.500

	25
	1
	.605

	26
	1
	.605

	27
	3
	.500

	28
	1
	.605

	29
	3
	.500

	30
	1
	.605

	31
	1
	.605

	32
	3
	.500

	33
	3
	.500

	34
	1
	.605

	35
	3
	.500

	36
	3
	.500

	37
	1
	.605

	38
	3
	.500

	39
	1
	.605

	40
	1
	.605

	41
	1
	.605

	42
	1
	.605

	43
	1
	.605

	44
	1
	.605

	45
	3
	.500

	46
	1
	.605

	47
	3
	.500

	48
	1
	.605

	49
	1
	.605

	50
	1
	.605

	51
	1
	.605

	52
	3
	.500

	53
	1
	.605

	54
	1
	.605

	55
	1
	.605

	56
	3
	.500

	57
	1
	.605

	58
	1
	.605

	59
	1
	.605

	60
	1
	.605

	61
	1
	.605

	62
	3
	.500

	63
	1
	.605

	64
	1
	.605

	65
	3
	.500

	66
	1
	.605

	67
	1
	.605

	68
	1
	.605

	69
	1
	.605

	70
	1
	.605

	71
	1
	.605

	72
	3
	.500

	73
	1
	.605

	74
	1
	.605

	75
	1
	.605

	76
	1
	.605

	77
	3
	.500

	78
	3
	.500

	79
	1
	.605

	80
	3
	.500

	81
	3
	.500

	82
	1
	.605

	83
	1
	.605

	84
	1
	.605

	85
	1
	.605

	86
	3
	.500

	87
	3
	.500

	88
	3
	.500

	89
	1
	.605

	90
	3
	.500

	91
	1
	.605

	92
	1
	.605

	93
	3
	.500

	94
	1
	.828

	95
	1
	.828

	96
	1
	.828

	97
	2
	.000

	98
	3
	.500

	99
	1
	.828

	100
	3
	.500

	101
	3
	.500

	102
	3
	.500

	103
	1
	.828

	104
	3
	.500

	105
	2
	.000

	106
	2
	.000

	107
	3
	.500

	108
	1
	.828

	109
	1
	.828

	110
	3
	.500

	111
	2
	.000

	112
	1
	.828

	113
	3
	.500

	114
	1
	.828

	115
	3
	.500

	116
	2
	.000

	117
	3
	.500

	118
	3
	.500

	119
	1
	.828

	120
	1
	.828

	121
	1
	.828

	122
	2
	.000

	123
	2
	.000

	124
	2
	.000

	125
	1
	.828

	126
	3
	.500

	127
	2
	.000

	128
	2
	.000

	129
	3
	.500

	130
	1
	.828

	131
	2
	.000

	132
	1
	.828

	133
	2
	.000

	134
	2
	.000

	135
	1
	.828

	136
	3
	.500

	137
	2
	.000

	138
	2
	.000

	139
	2
	.000

	140
	2
	.000

	141
	1
	.828

	142
	3
	.500

	143
	2
	.000

	144
	2
	.000

	145
	2
	.000

	146
	3
	.500

	147
	2
	.000

	148
	2
	.000

	149
	1
	.828

	150
	1
	.828

	151
	1
	.828

	152
	3
	.500

	153
	2
	.000

	154
	2
	.000

	155
	2
	.000

	156
	2
	.000

	157
	2
	.000

	158
	2
	.000

	159
	2
	.000

	160
	3
	.500

	161
	1
	.828

	162
	2
	.000

	163
	3
	.500

	164
	1
	.828

	165
	2
	.000

	166
	1
	.828

	167
	2
	.000

	168
	1
	.828

	169
	2
	.000

	170
	1
	.828

	171
	1
	.828

	172
	2
	.000

	173
	3
	.500

	174
	3
	.500

	175
	1
	.828

	176
	1
	.828

	177
	2
	.000

	178
	2
	.000

	179
	3
	.500

	180
	1
	.828

	181
	2
	.000

	182
	2
	.000

	183
	3
	.500

	184
	2
	.000

	185
	3
	.500

	186
	1
	.828

	187
	2
	.000

	188
	2
	.000

	189
	3
	.500

	190
	1
	.828

	191
	1
	.828

	192
	3
	.500

	193
	2
	.000

	194
	3
	.500

	195
	2
	.000

	196
	2
	.000

	197
	2
	.000

	198
	2
	.000

	199
	2
	.000

	200
	3
	.500


Table 5: -
	Final Cluster Centers

	
	Cluster

	
	1
	2
	3

	Gender
	.34
	1.00
	.50

	FavoriteFlavor
	1.50
	1.00
	3.00


The above table reflects that the final cluster is based on two types of components which are Gender and Favorite Flavor. The first cluster is considered as Vanilla, second is Chocolate and the third is Strawberry according to the mentioned table. 
Table 6: -
	Distances between Final Cluster Centers

	Cluster
	1
	2
	3

	1
	
	.828
	1.508

	2
	.828
	
	2.062

	3
	1.508
	2.062
	


The above table does not show any change in the third cluster when the outcome of table 1 and table 2 is evaluated. These results which are driven from the analysis are properly descriptive.

	ANOVA
	

	
	Cluster
	Error
	F
	Sig.

	
	Mean Square
	df
	Mean Square
	df
	
	

	Gender
	6.994
	2
	.181
	197
	38.698
	.000

	FavoriteFlavor
	61.328
	2
	.119
	197
	514.107
	.000


The F tests which are shown in the above table are specially used for descriptive purposes as the clusters are maximising the differences among the cases in various clusters. The observed significance is not cleared because of which interpretation cannot be done as tests of hypothesis of cluster means are equal.

	Number of Cases in each Cluster
	

	Cluster
	1
	94.000

	
	2
	48.000

	
	3
	58.000

	Valid
	200.000

	Missing
	.000


The above data represents that the maximum influenced flavour is Vanilla and Chocolate is the least influenced flavour. 

2.5 Explain the most common data mining and text mining methods that can be used in business with real world examples. 

The term helps in providing the automation of the overall process of analysis and identification of huge amounts of data to search, screen patterns and determining the essential information from the given data. There are various types and methods of data mining and text mining which are described as follows: 

· SAS Data mining: It refers to the Statistical Analysis System tool which helps in managing and analysing the data by assisting the user in managing, mining an changing various types of sets of data that are extracted from different types of available sources. This tool also provides a user with a special graphical user interface which is not properly and technically equipped. Along with this, the tool provides the facility of quick decision-making (Katiyar, Walia and Kumar, 2020). Also, this tool is used in cleaning and removing the errors as well as eliminate unwanted and duplicate data from filling null values. 
· Oracle data mining: This is one of the advanced tool which is used in accomplishing various tasks. It is is one of the important component of Oracle Advanced analytics. It provides aids that develop and implement the models and which also facilitates classification, detection, targeting, regression, analysing theft, profile segmentation and evaluating the first potency. 

· Weka: It is an effective tool which provides facilities and support different tasks and help the user in performing various tasks effortlessly. Under this tool every task and idea is measured under a built machine that is adopted by algorithm that facilitates the use in processing, clustering and visualising. This provide quick testing of ideas and tasks without performing coding. The mentioned tool is generally use in the field of education and research, where the data is presented in perceivable forms. 

· Aylien: This tool refers to the tool which is basically based on cloud techniques that adopt facilities of machine learning, AI, language processor that help in the procedure of automation which is provided in the form of human and documents. The text of this tool helps in analysing and text mining which are mostly adopted by the researchers. 

· Thematic: This tools also based on artificial intelligence which help the user in transforming the feedback into understandable and actionable data. This tool provides two types of products which are Thematic Intelligence and Thematic Catalyst. The Thematic Intelligence refers to the highlighting of feedback which is taken into the group which categorised it in the positive and negative categories (Piryonesi and El-Diraby, 2020). 

2.6 Discuss the benefits as well as the disadvantages of using SPSS and Excel using relevant and practical examples and present your discussions in a table. 

SPSS

It refers to the Statistical Package for the Social Sciences which is one of the important tool that is developed and adopted by individual for research, analysing the data and extracting information from various sources tat helps in making various financial decisions. It is introduced by IBM that facilitates in performing various models and also helps in finding data and information. The advantages and disadvantages of SPSS are briefly explained as follows: 

	Advantages 
	Disadvantages

	1. This software helps in saving time and allow  to perform the tasks within seconds of time.
	1. This tool consumes more time as it facilitates interpretation of large sets of data.  

	2. This tool facilitates in proper and effective utilisation of resources as it consumes less time.
	2. SPSS fails to provide accurate results when the data is incomplete as well as there is fault in the presented data. 

	3. While calculating the figures it provide accuracy (Thakkar, 2020). 
	3. This tool provide only answer without any justification at the time of complex problem. 

	4. This tool focuses on both types of data which are conceptual and technical part.
	4. For the smooth running of this tool, a lot of training sessions are required which are quite expensive. 

	5. This tool is more compatible as it facilitate transferring of data from one programme to another. 
	5. There is complexity in the features of graphs in this tool. 


Excel

This a software which was launched by Microsoft which is basically used in performing the analyses of various types of data. Under this tool, the person can perform various types of complex calculation of data and different types of formulas are offered to perform every type of calculation. 

Advantages and Disadvantages of MS Excel

	Advantages 
	Disadvantages

	It provides wide range of choices and options that helps in analysing data in appropriate manner.
	The facilities which are provided by this tool are not completely reliable.

	This tool enables the data to be represented in visualised form.
	This tool sometimes create issues while combining different sheets.

	Excel provides the opportunity and various types of formulas which assist the user in solving many mathematical problems.
	This tool does not provide compatibility while performing various types of tasks.

	Minimum training is required for performing such types of tasks and problems.
	This tool does not provide quick decision making process (Moriarty, Held and Richardson, 2022). 

	This tool facilitates the use of multiple numbers of spreadsheets at once. 
	The advance rules of prices are much difficult to manage. 


CONCLUSION


The above report includes the analysis of various types of preferences of different students with the help of information that is derived from various data. In addition to this, the report also covers different methods of data mining and text mining that ca be used in various business activities. At last, the report continues with the brief explanation of advantages and disadvantages of using SPSS and Microsoft Excel.  
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