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[bookmark: _Toc124419734]INTRODUCTION
Business Intelligence (BI) is a systematic process which involves the combination of data analysis, mining and visualisation. Wherein data mining involves extraction of raw data and text into more refined form. Data analysis involves evaluating the mined data so that it can serve as a meaningful information. Lastly data visualisation is done in order to represent the data analysis in a more attractive way which is basically in the form of graphs, charts, and tables. The process of business intelligence is done in order to make the data useful for internal as well as external users. The report is majorly divided into 2 parts & consists of various such data intelligence tools which are used against the given data in the form of excel sheets. The calculations are then represented in the required visuals which are given below along with proper justifications (Ain and et.al., 2019).
[bookmark: _Toc124419735]PART 1
[bookmark: _Toc124419736]Evaluation of sales or profits using the superstore data set over the years

	Decrease or increase in value of sales and profit for each year

	

	sales
	profit

	0
	0

	-649810
	-69178.7

	-130142
	15393.17

	285727
	-37866.4








Derivation of Profit and sales
In order to evaluate the decline in the sales and profit of the superstore, pivot table function has been used in MS EXCEL. After performing so it has been observed that sales have been decreased by 649,809 and profits were declined by 69,178 in the year 2010 whereas sales were recorded as 130,142 and profits increased by 15,393 in the year 2011. Though sales got slightly increased in the year 2012 by 285,726 by profits got declined by 37,866 in the same year. Hence it can be stated that the revenues and sales are continuously declining since 2009, which was the year marked as highest in terms of sales and revenue (Bordeleau, Mosconi, and de Santa-Eulalia, 2020).

[bookmark: _Toc124419737]Use of excel for pre-processing the data
MS EXCEL has been efficient in terms of data analysis and representation. One can easily perform tasks like extracting raw data, modifying data sets, performing calculations in a fast and simplified manner, and examination of data along with data visualisation. It is one of the widely used application by data analysts and researchers. Some of the functions and tools of Excel which help in data analysis are IF, WHATIF, SUBSTITUTE, SUM, AVERAGE, IFERROR, COUNTIF, etc.  By using these tools one can easily calculate the total number of data, sum of data, add or subtract the data, perform statistical operations such as finding out mean, median and mode etc. (Dogan and Birant, 2021). 
[bookmark: _Toc124419738]Representation of 2 Excel Functions
PIVOT TABLE - Pivot table is majorly used for summarising and analysing the large data sets. This excel function helps in sorting the data, filtering the data, grouping various items, expanding the data and collapsing the same, modifying and rearrangement and reordering of data etc. (Zhang and Chen, 2020). 
	Pivot Table

	

	Row Labels
	Sum of Sales
	Sum of Profit
	Sum of Order Quantity

	2009
	4209896.846
	434096.02
	54508

	2010
	3560087.045
	364917.33
	54379

	2011
	3429944.981
	380310.5
	51413

	2012
	3715671.953
	342444.13
	54480

	Grand Total
	14915600.82
	1521767.98
	214780













Pivot Table
LOOKUP function –The LOOKUP or VLOOKUP function is generally used to find out the desired data set in the whole data series in the given range. In case there’s no similar value, the function returns the closest value in the series. Following is the formula of VLOOKUP. = VLOOKUP (Lookup value, table array, column index number, [range lookup]) (Jelen, 2019).

	VLOOKUP

	

	Enter Row ID
	80

	get profit-
	1198.97




VLOOK UP Function
[bookmark: _Toc124419739]Data visualisation through charts and graphs
As directed given below is the data representation of the superstore data sets. Line Chart and Pie chart has been made on the basis of given table which consists total number of orders from different regions (Zhen and et.al., 2021). 
	Region
	Total number of orders

	
	

	
	

	Atlantic
	1080

	North Carolina
	79

	Northwest Territories
	59

	Ontario
	2161

	Prairie
	1706

	Quebec
	781

	West
	1991

	Yukon
	542















Pie chart for total number of orders from different regions
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PART 2
[bookmark: _Toc122102761][bookmark: _Toc124419741]2.1 How many students like vanilla flavour of ice-cream?
In order to determine the total sum of students who like vanilla flavour ice-cream, COUNTIF function in excel is carried out and after it has been observed that 95 students like Vanilla Flavour ice-cream. The tabular representation of the same is also given below (JELEN, 2022).

	COUNT
	FAV. FLAVOR

	95
	Vanilla

	47
	Chocolate

	58
	Strawberry



[bookmark: _Toc124419742]2.2: How many students are Male and Female?
Again, in order to figure out the bifurcation of Male and Female from the total sum of students, COUNTIF Function at Excel has been performed and it came to be as: 91 Male and 109 Female out of total 200 students. The table below gives a quick snap of the same. 

	91
	Male

	109
	Female

	200
	total



[bookmark: _Toc124419743]2.3: What are the Mean and Median of participants who likes chocolate and strawberry flavour ice-cream? 
The functions of AVERAGE in Excel has been taken into consideration for the purpose of calculation MEAN of participants who like chocolate and strawberry. Similarly, MEDIAN function has been performed to find out the MEDIAN of students who likes chocolate and strawberry respectively (Kim, and et.al., 2019). 

	52.5
	Mean

	63
	Median of Chocolate

	101.5
	Median of Strawberry



[bookmark: _Toc124419744]Show your findings through Pie, Bar or Histogram
As directed, given below is the data visualisation or graphical representation of the findings in the form of Bar Graph and Pie Chart. 


Fig 1: Bar Graph showing number of males and females in the given data


Fig 2: Pie Chart showing number of students who likes Vanilla, Chocolate and Strawberry flavour ice-cream respectively. 
	

	

	


[bookmark: _Toc124419745]2.4 Using the dataset provided in conjunction with SPSS, give a specific example of clustering (ex. K-Means). Show your workings with screenshots and clearly explain your results.

Initial Cluster Centre: In order to provide the example, the first step which is taken here is identifying the Initial Cluster Centres. The below Table 1. shows that there are 3 min clusters, Vanilla – Chocolate - Strawberry and their values are based on 2 variables, which are Gender and Favourite Flavour (Muijs, 2022). 

	Initial Cluster Centres

	
	Cluster

	
	1
	2
	3

	Gender
	.00
	1.00
	1.00

	Favourite Flavour
	2.00
	1.00
	3.00


Table 1

Iteration History and change in cluster centres: Secondly step is all about identifying the changes in cluster centres and number of iterations which is shown in Table 2. In cluster no. 1 the change of .298 is identified whereas in the 2nd cluster a change of .363 to .500. The 3rd and the final cluster experienced no change. The justification of the same is given below. Current Iteration = 3 & maximum distance between initial centres = 1.414 (Murray, 2022). 


	Iteration
	Change in Cluster Centres

	
	1
	2
	3

	1
	.298
	.000
	.000

	2
	.363
	.000
	.500

	3
	.000
	.000
	.000


Table 2

Cluster Membership: The workings of Cluster membership are given below in the Table 4 (Yan and et.al., 2020).
	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 4

Final Cluster: The table no 5 represents data of final cluster centres (Ostherr, 2022). 

	Final Cluster Centres

	
	Cluster

	
	1
	2
	3

	Gender
	.34
	1.00
	.50

	Favourite Flavour
	1.50
	1.00
	3.00


Table 5
Distances between Final Cluster Centres: Table 6 shows difference in the result of table 1 and table 4. It can be seen that there are no changes in the 3 cluster and the analysis is completely descriptive. 
	Distances between Final Cluster Centres

	Cluster
	1
	2
	3

	1
	
	.828
	1.508

	2
	.828
	
	2.062

	3
	1.508
	2.062
	


Table 6

Anova Test: Anova Test is performed in the table 7 which shows that favourite flavour holds the greatest influence in forming the cluster and not the gender variable when compared (Pei and et.al., 2022).

	ANOVA

	
	Cluster
	Error
	F
	Sig.

	
	Mean Square
	df
	Mean Square
	df
	
	

	Gender
	6.994
	2
	.181
	197
	38.698
	.000

	Favourite Flavour
	61.328
	2
	.119
	197
	514.107
	.000


Table 7

Number of Cases in each Cluster: Table 8 shows that Vanilla flavoured ice-cream has maximum influence and chocolate has the minimum. 


	Number of Cases in each Cluster

	Cluster
	1
	94.000

	
	2
	48.000

	
	3
	58.000

	Valid
	200.000

	Missing
	.000


Table 8
[bookmark: _Toc124419746]2.5: Explain the most common data mining and text mining methods that can be used in business with real world examples. 
Text and data mining (TDM): It is the process that encompasses various different activities which involves identifying the potential relevant documents after that turning these documents into machine readable format so that necessary data can be extracted which can be in the form of new information, testing of hypothesis and identifying new relationships (Salinas and et.al., 2020). There are certainly various common methods in the data and text mining which are as:
· Association rules: It is type of data and text mining method which is a rule based machine learning technique and help in discovering relations among different variable in large set of data base. The purpose is to identify hidden pattern among the data set and then finding out any correlation between those sets.

· Classification: this method is used for making different classification between the data sets. The data are recognised, differentiated and understood along with that classification is also carried out as per the classes or group so as to discover differed patterns and trends into the same group.  

· SAS data mining: SAS or Statistical Analysis System is used to make analysis using different sets of data. This type of data mining facilitates sorting of relevant data from big chunks of data and then making the comparison based on those sets so as to draw meaningful conclusions. The SAS data mining helps the user cleaning the data, removing all the necessary errors and eliminating duplicate and useless sets while also filling null values (Selwyn, 2022).

· Oracle data mining: This a type of data mining which includes various algorithms related to mining and processing of data like classification, making predictions using different data sets, making regression, association, feature selection, anomaly detection, feature extraction and specialized analytics. Oracle data mining is a part of Oracle Advanced analytics which helps in distinction between numerical, categorical and unstructured attributes.
· Weka:  It is a type of data mining method which supports several task related to the data mining such as data pre-processing, classification, clustering of data, association of data, selecting different attributes and making visualization for easy understanding by the user. The data which is taken as input in the weka must be formatted as per the attribute-relational file format and the filename must be with the arff extension (Shreiner, 2020).

[bookmark: _Toc124419747]2.6: Discuss the advantages and disadvantages of using SPSS and Excel using relevant practical examples and present your discussions in a table.

SPSS: Statistical package for social science is a type of software program which is used by different people especially researchers in various disciplines so as to make a detailed analysis of complex data. This software is developed by IBM for the different purpose like data management, advanced analytics, business intelligence and criminal investigation. The various features of SPSS include reproducible output, simplifying repetitive tasks, and handling complex data manipulations and analyses. Following are some of the advantages and disadvantages of SPSS.

	Advantages of SPSS
	Disadvantages of SPSS

	SPSS helps the user by detecting any risk in the earlier stage. It various features help in understanding the risk as well as making necessary decisions to deal with those different risks. 
	One of the disadvantages of SPSS includes that it cannot used for analysis of data where large datasets are involved. there are certain different field where large chunk of data is used so it is best not to use SPSS in those areas.

	Another advantage of SPSS includes Easy and quickly displays of data tables so that user can get necessary knowledge or make necessary decision using them (Sirichanya, and Kraisak, 2021).

	Another disadvantage of SPSS is that sometimes if the researchers fails to collect data using right methods and if the gap between sample and the actual data is huge then it can  leads to producing of misleading data.

	SPSS also helps in improving customer satisfaction because it facilitates the businesses in early detection of any type of fraud as well analysis of the market trends so directly it benefits the customer as they get right type of goods and services as per their requirements. 
	SPSS is considered to be very expensive software so totally not a good choice when it comes to the student. Along with that there is need of training to understand the application which also act as a additional cost (Strantz, 2021).

	One of the advantage of SPSS includes making predictive analysis which helps the different users in understand the trends and patterns like in an business context this can immensely help in increase profitability and efficiency of an organisation. 
	



Excel: MS excel is a type of software application which is owned by Microsoft. It provides a platform in the form of spreadsheet where user can have carried out various analysis of different datasets. MS excel is widely used various different purpose as it gave the benefit of organising the data, formatting the data as well as calculating the data. The features include doing basic calculations, using different charts for presenting the data, creating pivot tables and various other useful features (Tsai and et.al., 2019).

	Advantages of Excel
	Disadvantages of Excel

	One of the biggest advantage of using MS excel is that it is able to carry operation on large amount of data without any complexity. A user can easily organise, format and calculate large amount of data.
	MS excel is a software tool but there is need that the user has basic learning about executing it different function so this act as  an disadvantage because for making its full utilisation it is needed by user that it has full knowledge for all its functions.

	It facilitates easy calculations on any types of number and dataset along with application of various mathematical formulas.
	Though the excel provides easy calculation on all types of data there is huge chance of not being able to detect any error. If sometimes while inserting the data user made a mistake then excel is not able to detect such humanly mistakes.

	As the excel is widely used by large base of users, whether it is the small organisation or large organisation all uses MS excel to process their data so it easily gets third party support which means its files can easily be opened in any other devices.  
	One of the disadvantage of using excel is that while it supports functioning on large data sometimes it becomes very time consuming while entering the data manually (Wu and et.al., 2021).




[bookmark: _Toc124419748]CONCLUSION
It can be concluded that in the report, detailed discussion about the data handling and business intelligence has been included. In the report two different sets has been calculated and explained. Firstly, is The superstore set in which profits and sales of each year has been calculated using MS Excel where it has been found out that sales have been declining since 2009 and the region with highest sales is Ontario. The second part includes presentation of data using pie charts along with different questions that has been analysed using analytical tools. The final conclusion drawn is that the mean of strawberry and chocolate ice cream preferring people is 52.5, the total number of males and females in the observation is 91 and 109 respectively. Hence the report has covered 2 parts with the required tasks to be done. Various visuals have been represented along with the analyses data and business intelligence. 
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