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Part - 1 
[bookmark: _Toc109235416]Introduction 
Data analysis and visualisation are defined as the systematic process of applying all the statistical order and the logical techniques that are prepared and described in order to illustrate the data in the proper condense and the evaluation of the important data. On the other hand, the purpose of the data analysis is to extract and evaluate the usefulness and the necessary information from the data so as to take an effective decision making that is totally based on the data analysis. Therefore, the assessment will discuss and prepare the different graphical representations and interpretations of the data with the proper use of the excel functions. Other than this, the different excel functions like pivot table, formula and interpretations will also be prepared respectively. 


[bookmark: _Toc109235417]Utilisation of excel functions
Pivot table
The pivot table is used to create an interactive and quick summarisation of huge amount of data. The given data is also huge; hence it was essential to use the feature of pivot table to summarise the data.
LOOKUP function
The LOOKUP functions are utilised for finding in a single row or column to look through a certain observation from same table in the second column or row. Here, VLOOKUP function is used to fetch the required and important data from the source data set. Syntax of this Excel function is 
“=VLOOKUP([lookup value],[table array],[column index num],[range lookup])”. 
Lookup value means the observation to find in the column 1 of a table. Table array indicates the table which is required to look through to retrieve required value. Column index number represents the column of a table that is required for value retrieving. Range lookup means approximate match or exact match of the required observation. TRUE in the range lookup represents the approximate match and FALSE represents the exact match.



[bookmark: _Toc109235418]Interpretation and the evaluation of the year-wise chart of the profits, quantity and sales of the superstore
Year Wise Chart
(I) 
	Year
	Sum of Profit

	2009
	434096

	2010
	364917

	2011
	380310

	2012
	342444

	Grand Total
	1521767.98





Interpretation
The above graphical representation has stated on the year wise profit that has ascertained by the supermarket where it can be seen that in the year the profit has been ascertained to £434096 in the year 2009 while in the yar 2010, 2011and 2012 the average profits have been ascertained as £364917, £380310 and £342444 respectively. 
(II) 
	Year
	Sum of Sales

	2009
	4209897

	2010
	3560087

	2011
	3429945

	2012
	3715672

	Grand Total
	14915600.82





Interpretation
The above graphical representation has stated on the year wise sales that have ascertained by the supermarket where it can be seen that in the year the sales have been ascertained to £4209897 in the year 2009 while in the year 2010, 2011and 2012 the average profits has been ascertained as £3560087, £3429945 and £3715672 respectively. 
(III)
	Year
	Sum of Order Quantity

	2009
	54508

	2010
	54379

	2011
	51413

	2012
	54480

	Grand Total
	214780





Interpretation
The above graphical representation has stated the year-wise order quantity that has ascertained by the supermarket where it can be seen that in the year the order quantity has been ascertained to 54508 in the year 2009 while in the year 2010, 2011and 2012 the average profits has been ascertained as 54379, 51413 and 54480 respectively. 
Product category-wise chart 
(I) 
	Product category
	Sum of Profit

	Furniture
	117433.03

	Office Supplies
	518021.43

	Technology
	886313.52

	Grand Total
	1521767.98





Interpretation
The above graphical representation has been prepared in order to difference in the figure of the products in which, it can be seen that the profit has been ascertained after selling furniture as £117433.03. On the other hand, the profit ascertained on the sale of the office supplies and technology is as £518021.43 and £886313.52 respectively. 
(II) 
	Product category
	Sum of Order Quantity

	Furniture
	44324

	Office Supplies
	118281

	Technology
	52175

	Grand Total
	214780





Interpretation
The above graphical representation has been prepared in order to difference in the figure of the products in which, it can be seen that the quantity has been done after selling of furniture as 44324. On the other hand, the quantity on the sale of office supplies and technology are 118281 and 52175 respectively. 


(III)
	Product category
	Sum of Sales

	Furniture
	5178590.54

	Office Supplies
	3752762.10

	Technology
	5984248.18

	Grand Total
	14915600.82





Interpretation
The above graphical representation has been prepared so as to ascertain the product category-wise in terms of sales in which, it can be seen that the sales have been done for technology in the unit of 5984248.18. On the other hand, the office supplies have been sold to a unit of 3752762.10 and furniture as 5178590.54 respectively. 


(IV) 
	Product category
	Average Shipping Cost

	Furniture
	30.88

	Office Supplies
	7.83

	Technology
	8.95





Interpretation
The above graphical representation has been prepared so as to ascertain the product category-wise in terms of shipping costs in which, it can be seen that the cost has been incurred for technology as 8.95. On the other hand, the office supplies have been incurred cost to 7.83 and furniture as 30.88 respectively. 



Product sub-category wise order quantity
(I)
	Product sub-category
	Sum of Order Quantity

	Appliances
	10901

	Binders and Binder Accessories
	22992

	Bookcases
	4891

	Chairs & Chair mats
	9590

	Computer Peripherals
	19222

	Copiers and Fax
	2128

	Envelopes
	6578

	Labels
	7301

	Office Furnishings
	20648

	Office Machines
	7856

	Paper
	30871

	Pens & Art Supplies
	16980

	Rubber Bands
	4920

	Scissors, Rulers and Trimmers
	3931

	Storage & Organization
	13807

	Tables
	9195

	Telephones and Communication
	22969

	Grand Total
	214780





The graphical chart which is applied in the discussion consists of every kind of product including their quantity. Thus, from the discussion, it can be analysed that the quantity ordered at a higher level was 30871 for paper. Additionally, on the same side, the second highest quantity entitled is telephones and communication with 22969. Thus, based on the requirement, the quantity of the products has fluctuated. 
(II)
	Product sub-category
	Sum of Sales

	Appliances
	736991.54

	Binders and Binder Accessories
	1022957.59

	Bookcases
	822652.04

	Chairs & Chair mats
	1761836.55

	Computer Peripherals
	795875.94

	Copiers and Fax
	1130361.3

	Envelopes
	174085.8

	Labels
	38981.55

	Office Furnishings
	698093.81

	Office Machines
	2168697.14

	Paper
	446452.86

	Pens & Art Supplies
	167107.22

	Rubber Bands
	15006.63

	Scissors, Rulers and Trimmers
	80996.31

	Storage & Organization
	1070182.6

	Tables
	1896008.142

	Telephones and Communication
	1889313.802

	Grand Total
	14915600.82





The graph chart and its discussion state the growing demand in the market. Thereby, it has stated the values of the product such as telephone and communications, storage and organisation with 1070182.6 and 1889313.802. The product category has stated the appliances falling at the last stage with 736991.54.  Thus, it will make the process more effective with help of the products defined in subcategory. 
(III)
	Product sub-category
	Sum of Profit

	Appliances
	97158.06

	Binders and Binder Accessories
	307413.39

	Bookcases
	-33582.13

	Chairs & Chair mats
	149649.73

	Computer Peripherals
	94287.48

	Copiers and Fax
	167361.49

	Envelopes
	48182.6

	Labels
	13677.17

	Office Furnishings
	100427.93

	Office Machines
	307712.93

	Paper
	45263.2

	Pens & Art Supplies
	7564.78

	Rubber Bands
	-102.67

	Scissors, Rulers and Trimmers
	-7799.25

	Storage & Organization
	6664.15

	Tables
	-99062.5

	Telephones and Communication
	316951.62

	Grand Total
	1521767.98





The graphical presentation has stated that the quantity for binder accessories is higher in the market with 307413.39. Additionally, on the other side, the quantity of the products varies depending upon the requirement of the firm which is engaged in serving the requirement. On the same side, the impact on pens and art suppliers has resulted in a negative showing of -102.67, which is stated in the discussion. 

(IV)
	Product sub-category
	Average Shipping Cost

	Appliances
	15.79

	Binders and Binder Accessories
	7.25

	Bookcases
	45.75

	Chairs & Chair mats
	40.19

	Computer Peripherals
	5.37

	Copiers and Fax
	28.13

	Envelopes
	6.84

	Labels
	1.00

	Office Furnishings
	10.66

	Office Machines
	21.17

	Paper
	6.46

	Pens & Art Supplies
	3.23

	Rubber Bands
	1.26

	Scissors, Rulers and Trimmers
	4.66

	Storage & Organization
	17.92

	Tables
	57.29

	Telephones and Communication
	5.48





The graph which is presented states the shipping charges which are implied while shifting the products. It indicates tables require more charges while travelling with 57.29 in the market. Furthermore, it also indicates that bookcases also require 45.75 while shifting it from one place to the other. It is one of the most effective methods which is applied for finding the actual cost which is incurred while shipping including the charges. 
Region-wise profit
(I)
	Region
	Sum of Profit

	Atlantic
	238960.66

	North Carolina
	2841.11

	Northwest Territories
	8307.05

	Ontario
	439214.57

	Prairie
	321160.12

	Quebec
	140426.65

	West
	297008.61

	Yukon
	73849.21

	Grand Total
	1521767.98





The graph is indicating the cost which is showing the profit margin incurred in the business. Thus, it shows that Ontario has a higher profit margin with 439214.57 and the profit for Prairie was 321160.12. This has indicated that the profit margin is at a moderate level excluding the Northwest Territories showing 8307.05. 
(II)
	Region
	Sum of Sales

	Atlantic
	2014248

	North Carolina
	116376

	Northwest Territories
	83818

	Ontario
	3780242

	Prairie
	2837305

	Quebec
	1510195

	West
	3597549

	Yukon
	975867

	Grand Total
	14915601




The graph prepared shows the sales proportion which has indicated in the competitive market. It has indicated that sales in Yukon were 975867. Moreover, the sale in West was 3597549 which has evaluated the sales in the management process. It has shown the sales margin for the countries showing the wise rise in the sales margin. 
(III)
	Region
	Sum of Order Quantity

	Atlantic
	28068

	North Carolina
	1965

	Northwest Territories
	1401

	Ontario
	55006

	Prairie
	43732

	Quebec
	19589

	West
	51423

	Yukon
	13596

	Grand Total
	214780




The graphical presentation is showing the requirement of the country indicating the quantity which is ordered by the countries. It can be said that Atlantic has ordered effectively with the quantity of 28068. Thus, the derived excel shows the quantity which has been required for running the quantity in the competitive market. 
(IV)
	Region
	Average Shipping Cost

	Atlantic
	13.39

	North Carolina
	12.77

	Northwest Territories
	15.22

	Ontario
	12.96

	Prairie
	12.23

	Quebec
	13.50

	West
	12.35

	Yukon
	13.78

	Grand Total
	12.84




The graph chart and proper presentation show the cost which is required based on the shipping charges in the market. It shows the cost incurred was 15.22 for Northwest Territories for shifting the quantities demanded in the market. Additionally, shifting from North Carolina was 12.77 which is effectively evaluated in the discussion. 


[bookmark: _Toc109235419]Conclusion
The assessment has prepared and discussed the different graphical representations and the interpretations of the data with the proper use of the excel functions. Other than this, the different excel functions like pivot table, formula and the interpretations has also been prepared respectively with proper explanation and the interpretations that has been done on the year wise, product wise cost and the sub-product wise respectively. 



[bookmark: _Toc109235420]Part - 2
[bookmark: _Toc109235421]Introduction
The following assessment is primarily focused on data visualisation and data analysis. This assessment will critically evaluate and identify the present trends in business intelligence, data mining and data warehousing. Furthermore, systematic understanding and demonstration of comprehensive knowledge of significant principles and concepts will be provided in the assessment. This will be done by utilising predictive analysis software. Alongside this assessment will calculate several statistical measures such as mean and median. Explanation on methods of text mining and data mining will be provided in this assessment. Moreover, this assessment will downsides and upsides of using MS Excel and SPSS with the help of practical examples.

[bookmark: _Toc109235422]Analysis and interpretation of the given data
Calculations
	Choice of ice cream flavour
	Number of female students
	Number of female students

	Vanilla flavour ice cream
	48
	47

	Chocolate flavour ice cream
	32
	15

	Strawberry flavour ice cream
	29
	29



Formulas used
	Choice of ice cream flavour
	Number of female students
	Number of female students

	Vanilla flavour ice cream
	=COUNTIFS($F$2:$F$201,"=1", $G$2:$G$201,"=1")
	=COUNTIFS($F$2:$F$201,"=0", $G$2:$G$201,"=1")

	Chocolate flavour ice cream
	=COUNTIFS($F$2:$F$201,"=1", $G$2:$G$201,"=2")
	=COUNTIFS($F$2:$F$201,"=0", $G$2:$G$201,"=2")

	Strawberry flavour ice cream
	=COUNTIFS($F$2:$F$201,"=1", $G$2:$G$201,"=3")
	=COUNTIFS($F$2:$F$201,"=0", $G$2:$G$201,"=3")





Interpretation
The above diagram is a clustered bar diagram. This diagram showing gender wise favourite ice cream flavour. There are three types of ice cream flavour. The ice cream flavours are vanilla flavoured ice cream, chocolate flavoured ice cream, strawberry flavoured ice cream. It can be stated from the above figure that both male and female students are liking vanilla flavoured ice cream. Among the female student, the least favourite ice cream flavour is chocolate flavour ice cream. Moreover, among the make students, the least favourite ice cream flavour is strawberry flavour ice cream. 




Calculations
	2. 1
	Vanilla ice cream
	
	95

	
	
	
	
	

	2. 2
	Number of male students
	91

	
	Number of male students
	109

	
	
	
	
	

	2. 3
	Chocolate ice cream
	
	47

	
	Strawberry ice cream
	
	58

	
	Mean of students who likes strawberry and chocolate flavoured ice cream
	
	
	52.5

	
	Median of students who likes strawberry and chocolate flavoured ice cream
	
	
	52.5



Formulas used
	2.1
	Vanilla ice cream
	
	
	=COUNTIFS(C2:C201,"=1")

	
	
	
	
	

	2. 2
	Number of male students
	
	=COUNTIFS(B2:B201,"=0")

	
	Number of male students
	
	=COUNTIFS(B2:B201,"=1")

	
	
	
	
	

	2. 3
	Chocolate ice cream
	
	
	=COUNTIFS(C2:C201,"=2")

	
	Strawberry ice cream
	
	
	=COUNTIFS(C2:C201,"=3")

	
	
	
	
	

	
	Mean of students who likes strawberry and chocolate flavour
	
	
	=AVERAGE(M24:M25)

	
	Median of students who likes strawberry and chocolate flavour
	
	
	=MEDIAN(M24:M25)



AVERAGE FUNCTION: The AVERAGE function is utilised here to calculate the mean of students who likes strawberry and chocolate flavour
MEDIAN FUNCTION: The MEDIAN function is utilised here to calculate the mean of students who likes strawberry and chocolate flavour
COUNTIFS FUNCTION: The COUNTIFS function is utilised here for multiple reasons. The reasons are mentioned underneath –
1) to calculate number of students like vanilla flavour of ice cream
2) to calculate number of male students
3) to calculate number of female students 
4) to calculate number of students who like strawberry flavour of ice cream 
5) to calculate number of students who like chocolate flavour of ice cream
Data Handling and Business Intelligence
2.5 Data mining and text mining method in business
Data mining
Data mining is considered a method that an organisation use to transform raw data into useful information. This method helps identify the pattern in large batches of information that further helps the organisation understand the requirements of the customers. Data mining provides necessary information from the data set that further helps the organisation in decision-making and comparisons. Clustering and machine learning are the two common data mining methods used in business (Hall, 2022).
Clustering: This method represents data visually. For instance, the graph data that represents the demographic of buying trends and sales for a product come under the clustering method. Retailers use clustering models to identify the consumers that buy a particular product at a specific interval of time and its buying frequency.
Machine learning: It is a process where computers learn new things on their own with the help of algorithms. Most companies use machine learning techniques in order to determine sales, buying habits of a customer and product usage quickly.
Text mining
The text mining method is the process that extracts the required information from the language text data. Information extraction and information retrieval are the two mostly used text mining techniques used in the business.
Information Extraction: This method mainly deals with extracting essential information from large textual data. For instance, email can extract only required data from the message in order to add the information to the calendar with the help of information extraction techniques.
Information Retrieval: IR (Information Retrieval) system is the process that extracts relevant patterns depending on the specific set of words. Search engines like Google and Yahoo are examples of IR systems.
2.6 Advantages and disadvantages of using SPSS and Excel
SPSS
	Advantages
	Disadvantages

	1. SPSS Predictive Analytics provide the right offers to the customers that the customers specifically looking for. Therefore, it improves customer satisfaction.
2. An organisation can determine the vulnerabilities beforehand with the help of SPSS’s predictive analytics. Furthermore, the organisation can decide on the acceptable and unacceptable risks in the business (Lister, 2022). 
	1. The main disadvantage of using SPSS is that it cannot analyse the big data set.
2. Another disadvantage of using SPSS is if researchers collect information using faulty methods, then statistical analysis of the data would fail to deliver the right answers.

	For instance, a company send marketing campaigns to the consumers that are more likely to buy their products.
	For instance, a company that manages large customer base data cannot use SPSS for analysing the big data set.



Excel

	Advantages
	Disadvantages

	1. Most companies use Excel to store data and share it with important authorities.
2. Excel also provides the best spreadsheet application that can perform calculations. It also offers a complete list of functions that further can be used for the calculations (Natter, 2019). 
	1. It is hard to maintain advanced pricing rules in business with the help of excel only.
2. Excel cannot manage too large a data file. Therefore, it is lacking control and security.

	For instance, the accounting manager uses the spreadsheet application of Excel for calculation purposes.
	For instance, a company that uses big data files cannot use Excel as the company might face problems regarding the control and security of the data set.




[bookmark: _Toc109235423]Conclusion
The following assessment has primarily underlined the data visualisation and data analysis. This assessment will critically evaluate and identify the present trends in business intelligence, data mining and data warehousing. Furthermore, systematic understanding and demonstration of comprehensive knowledge of significant principles and concepts have been provided in the assessment. This has been done by utilising predictive analysis software. Alongside, this assessment has calculated several statistical measures such as mean and median. Explanation on methods of text mining and data mining has been provided in this assessment. Moreover, this assessment has evaluated downsides and upsides of using MS Excel and SPSS with the help of practical examples. 
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Year wise order quantity




Total	
2009	2010	2011	2012	54508	54379	51413	54480	Year


Order quantity




Product category wise profit




Total	
Furniture	Office Supplies	Technology	117433.03000000017	518021.42999999988	886313.51999999885	Product category


Profit




Product category order quantity




Total	
Furniture	Office Supplies	Technology	44324	118281	52175	Product category


Order quantity




Product category wise sales




Total	
Furniture	Office Supplies	Technology	5178590.5419999901	3752762.099999994	5984248.1819999907	Product Category


Sales




Product category wise shipping cost




Total	
Furniture	Office Supplies	Technology	30.883810904872274	7.829828633405727	8.9548861985472286	Product Category


Shipping cost




Product sub category wise order quantity




Total	
Appliances	Binders and Binder Accessories	Bookcases	Chairs 	&	 Chairmats	Computer Peripherals	Copiers and Fax	Envelopes	Labels	Office Furnishings	Office Machines	Paper	Pens 	&	 Art Supplies	Rubber Bands	Scissors, Rulers and Trimmers	Storage 	&	 Organization	Tables	Telephones and Communication	10901	22992	4891	9590	19222	2128	6578	7301	20648	7856	30871	16980	4920	3931	13807	9195	22969	Product sub category


Order quantity




Product sub category wise sales




Total	
Appliances	Binders and Binder Accessories	Bookcases	Chairs 	&	 Chairmats	Computer Peripherals	Copiers and Fax	Envelopes	Labels	Office Furnishings	Office Machines	Paper	Pens 	&	 Art Supplies	Rubber Bands	Scissors, Rulers and Trimmers	Storage 	&	 Organization	Tables	Telephones and Communication	736991.53999999899	1022957.5900000001	822652.04000000027	1761836.5499999996	795875.94000000018	1130361.3000000003	174085.8	38981.550000000017	698093.81000000029	2168697.14	446452.86000000068	167107.21999999988	15006.630000000005	80996.31	1070182.6000000017	1896008.1420000007	1889313.8019999997	Product sub category


Sales




Product sub category wise profit




Total	
Appliances	Binders and Binder Accessories	Bookcases	Chairs 	&	 Chairmats	Computer Peripherals	Copiers and Fax	Envelopes	Labels	Office Furnishings	Office Machines	Paper	Pens 	&	 Art Supplies	Rubber Bands	Scissors, Rulers and Trimmers	Storage 	&	 Organization	Tables	Telephones and Communication	97158.059999999808	307413.39000000019	-33582.129999999983	149649.73000000004	94287.48000000001	167361.48999999996	48182.600000000013	13677.169999999995	100427.93000000012	307712.92999999982	45263.200000000012	7564.78	-102.67000000000004	-7799.2499999999991	6664.1499999999942	-99062.5	316951.61999999988	Product sub category


Profit




Product sub category wise shipping charges





Total	
Appliances	Binders and Binder Accessories	Bookcases	Chairs 	&	 Chairmats	Computer Peripherals	Copiers and Fax	Envelopes	Labels	Office Furnishings	Office Machines	Paper	Pens 	&	 Art Supplies	Rubber Bands	Scissors, Rulers and Trimmers	Storage 	&	 Organization	Tables	Telephones and Communication	15.79288018433175	7.2497486338797374	45.746402116402137	40.188316062176185	5.3658839050131464	28.125057471264352	6.8405284552845664	1.0022916666666679	10.663350253807073	21.174807121661704	6.4607428571428498	3.2256082148499265	1.2581564245810044	4.6563194444444429	17.920347985347956	57.291440443213247	5.4832502831256633	Product sub category


Shipping charges




Region wise profit




Total	
Atlantic	North Carolina	Northwest Territories	Ontario	Prarie	Quebec	West	Yukon	238960.65999999995	2841.110000000001	8307.0500000000011	439214.57000000105	321160.12000000011	140426.65	297008.61000000022	73849.210000000021	Region


Profit




Region wise sales




Total	
Atlantic	North Carolina	Northwest Territories	Ontario	Prarie	Quebec	West	Yukon	2014248.2034999996	116376.4835	83817.746000000014	3780242.0630000005	2837304.6014999985	1510195.0799999996	3597549.2754999986	975867.370999999	Region


Sales




Region wise order quantity




Total	
Atlantic	North Carolina	Northwest Territories	Ontario	Prarie	Quebec	West	Yukon	28068	1965	1401	55006	43732	19589	51423	13596	Region


Order quantity




Region wise shipping cost




Total	
Atlantic	North Carolina	Northwest Territories	Ontario	Prarie	Quebec	West	Yukon	13.389657407407377	12.769493670886078	15.220677966101697	12.955192040721967	12.233839390386901	13.499795134443005	12.347137117026705	13.78193726937266	Region


Shipping cost




Gender wise favour ice cream flavour  

Number of female students	
Vanilla flavour ice cream	Chocolate flavour ice cream	Strawberry flavour ice cream	48	32	29	Number of female students	
Vanilla flavour ice cream	Chocolate flavour ice cream	Strawberry flavour ice cream	47	15	29	Ice cream Flavour






Year wise profit




Total	
2009	2010	2011	2012	434096.0199999999	364917.33000000025	380310.49999999942	342444.12999999931	Year


Profit




Year wise sales




Total	
2009	2010	2011	2012	4209896.8454999989	3560087.0444999966	3429944.981000002	3715671.953000003	Year


Sales
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