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[bookmark: _Toc110688913][bookmark: _Toc119112276]Introduction
[bookmark: _GoBack]Business data is the aggregate of knowledge about a firm and its activities. It can comprise any statistical data, raw statistical results, customer feedback data, sales figures, and other data sets. Business data may serve as the foundation for an organization's customer service activities, allowing it to understand more about consumer needs, complaints, and business operations. Understanding data in business may help you grasp how modern businesses use it to succeed. In this assessment the significance of data will demonstrate through the analysis and data presentation.

Part 1
Decline in sales or profits over the years
[bookmark: _Toc119112277]Use of Excel for pre-processing of the data
Data pre-processing is a phase in the data mining and data processing. Cleaning, instance selection, normalisation, one hot encoding, transformation, feature extraction and selection, and so on are all examples of data preparation. Because the yearly drop in sales must be determined, the data from the Order Date and Sales columns is copied and then moved to another tab. The order data is then formatted into the Data category, as many were in the General category. The pre-processing of the data is presented below:
	Order Date
	Sales

	8/7/2009
	261.54

	9/27/2010
	10123.02

	11/9/2010
	244.57

	2/2/2012
	4965.7595

	5/23/2011
	394.27

	3/10/2011
	146.69

	2/9/2009
	93.54

	12/21/2010
	905.08

	11/26/2012
	2781.82

	11/26/2012
	228.41

	7/14/2009
	196.85

	10/18/2009
	124.56

	1/27/2012
	716.84

	1/27/2012
	1474.33

	1/27/2012
	80.61

	1/27/2012
	1815.49

	12/20/2009
	248.26

	7/27/2012
	4462.23

	7/10/2011
	663.784

	7/10/2011
	834.904

	6/29/2011
	2480.9205

	11/22/2010
	59.03

	9/13/2010
	97.48

	4/15/2010
	511.83

	8/13/2012
	184.99

	9/18/2009
	80.9

	3/8/2012
	67.24

	8/9/2010
	12028.23

	2/1/2012
	370.48

	5/17/2010
	278

	5/17/2010
	66.54

	1/1/2011
	845.32

	10/10/2011
	282.07

	10/10/2011
	426.037

	9/23/2010
	1078.49

	7/19/2011
	3554.46

	10/9/2009
	191.67

	10/9/2009
	5586.33

	10/9/2009
	507.64

	12/9/2010
	14223.82

	10/8/2012
	42.66

	5/2/2012
	427.32

	3/8/2010
	820.284

	5/28/2011
	14.76

	9/19/2010
	89.55

	8/31/2011
	1210.0515

	8/31/2011
	187.83

	8/31/2011
	49.59

	8/31/2011
	4253.009

	7/8/2011
	59.38

	1/30/2009
	1285.37

	1/8/2012
	48.91

	11/7/2010
	129.62

	4/29/2010
	118.97

	12/31/2011
	61.8715

	8/12/2009
	384.33

	8/12/2009
	239.03

	11/12/2011
	3922.42

	11/12/2011
	1733.3625

	1/20/2012
	208.28

	3/20/2009
	9620.82


Only a portion of pre-processed data is shown here as the total list is very large.
Analysing & Visualization of the data
Data analysis is the process of preparing data for decision making by cleaning, converting, and modelling it. The goal of data analysis is to derive insights from data and base choices on those learnings. In this assignment, the pre-processed data is sorted using a pivot table, and the end result is seen below, where the sales data is totalled based on the year:
	Order Date (Yearly)
	Sum of Sales

	2009
	4209896.846

	2010
	3560087.045

	2011
	3429944.981

	2012
	3715671.953

	Grand Total
	14915600.82



Data visualization is the next step of data analysis. When the result of an analysis is demonstrated through an chart to understand the whole scenario more easily or at a glance then it’s called data visualization.

Over the year the sales has been decreased but in the year 2012, the sales increased two percent. 
	Order Date (Yearly)
	Sum of Sales
	Sales Percentage

	2009
	     4,209,896.85 
	28%

	2010
	     3,560,087.04 
	24%

	2011
	     3,429,944.98 
	23%

	2012
	     3,715,671.95 
	25%

	 Total 
	   14,915,600.82 
	100%



Practical Demonstration
Practical demonstration with Excel function: SUMIF
Here the “SUMIF” function is used as there are yearly data and for each year the total sale is targeted to find. Using this function both the criterial could be fulfilled so this function is chosen. The excel function is provided below with the result.
	Year
	Total Sale Using "SUMIF" function
	Function

	2009
	             4,209,896.85 
	SUMIF($A$2:$C$8400, D4,$C$2:$C$8400)

	2010
	             3,560,087.04 
	SUMIF($A$2:$C$8400, D5,$C$2:$C$8400)

	2011
	             3,429,944.98 
	SUMIF($A$2:$C$8400, D6,$C$2:$C$8400)

	2012
	             3,715,671.95 
	SUMIF($A$2:$C$8400, D7,$C$2:$C$8400)


And the visual demonstration is presented with the line chart.

Practical Demonstration
Practical demonstration with Excel function: IF
With the “IF” function the data of a particular year is firstly sorted and then by the use of sum function all of the data of that particular year is totalled and the findings are presented below:
	Total
	        4,209,896.85 
	        3,560,087.04 
	        3,429,944.98 
	        3,715,671.95 

	Year
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[bookmark: _Toc119112278]The current trends in data warehousing, business intelligence and data mining
Data warehousing is a system for storing and processing information collected from a variety of sources for use inside an organisation. Traditional data warehouses were stiff and incapable of holding vast volumes of data; current data warehouses are flexible and nimble. Data warehouses are not just larger than they were a generation ago; they are also quicker, accommodate new data kinds, serve a broader range of business-critical operations, and can provide actionable insights to anyone in the organisation at any time or location. As a result, the contemporary data warehouse is more crucial than ever before for company agility, innovation, and competitive advantage. Some of the data warehousing trends are discussed below:
Many changes have occurred since the start of data warehousing. Data warehouses demand greater storage, networking, compute, and memory due to the volume and diversity of data supplied by enterprises. The volume of corporate data collected is increasing quickly as firms increase their client base and adopt new technologies. This comprises sensor data, network logs, video streams, audio feeds, feeds from social media as well as other unstructured data in addition to structured data (Wixom, 2011).
Data marts have been identified as a subset of data warehouses that are designed to meet the needs of a single business function. Big and sophisticated data marts, on the other hand, can aggregate information from a wide variety of sources and make it accessible to business users, which is why they are becoming increasingly popular in the data warehousing industry. Because of recent developments in data mart design, it is now possible to combine internet and corporate data. You may then assess how well the source-to-data-mart transition worked. The benefits of analytics may then be shared with the rest of the company (Kozielski and Wrembel, 2019).
IT workers are typically required for data warehouse setups. Building a data warehouse can take years, making the entire process time-consuming, costly, and sluggish. By incorporating automation into the equation, firms may better manage the intricacies of data warehousing and reduce repeated, time-consuming operations from the production cycle. As a consequence, project expenses are kept low, and productivity is good. Furthermore, DWA greatly minimises reliance on IT personnel. It removes the need for hand coding, allowing business users with less technical understanding to take the lead while also speeding up the process cycle (Kunnathuvalappil, 2019).
Cloud data warehouses, with its load-and-go capability, reduce the need for enterprises to invest in hardware and IT workers. This solution is a cost-effective choice due to its ability to give dynamic workflow management and great performance without the need for manual training. Furthermore, the excellent compression and built-in technologies allow for scalability as data types and quantities expand (Ponniah, 2011).
Business intelligence (BI) has become a vital element for both large and small enterprises. Each wants to take advantage of every available piece of data and extrapolate probable future outcomes in order to make on-the-spot choices that enhance revenue, improve productivity, and accelerate growth. However, with so many business intelligence developments changing the landscape, the BI market is bound for a big transformation (Kabakchieva et al., 2013).
Data governance is a recent development in business analytics that is critical to firms' ability to respond swiftly. The people, procedures, and technology necessary to manage and secure the company's data assets are referred to as data governance. As a result, business information must be easily understood, correct, full, trustworthy, safe, and accessible.
Data exploration is a corporate user-centric method for uncovering insights through data visualisation or guided advanced analytics. The procedure may be broken down into three stages: data preparation, visualisations, and controlled advanced analytics. The objective is to maximise the value of data not just to improve decision-making but also to influence business optimisation and directly support new models of business (Horakova and Skalska, 2013).
Data mining is a set of methodologies for obtaining and organising data from numerous sources in order to make judgments. Companies must stay up with all new breakthroughs in the field of data mining as a result of the massive volume of data produced.
Multimedia data mining is one of the most recent technologies that is gaining popularity due to its increasing capacity to correctly gather important data. Data mining is the transformation of received data from many sources into numerical representations. These are then subjected to further clustering, classification, and other processes in order to be helpful. Data mining is becoming more popular as it involves mining a vast amount of information kept in many corporate locations. After the data has been acquired, very complex algorithms are used to extract information from it (Hussain, 2017). One of the most cutting-edge and rapidly growing subfields of data mining is spatial and geographic data mining. As the name suggests, this process involves collecting data from several sources, including the natural world, the sky, and the earth itself. This type of data mining shows several components such as distance, topology, and the many properties that identify a certain information (Cios and Kurgan, 2015).


[bookmark: _Toc119112279]Data Analysis with SPSS
Part: 2.1
From the file section, export data form excel option is selected. After adding the data, in the Variable View tab, the value labels are identified. To define the percentage of students who like vanilla ice cream, utilise the frequency function found in the Descriptive Statistics submenu of the analysis menu bar. The proportion of vanilla ice cream chosen by 95 students out of a total of 200 participants. And the cumulative percentage is 47.5. The SPSS generated table is presented below:

[image: ]
Part: 2.2
The preceding approach, "Frequency analysis," was then utilised to determine the number of male and female students. According to the SPSS generated table, which is provided in the table below, the number of male students is 91, while the number of female students is 109. Their frequency percentages are 45.5 and 54.5, respectively. There is also a bar graph attached below the table for understanding at a glance. 


[image: ]
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A graphical presentation is also provided to help convey the entire gender situation. In order to accommodate the larger population of female students, the bar must be set higher than it is for male students.

Part: 2.3

Together with the mean and median, author do a frequency analysis on the ice cream flavours, comparing chocolate to strawberry. There are two ice cream variables, thus the ice cream variable is split in two to create two separate data charts, one for each flavour of ice cream. Before calculating averages and medians, the ice cream variable is settled upon.  

	Statisticsa

	ice_cream  

	N
	Valid
	47

	
	Missing
	0

	Mean
	2.00

	Median
	2.00

	a. ice_cream = Chocolate





	Statisticsa

	ice_cream  

	N
	Valid
	58

	
	Missing
	0

	Mean
	3.00

	Median
	3.00

	a. ice_cream = Strawberry



Part: 2.4
Cluster Analysis
Cluster analysis is a statistical classification strategy that puts together things or places that have comparable qualities. It includes a wide range of methods and approaches for grouping things into like-minded classifications. Cluster analysis is a useful data-mining approach that may help any business find patterns in their data, whether those patterns include customers, purchases, or other types of behaviours or goods. Without our understanding, cluster analysis is regularly conducted to relatively basic items such as food groupings at the grocery store or a group of folks dining together in a restaurant. Foods are classified at the grocery shop according to their type, such as drinks, type, and so on. These are all examples of cluster analysis. The cluster analysis has been presented below:
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Part: 2.5
Most common data mining and text mining methods that can be used in 
business
Businesses acquire and retain unfathomable amounts of data for decision making, asset analysis, financial reporting, and other purposes. Data mining is described as the act of sifting through enormous volumes of data to uncover hidden business trends or patterns, allowing for revolutionary business insights. Data mining has a defined purpose: it recognises patterns in datasets for a set of issues in a given domain. Data mining is an old technique. Its origins may be traced back to the 1930s. However, the word grew increasingly popular in the 1990s as corporations struggled to deal with the rising amount of data that human civilization is constantly creating in order to create value from it. It was made feasible by the introduction of contemporary computers and applications. Data mining approaches for organisations might ultimately evaluate exponential volumes of data and derive non-intuitive, important insights with the assistance of information technology means. Data mining is a technique used by businesses to help them find answers to their problems by sifting through massive volumes of data to find specific pieces of information. It has the capability of transforming raw data into information that may aid in the growth of businesses via informed decision-making. It may also be used to anticipate business outcomes, mitigate risks, and capitalise on newly discovered possibilities. Because of its current advancement values, it is vital to comprehend the mining tactics utilised in the commercial sector. Some of these methods are detailed more below:
Data cleansing and preparation is the first and most important phase in the data mining process. When raw data is received, it has no value. Data must be cleaned and prepared before it can be used in various analytic approaches. Data modelling, transformation, data migration, ETL, ELT, integration, and aggregation are all part of the data screening and preparation process. The optimum use of data is determined in large part by understanding its most basic characteristics.
Once data has been cleansed and processed, it is analysed to look for trends. This is often the result of seeing a recurring abnormality in the data, or the rise and fall of some metric over time. After that, we put them into distinct groups. The process of classification is an advanced data mining technique that demands the organisation of many features into meaningful categories. Later, it is put to use in drawing more inferences or carrying out some other tasks.
A cluster is a grouping of data elements. In the same cluster, these things are comparable. That means the things clustered together have some similarities but have others as well, or that they are separate from and unrelated to the objects in other clusters. Using a technique called "clustering analysis," researchers may classify data into distinct groupings, or "clusters," wherein objects with similar characteristics are more likely to be associated with one another than those with different characteristics. This study' findings may be utilised to generate consumer profile.

Text mining is an automated technique that extracts important information from unstructured text using natural language processing techniques. By transforming raw data into information that computers can understand, it streamlines the process of classifying texts by sentiment, topic, and purpose. Mining texts written in natural languages and stored in semi- or unstructured formats is the focus of text mining. Companies can better use their data, leading to more informed business decisions. To create models that learn from data and make predictions on new data based on their past performance, text mining makes use of principles from statistics, language, and machine learning.
Text mining is the classification of texts. The standard language texts are assigned to a certain group of subjects based on their content in this case. Text mining entails gathering text documents and processing and analysing them in order to discover relevant issues. Co-referencing is a technique often used in NLP to extract meaningful equivalents and abbreviations from textual input. Nowadays, NLP is an automated process that is employed in a variety of scenarios ranging from targeted commercial delivery to spam screening and categorising web pages based on hierarchical definitions, among other things. Categorization is a useful strategy for studying textual material.
Part: 2.6
Advantages of using SPSS
· SPSS makes it very simple to do complicated statistical analyses.
· Users may extract all information from files using SPSS features, which can then be used to run descriptive, inferential, and many variant statistical methods.
· SPSS syntax can be enhanced using specific extensions.
· There are about 130 extensions available on extension hub. There is also the possibility of making one's own and sharing it.
· It is a commonly used application in both corporate analysis and social research.
· It's also interoperable with a wide range of other data management programmes, making data transmission a breeze (*Asthana and Bhushan, 2016).
Disadvantages of SPSS
· SPSS might be costly for students to acquire.
· It is incompatible in the field of medicine and nursing since there is a big amount of data and SPSS cannot analyse a large data set.
· When you execute an Extension Output node with the Output to file option enabled, the output file may include an error.
· SPSS's user interface lacks a current feel, and its graph tools are not as straightforward as those of Microsoft Excel.
· There is also a scarcity of free SPSS training (Alversia, 2011).

Advantages of using Excel
· Spreadsheet or Excel software is commonly accessible and generally free for most organisations.
· Excel is one of the most powerful programmes for analysing and organising data for the typical user.
· Excel can handle hundreds of data formulae and/or computations with ease.
· One benefit of utilising Microsoft Excel is that the user has more control over the data.
· Excel may communicate with third-party programmes using specific connectors. Excel integrates effectively with practically everything that is developed on the same platform because it is built on the.NET framework.
· Balance sheets, business budgets, and cash flow statements are just some of the financial documents that may be created with the use of spreadsheets (Warner and Meehan, 2021).

Disadvantages of Excel
· Some advance excel formulas are more difficult for a novice.
· The most significant of MS Excel's drawbacks is that there are inaccuracies in computations.
· Excel is also a standalone product that is not fully connected with other company systems; it lacks control and security (Paura and Arhipova, 2012).



[bookmark: _Toc110688915][bookmark: _Toc119112280]Conclusion
In this day and age of information technology, data is a critical raw resource. Using these data, one may quickly learn about points connected to decision making. It can also be used by teams across an organisation to track key performance indicators (KPIs) and collaborate on goals. During the examination, the usage of two applications was shown using various data or analysis. The study was carried out to show the data processing procedure and how to draw conclusions from it.
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Line chart of Sales Condition over the year

2009	2010	2011	2012	4209896.8454999989	3560087.0444999966	3429944.981000002	3715671.953000003	


Pie Chart

2009	2010	2011	2012	4209896.8454999989	3560087.0444999966	3429944.981000002	3715671.953000003	

Sales Demonstration over the Year



Total	
2009	2010	2011	2012	4209896.8454999989	3560087.0444999966	3429944.981000002	3715671.953000003	
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