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[bookmark: _Toc119270059]Introduction
Any collected Information about business and its activities is referred to as "business data." Most businesses gather as much information as they can about their processes and customers in order to better tailor their offerings to them. Any number of methods, including surveys of consumers, data analysis programmes, and even just plain old observation, may be used to glean useful insights for your company. Today's commercial world is a data-rich ecosystem (Cleff, 2019). The goal of collecting and analysing data is to provide decision-makers in business with the information they need to behave rationally and profitably (Brelade and Harman, 2003). Data analysis is the focus of this report, but it will also discuss many theories and trends in business intelligence, data mining and data warehousing. Also, this report will cover the relevant theory, various data analysis methods like Excel and SPSS, and the solutions to the assigned problems.
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Data pre-processing is utilized to prepare raw or unprocessed data for use in models of machine learning. In most cases, this is the first thing that has to be done before a machine learning program can even begin, since it ensures that the data being utilised is clean and in the proper format. The use of data pre-processing is mainly restricted to the creation and training of AI or ML models (Geisler, 2021). This procedure may be used by businesses to prepare any kind of data. The pre-processed data from excel is attached beneath:

	Date of Order
	Sales Amount

	/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



Data Analysing
The rate sales decrees are analysed here. For this analysis date of product order and number of total sales is utilised. By using pivot table in excel and the result is outlined beneath:

	Row Labels
	Sum of Sales

	2009
	4209897

	2010
	3560087

	2011
	3429945

	2012
	3715672

	Grand Total
	14915601



Visualisation of Data 
A structured column graph is inserted from the tabular data employed in this analysis, and the pace of sales reduction is observed in the Graph beneath:


Graph: Decrease of yearly Sales 
SUMIF function is employed here. Since this data is subdivided by year and the total sales for each year is what we're after, we need to utilise the "SUMIF" function. This function meets both of the selection criteria; hence it is selected. The corresponding Excel formula and output are provided below.
	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)




Graph: Data of 4 Yearly Sales 

Practical Data Analysis Outlined
The results of IF functions are displayed below after the data for a certain year has been sorted using the IF function, and then total using the sum function.
	Sum
	4,209,896.85
	3,560,087.04
	3,429,944.98
	3,715,671.95
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DW - Data warehousing 
In order to get useful insights for business decisions, it is necessary to implement a process known as a Data Warehousing to gather and manage data from several sources. An organization's data warehouse is the go-to location for integrating and analysing information from a wide variety of sources. By 2028, the market for "data warehousing as a service" is expected to grow to $7.69 billion. If this forecast holds true, the data warehousing industry will expand by 24.5% each year over the next several years (Martins et al., 2020). Current trends are:
· More and more businesses are using SaaS for their warehouse management software implementations. More options for logistics planning are available with this cloud-based paradigm (Dhaouadi et al., 2022). 
· In digital twin technologies, digital copies of an item or process are used to model the performance of their physical counterparts. 
· Another developing practise is the introduction of robotics and computerization to the logistics industry. Automated solutions that enhance products management are increasingly being used by organisations as a means to achieve speed and precision in processes like selecting, storing, and shipping (Dhaouadi et al., 2022).
· Storage and selection processes get increasingly difficult as the number of sales channels grows, and especially when they are integrated with one another. 
· Warehouse technologies provide massive amounts of data that, once organised, may be used to inform and refine business decisions. Using big data, logisticians may implement strategies depending on their facility's efficiency.
BI - Business intelligence 
Business Intelligence is a system of methods, frameworks, and tools for turning raw data into actionable insights and business outcomes. It's a collection of tools and services for mining information for useful insights (Atre, 2008). The strategic, tactical, and operational business choices of an organisation are directly impacted by business intelligence. Rather of relying on guesswork or hunches, BI facilitates data-driven decision making. Current trends are: 
· While data analysis is useful, its interpretation for commercial purposes is not. There's no denying that analytics on data aids people in gaining new understanding. 
· Small firms are increasingly interested in business information, which has led to a rise in the use of digital assistants. 
· The concept of BI teams working together is not brand new. This tendency, however, has been given fresh fuel by the ever-changing nature of the corporate world, which is characterised by managers and workers who need to connect differently (BAZIN, 2022). 
· Organizations gave data governance a 6.9 out of 10 priority rating in one BI-Survey study. To get the most out of their business intelligence investments, companies should prioritise good data governance (Azevedo, 2014). 
· The analysis of big data is a complex process that calls for the heavy participation of trained data scientists. Self-service BI has arrived, and this is causing a rapid shift in how data analytics is approached.
· One thing is certain, as any professional would attest: the corporate world is rapidly adopting cloud-based alternatives to traditional office software. 
DM - Data Mining
The analytical method known as "data mining" employs the use of computational tools to discover insights in massive datasets. Data mining allows businesses to unearth previously unseen connections and patterns in their data (Ishikawa and Nakagawa, 2013). The process component may help businesses gain the confidence of their consumers, identify untapped income streams, and keep existing clientele coming back for more. Current trends are:
· Information is being mined from ecological, scientific, and topographical datasets, including satellite photos, as part of a growing trend in data science.
· Economic analysis, telecoms, healthcare, internet network, and research are just some of the many fields where data mining is being put to use (Yen, 2021).
· Sales forecasting in CRM SaaS platforms and cyber threat identification are just two examples of the growing number of business software use cases that use data mining functionalities.
· Due to an increasing capacity to reliably acquire important data, this modern approach is quickly gaining ground. It entails mining information from a variety of multimedia formats.
· Data is mined from mobile devices in order to learn personal details about users.
· Mining large data sets dispersed across several offices or institutions is a growing trend in the field of data science.
· This kind of data mining is most useful for analysing seasonal and cyclical patterns (Jaggia et al., 2020). In addition to assisting with the analysis of regular occurrences, this method is useful for examining random occurrences.
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Analysis Part - 2.1
Data file exported and the frequency analysis is operated. After adding data, it may be seen on the Variable Viewing tab, where the value labels can be read. The frequency option with in Descriptive Statistics section of the analysis menu bar may be used to calculate the proportion of pupils that like vanilla ice cream. The percentage of vanilla ice cream preferred by 95 out of 200 students. The total proportion comes to 47.5%. You can see the table that SPSS created for you below:

	ice_cream

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Vanilla
	95
	47.5
	47.5
	47.5

	
	Chocolate
	47
	23.5
	23.5
	71.0

	
	Strawberry
	58
	29.0
	29.0
	100.0

	
	Total
	200
	100.0
	100.0
	



In the beneath attached graph, the scenario is clearer: 

[image: ]

Analysis Part - 2.2
The volume of male along with female pupils was counted using the "Frequency analysis". There are 91 male students and 109 female students, as shown in the table below, which was created using SPSS. Their corresponding rates of occurrence are 45.5% and 54.5%. With the data analysis table, a column frequency graph is attached for clearer visualisation that the number of female students is higher. 
	gender

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Male
	91
	45.5
	45.5
	45.5

	
	Female
	109
	54.5
	54.5
	100.0

	
	Total
	200
	100.0
	100.0
	



Data Graph: 
[image: ]

Analysis Part - 2.3

Writer utilizes a frequency analysis to compare chocolate with strawberry ice cream flavours, as well as the median and the mean. Since there are two ice cream flavours, each of which is a different variable, the ice cream component is divided in two so that two independent data plots may be generated. First, we need to decide on the ice cream variables before we can compute averages as well as medians.
	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



Analysis Part 2.4
Cluster Analysis
Cluster analysis is a statistical tool that helps analysts analyse data by categorising items into groups based on their similarity or correlation. Cluster analysis, also acknowledged as segmentation analysis as well as taxonomy analysis, exists to aid in the identification of homogeneous groupings containing a variety of objects when the grouping is not previously recognised or established (Dalmaijer et al., 2022). In blow tasks are done with cluster analysis, gender along with video, puzzle as well as ice-cream data are analysed and outlined below:
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Analysis Part - 2.5
The mostly utilised business methods of Data mining and text mining method
Text Mining
Text mining, which may also refer to "text data mining" or "essentially equal to text analytics," describes the practise of extracting useful knowledge from text. Statistical pattern learning is one method that may be used to obtain high-quality information from existing patterns and trends (Hassani et al., 2020). Information may be mined from massive volumes of unstructured text using text mining. The methods are: 
· Topic modelling, a machine learning technique, helps in identify themes and recurrent concepts in a huge body of text. 
· Word frequency estimates are a crucial component of more advanced textual analysis algorithms, although they may occasionally give intriguing insights on their own. 
· Natural language processing is a branch of machine learning that aims to apply computational approaches to the task of extracting meaning from unstructured text (Tyagi, 2021). Algorithms for processing natural language may be taught to obtain information such as full names, places, times, emotions, and words.
· Text analysis often makes use of machine learning, the area of computer science concerned with training computer to understand through data by recognising patterns (Azevedo and Santos, 2020). Text analysis uses both classification algorithm, in which a human helps to train a sequence system, and unsupervised, during which a computer discovers similarities in text with little human input.  
· Visualizations may be created so that your data can be "seen." Text mining visualisation may help researchers see the relationships between concepts. 

Data Mining
Data mining's popularity has risen along with the emergence of Big Data. To put it simply, "big data" refers to data sets that are so huge that they can be analysed by computers to show patterns, connections, and trends that people can make sense of. Extensive information of many forms and topics may be found in big data (Ngo, 2011). Data mining is essential because it helps organisations find trends and patterns in their data, summarise that data, and extract useful insights. The methods are:
· CRISP-DM is a robust data mining framework. It's a reiterative procedure that offers a methodical framework for data mining (McDaniel, 2019). The six stages may be carried out in any sequence, but there will be occasions when you need to go back and do something again.
· Data mining relies heavily on the clustering approach. This method generates meaningful clusters by grouping things collectively groups with common features. Instead of categorising data, clustering groups nodes together based on their shared characteristics.
· SAS Institute has created another data mining approach called SEMMA. Sample, Examine, Monetize, Model, and Evaluate is an abbreviation for these five steps. Using SEMMA, it's simple to use exploratory statistical and visualisation methods, zero in on the most important predicted variables, choose and change them, use them in a model, and then evaluate the model's correctness. 
· Data mining employs several techniques, one of which is prediction (Plotnikova et al., 2020). Using this technique, you may potentially predict not just the behaviour of a collection of independent variables, but also the behaviour of a set of response variable. 




Analysis Part - 2.6
Excel
Microsoft's Excel is a spreadsheet tool that can do calculations and analyse large amounts of data. Globally, organisations of all sizes do financial analysis using Excel.
Advantages of Using Excel
· Excel's flexibility in accommodating changes to pre-existing data is a major benefit. 
· It quickly calculates results from complex formulas. The worker either gets up from his or her seat and goes in search of a calculator, or the company is unnecessary (Anderson et al., 2020).
· The number of rows that may be included inside a single cell is unlimited. 
· Protecting your spreadsheet with a password means no one else can access it and make changes to it or even see it.
· All workers utilise this programme, therefore the worker doesn't need to ask to use the computer.
· The program's user interface is intuitive, so anybody can use it. 
· Users are able to quickly and simply print reports from inside the programme (Lemoine, 2015). 
· Excel users may write code to automate tasks. Consequently, the user is given the ability to craft codes that ensure the programme operates well.

 Disadvantages of Using Excel
· The cost of this programme is rather significant. It's not the only option; there are plenty of others. When it comes to making spreadsheets, OpenOffice is a free alternative.
· Excel, as you may know, supports macros. Because of macros, anybody may infect your machine with a virus by just editing the Excel file (Lemoine, 2015).
· This program's performance degrades if a large volume of data is stored inside it. The programme is sluggish; thus, it takes extra time to input or display data.
· This software is far more difficult to learn than Microsoft Word or another similar programme (Lemoine, 2015). The programme makes use of formulae, which might be difficult to grasp for newcomers.

SPSS
It's a collection of applications for analysing social science research data (William, 2022). With SPSS, you may create simple or complicated models quickly and easily through a graphical interface. 
Advantages of Using SPSS

· Data for each estimate may be found in a single column, making it relatively easy to use.
· It has a straightforward menu structure that makes it very accessible to visual learners. Furthermore, the complexity often discourages you from trying a fresh and different approach.
· The use of this is widespread, thus it is possible that your supervisor or professor will provide you with one.
· All sorts of factual frameworks, in a wide variety of formats. In most cases, you won't know at the outset of an evaluation project which quantifiable models will end up being most suited to your particular endeavour (William, 2022).
· Will handle all a beginner needs, and Undergraduates may import data from several sources when data is organised as a data set.
· When it comes to collecting and analysing data, SPSS is unrivalled.

 Disadvantages of Using SPSS
· It's very expensive and you need a special licence to possess one, so you can't just go out and get one (Wagner, 2019). 
· The Graph's emphasis features aren't as rudimentary as those in Microsoft Excel.
· It is pricey compared with several important alternative possibilities. 
· Doesn't let you flex on other information investigators since it's like the tricycle of programming programmes. 
· Data on impact magnitude and probability stretches is unavailable for certain approaches (Wagner, 2019). 
· Undergraduates may find it difficult to afford SPSS.
· Extra planning is often required to make optimal use of the available options.

[bookmark: _Toc119270066]Conclusion
Most business decisions are based on data analysis. Data analysis in business helps building the consumer trust. Gaining the confidence and loyalty of customers may boost business and word-of-mouth promotion. Businesses may use data to analyse their strategies, goods, and services, as well as to pinpoint their largest costs. By recognising costs, businesses may reduce spending and keep more of their revenue. In this report many business topics like business intelligence, data ware housing, data mining and relevant topics are briefly discussed. Data analysis with Excel and SPSS are done and attached in the report.  Data analysis and processing are commonplace in modern business intelligence systems. In light of that, this report made an effort to provide an accurate depiction of the analysis, theory and trends. 
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