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In today’s world as a digital era, effectual data processing and Business Intelligence (BI) are of greatest importance to a company's success. Data processing is collecting, storing, processing, and analysing large amounts of information, and BI includes the tools and techniques used to modify this data into conclusions used for strategic decision-making.  Precise and efficient data processing is necessary for organisations to achieve valuable insights from their information assets. Proper data management ensures data quality, integrity, and security and lays the foundation for reliable BI results.
 Business intelligence, on the other hand, uses analytical tools and techniques to transform raw data into significant insights. These insights enable decision makers to identify trends, make informed decisions, and gain a competitive advantage in the market.
 The fundamentals of BI  include data visualization, reporting, and predictive analytics that enable companies to optimise performance and adapt to dynamic market conditions.
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Hotel Reservation dataset




Pivot table self-created
	Sum of Average price
	 

	Arrival_year
	Total

	2017
	586095.9

	2018
	3164525.6

	2019
	425.78

	2020
	325.6

	2021
	316

	Grand Total
	3751688.88

	
	



From the pivot table above can be found that year 2017 has less sales than year 2018. Therefore for year 2019 , 2020 and 2021 the sales are extremely low which is most likely related to the (COVID-19) pandemic.                                                        The hotel industry is facing unprecedented impacts and significant social and economic risks from the 2019 coronavirus pandemic (COVID-19).The coronavirus disease (COVID-19) pandemic is posing challenges to the tourism industry around the world and has had a severe impact on the hospitality industry, including the hotel industry. Metha(2023)
The coronavirus disease (COVID-19) pandemic has had a variety of short- and long-term negative  impacts on the hotel industry around the world. The immediate impact is clear, reflected in the loss of income due to unexpected  business closures following government lockdown orders. Such sudden closures reduced profits for many hotels, disrupted long established supply chains, and jeopardized the survival of  their businesses. The long-term  effects of (COVID-19) are still being determined. However, this may be reflected in lower consumer demand  for hospitality services due to health and hygiene factors  and preventive measures. Tunjo et all (2021)

From the chart and pivot table below, can be seen that after the rise in the sales in year 2018 , year 2019 when (COVID-19) arrive, the sales goes extremely low. 

 
	Sum of Average price
	 
	

	Meal_plan
	Total
	

	Meal Plan 1
	2883515.03
	

	Meal Plan 2
	381086.68
	

	Meal Plan 3
	206
	

	Not Selected
	486881.17
	

	Grand Total
	3751688.88
	

	
	
	





	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	





	
	
	
	

	
	
	
	
	



	INN36268
	2
	0
	1
	0
	INN36268
	0

	INN36269
	1
	0
	0
	3
	INN36269
	0

	INN36270
	2
	2
	0
	1
	INN36270
	0

	INN36271
	3
	0
	2
	6
	INN36271
	0

	INN36272
	2
	0
	1
	3
	INN36272
	0

	INN36273
	2
	0
	2
	6
	INN36273
	0

	INN36274
	2
	0
	0
	3
	INN36274
	0

	INN36275
	2
	0
	1
	2
	INN36275
	0

	
	
	
	
	
	
	

	
	7695
	Adults 1
	
	
	
	

	
	26108
	Adults 2
	
	
	
	

	
	2317
	Adults 3
	
	
	
	

	
	16
	 Adults 4
	
	
	
	

	
	0
	Adults 5
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	





 

Above is present IFCOUNT Function, can be seen that 7695 reservations are for 1 adult, 26 108 reservations are for 2 adults. 2317 are reserved for 3 adults and 16 for 4 adults. 












	Market_type
	Data
	Total

	Aviation
	Count of Booking ID
	125

	 
	Sum of Average price
	12588

	 
	Sum of Adults No
	127

	Complementary
	Count of Booking ID
	391

	 
	Sum of Average price
	1228.43

	 
	Sum of Adults No
	580

	Corporate
	Count of Booking ID
	2017

	 
	Sum of Average price
	167232.98

	 
	Sum of Adults No
	2481

	Offline
	Count of Booking ID
	10528

	 
	Sum of Average price
	964708.84

	 
	Sum of Adults No
	18715

	Online
	Count of Booking ID
	23214

	 
	Sum of Average price
	2605930.63

	 
	Sum of Adults No
	45023

	Total Count of Booking ID
	36275

	Total Sum of Average price
	3751688.88

	Total Sum of Adults No
	66926

	
	
	





Pivot table self-created
	
	
	

	
	
	

	 
	Data
	 

	Arrival_year
	Sum of Adults No
	Sum of Children No

	2017
	11455
	428

	2018
	55447
	3391

	2019
	9
	0

	2020
	8
	0

	2021
	7
	0

	Grand Total
	66926
	3819

	
	
	

	
	
	



Above table present number of adults and number of children who have stayed at the hotel over the years 2017-2021. Clearly can be seen 2017 year is not great at number of reservations compared to year 2018, therefore for years 2019,2020,2021 the reservations number keep constantly low.






Pivot table self-created


	Sum of Average price
	 
	 

	Arrival_year
	Market_type
	Total

	2017
	Complementary
	340.93

	 
	Corporate
	38422.14

	 
	Offline
	258406.26

	 
	Online
	288926.57

	2017 Total
	 
	586095.9

	2018
	Aviation
	12588

	 
	Complementary
	887.5

	 
	Corporate
	128743.84

	 
	Offline
	706088.58

	 
	Online
	2316217.68

	2018 Total
	 
	3164525.6

	2019
	Corporate
	67

	 
	Offline
	139

	 
	Online
	219.78

	2019 Total
	 
	425.78

	2020
	Offline
	75

	 
	Online
	250.6

	2020 Total
	 
	325.6

	2021
	Online
	316

	2021 Total
	 
	316

	Grand Total
	 
	3751688.88

	
	
	



From the pivot table above can be conclude that the online marker has growth between the years, for example 2017 offline and online market figures are almost same, year 2018 has huge grow in online market. In addition years 2019-20-21 can be seen that the online market is preferred.
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Student score:

How many students are male and female?

	ZOWMK
	Urban
	Public
	ZBH
	Standard
	30
	JU0SW
	Male

	ZOWMK
	Urban
	Public
	ZBH
	Standard
	30
	KPR1P
	Male

	ZOWMK
	Urban
	Public
	ZBH
	Standard
	30
	Q6QZP
	Male

	ZOWMK
	Urban
	Public
	ZBH
	Standard
	30
	Q8JXJ
	Female

	ZOWMK
	Urban
	Public
	ZBH
	Standard
	30
	R805N
	Male

	ZOWMK
	Urban
	Public
	ZBH
	Standard
	30
	S4I5S
	Male

	ZOWMK
	Urban
	Public
	ZBH
	Standard
	30
	T8LSK
	Female

	ZOWMK
	Urban
	Public
	ZBH
	Standard
	30
	VNP26
	Female

	ZOWMK
	Urban
	Public
	ZBH
	Standard
	30
	YDR1Z
	Female

	ZOWMK
	Urban
	Public
	ZBH
	Standard
	30
	YUEIH
	Male

	ZOWMK
	Urban
	Public
	ZBH
	Standard
	30
	ZVCQ8
	Male

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	1056
	FEMALE
	

	
	
	
	
	
	1077
	MALE
	

	
	
	
	
	
	
	
	



 IF Function shows that 1056 students are Female and 1077 students are Male.


	Gender

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Female
	1056
	49.5
	49.5
	49.5

	
	Male
	1077
	50.5
	50.5
	100.0

	
	Total
	2133
	100.0
	100.0
	



SPSS Frequency analyse by gender shows the number of male and female, also percentage.


How many students qualifies and does not qualified for reduced/free lunch?

Pivot table self-created


	Count of Student_ID
	Lunch
	 
	 

	Student_No
	Does not qualify
	Qualifies for reduced/free lunch
	Grand Total

	14
	23
	5
	28

	15
	23
	22
	45

	16
	41
	23
	64

	17
	133
	3
	136

	18
	55
	17
	72

	19
	102
	31
	133

	20
	84
	76
	160

	21
	182
	49
	231

	22
	172
	92
	264

	23
	89
	49
	138

	24
	74
	70
	144

	25
	55
	70
	125

	26
	2
	24
	26

	27
	58
	131
	189

	28
	109
	59
	168

	29
	 
	29
	29

	30
	10
	140
	150

	31
	3
	28
	31

	Grand Total
	1215
	918
	2133

	
	
	
	

	
	
	
	
















Frequencies



	Lunch

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Does not qualify
	1215
	57.0
	57.0
	57.0

	
	Qualifies for reduced/free lunch
	918
	43.0
	43.0
	100.0

	
	Total
	2133
	100.0
	100.0
	




	Statistics

	Student_No  

	N
	Valid
	2133

	
	Missing
	0

	Mean
	22.80

	Median
	22.00

	Std. Deviation
	4.229

	Range
	17

	Minimum
	14

	Maximum
	31





	Statistics

	
	Pretest
	Posttest

	N
	Valid
	2133
	2133

	
	Missing
	0
	0

	Mean
	54.96
	67.10

	Median
	56.00
	68.00

	Std. Deviation
	13.563
	13.987

	Range
	71
	68

	Minimum
	22
	32

	Maximum
	93
	100




2133 students in total, 1215 are qualify for lunch and 918 are not eligible for free/reduced lunch.






SPSS Clustering:


	Number of Cases in each Cluster

	Cluster
	1
	993.000

	
	2
	1140.000

	Valid
	2133.000

	Missing
	.000




	Final Cluster Centers

	
	Cluster

	
	1
	2

	Lunch
	1
	0

	Pretest
	43
	65

	Posttest
	55
	78




	Initial Cluster Centers

	
	Cluster

	
	1
	2

	Lunch
	1
	0

	Pretest
	23
	93

	Posttest
	35
	100





5 Common data mining and text mining methods:


In the contemporary business landscape, plentiful of data has become both a challenge and an opportunity. Educe meaningful insights from vast datasets is important for informed decision-making. Data mining and text mining methods have important roles in finding hidden patterns, trends, and high-priced information within these datasets. This report will delve into five of the most common data mining and text mining methods, clarify their practical applications in real-world business world. Zhao(2014)


Classification:

Classification is a superintend learning technique used to categorise data into predefined classes or labels based on the input features. In business, this method finds extensive application in customer segmentation, detect fraud, and risk assessment. For example, in the banking sector, classification algorithms can be applied to identify potentially fraudulent transactions by analysing transaction patterns, account histories, and user behaviours. Gorade(2017)
Real-world Example:




In e-commerce, classification is used for customer defection prediction. By analysing customer purchase histories, engagement patterns, and feedback, businesses can predict which customers are likely to churn and take proactive measures to retain them.

Clustering:

Clustering is an unsupervised learning method that groups of similar data points together based on inherent patterns. This technique is useful for market segmentation, anomaly detection, and recommendation systems. In retail, clustering can be applied to group customers with similar buying behaviour, helps businesses to create marketing strategies to specific customer segments. Rokach (2005)

Real-world Example:
Social media platforms utilize clustering for content recommendation. By analysing user interactions, content preferences, and engagement patterns, these platforms can recommend personalised content to users, enhancing user experience and increasing user engagement.

Association Rule Mining:

Association rule mining is created to discover interesting relationships or patterns in large datasets. This method is mostly used in retail for market basket analysis, where businesses want to identify relationships between products frequently purchased together. By understanding these associations, retailers can optimise product placement and create targeted promotional campaigns. Kumbhare(2014)

Real-world Example:

Grocery stores use association rule mining to build up their product placement strategies. If customers regulary purchase cereal and milk together, the store might place these items in close proximity to encourage additional purchases, therefore increasing overall sales.

Text Classification:

Text classification mean categorising textual data into predefined categories. This method is crucial in sentiment analysis, spam filtering, and content categorisation. In the healthcare sector, text classification can be used to analyse patient records and extract relevant information for disease diagnosis and treatment planning. Kowsari et all (2019)

Real-world Example:

Customer support chatbots use a text classification to understand and categorise user queries. By analysing the text, these systems can route inquiries to the appropriate department or give automated responses, improving response times and customer satisfaction.

Text Mining for Named Entity Recognition (NER):

Named Entity Recognition is a text mining technique that identifies and classifies named entities such as names, organisations, locations, and dates within textual data. In legal industries, NER can be used to extract information from legal documents, facilitating legal research and case management. Mansouri(2008)

Real-world Example:

News organisations use NER to extract entities from news articles, enabling them to automatically generate metadata and categorise news content. This improves content organization and search for readers interested in specific topics or entities.

In the fast-changing landscape of contemporary business, mastering the power of data mining and text mining methods is important for gaining a competitive edge. The real-world examples provided illustrate the flexibility and applicability of these techniques across many industries. As technology continues to advance, businesses that accept and use these methods will be better positioned to make right decisions, optimise processes, and thrive in the data-driven era.                                            With the raising importance of data-driven decision-making, the importance of data mining and text mining methods in contemporary business cannot be overstated. From classification and clustering to association rule mining, text classification, and named entity recognition, these techniques offer a complete toolkit for businesses seeking to extract valuable insights from their ever-expanding datasets. By understanding and applying these methods in real-world scenarios, businesses can unlock the full potential of their data, providing a way for innovation, efficiency, and sustainable growth.

Advantages and disadvantages of using SPSS and EXCEL:


SPSS

	ADVANTAGES
	DISADVANTAGES

	1.User-friendly Interface
SPSS (Statistical Package for the Social Sciences) is known for its user-friendly interface, making it accessible to users with different levels of statistical expertise. The graphical interface allows researchers to perform complex statistical analyses without the need for extensive programming skills.
	1.Cost Constraints
One of the main disadvantages of SPSS is  cost. Purchasing an SPSS license  can be expensive, especially for individual researchers and small organisations with limited budgets.
 This cost factor may limit  accessibility for some users.

	2.Wide Range of Statistical Procedures
SPSS offers a huge set of statistical procedures, which cover a wide range of analyses, including descriptive statistics, inferential statistics, regression analysis, factor analysis, and more. This plenitude makes it suitable for various fields such as social sciences, business, and health research.
	2.Limited Advanced Statistical Techniques
Although SPSS covers a wide range of statistical analysis, it may lack some of the more advanced and specialised statistical techniques available in other statistical software packages.
 Researchers working on cutting-edge or highly specialised analyses may find SPSS limiting.

	3.Data visualisation Capabilities
SPSS offers strong data visualisation tools for creating clear and informative charts, graphs, and plots. The visual display of data helps researchers and decision-makers understand complex patterns and trends.
	3.Steep Learning Curve for Advanced Features
SPSS is easy to use for basic analysis, but mastering  advanced features can require a steep learning curve. If you want to take full advantage of the software's potential, additional training and experience may be required, especially for complex statistical procedures.

	4.Data Cleaning and Transformation
SPSS helps with data cleaning and transformation, making it easier for researchers to pre-process data. Users can handle missing data, recode variables, and manipulate data efficiently, preparing datasets for analysis.
	4.Resource Intensive
SPSS can be resource-intensive, especially when processing large amounts of data or complex analysis. This can reduce performance, especially on computers with limited processing power and memory. Larger projects may require  powerful hardware.

	5.Integration with Other Software
SPSS is designed to integrate seamlessly with other statistical and data analysis tools. It supports the import and export of data in various formats, fostering interoperability with other software packages. This flexibility is advantageous for researchers who may need to use multiple tools in their analytical workflow.
	5.Dependency on Proprietary Formats
SPSS uses a proprietary file format, which can make data sharing and collaboration difficult.
 Users may encounter problems when sharing datasets with researchers who use different statistical software. You may need to export your data to a standard format, which adds an additional step to your workflow.






In summary, SPSS remains a popular and powerful tool for statistical analysis, especially in social science and economic research. Its advantages in terms of ease of use, statistical capabilities, and data visualisation are notable. However, users should be aware of limitations such as cost considerations, possible limitations of advanced statistical methods, and the need for sufficient computational resources. Ultimately, the choice of statistical software should be tailored to the specific needs and preferences of the researcher or organisation.


EXCEL
	ADVANTAGES
	DISADVANTAGES

	1. User-Friendly Interface
Excel is known for its user-friendly interface, making it accessible to users with varying levels of expertise. Its familiar table layout, cell-based structure, and intuitive features make it widely used for data analysis and editing.

	1. Limited Capacity for Large Datasets:
Excel has limitations when handling large datasets, and its performance may degrade with extensive data or complex calculations. Users dealing with big data or datasets requiring advanced analytics may find Excel less useful compared to dedicated statistical software.

	2. Versatility in Data Management
Excel serves as a versatile tool for data management tasks. Users can easily enter, organise, and edit data in tabular format.
 The ability to perform basic mathematical and statistical functions, also the convenience of sorting and filtering data, makes it a valuable resource for a variety of applications.
	2. Risk of Data Errors:
Excel is open to manual entry errors, especially in large datasets. Copy-pasting, formula errors, and accidental changes can compromise data accuracy. Users need to exercise caution and implement data validation techniques to minimise the risk of errors.

	3. Data Visualisation Capabilities
Excel have a powerful data visualisation capabilities that allow users to create charts, graphs, and dashboards. A variety of chart types and customisation options make it easier to visually display your data  and make it easier to present and communicate your results.
	3. Lack of Advanced Statistical Analysis Features:
While Excel is good in basic statistical analyses, it lacks the advanced statistical techniques and specialised tools found in dedicated statistical software. Researchers and analysts looking for sophisticated statistical methods may need to turn to more specialised tools for their analyses.

	4. Integration with Other Microsoft Office Applications
Excel integrates easy with other Microsoft Office applications such as Word and PowerPoint. This integration makes it easier to transfer  data and charts between different documents and streamlines the workflow for users who work with multiple Office tools.
	4. Limited Collaboration Features:
Collaborative work in Excel can be challenging, particularly when multiple users need concurrent access to a spreadsheet. The lack of real-time collaboration capabilities can lead to version control issues, especially in team environments.

	5. Extensive Community Support and Resources
Excel have a large user community, contributing a lots of online resources, tutorials, and forums. Users can find support easy, also tips, and solutions to common problems, creating a goup learning and problem-solving environment.
	5. Security Concerns:
Excel files may pose security concerns, especially when dealing with sensitive or confidential information. Password protection and encryption options are available, but they may not provide the same level of security as more specialised data management tools or databases.





In conclusion, Excel remains a powerful and widely used tool for data management and analysis, provide a range of advantages such as its user-friendly interface, versatility, and data visualisation capabilities. However, users should be aware of its limitations, including potential challenges with large datasets, the risk of manual errors, and the absence of advanced statistical features. The choice to use Excel should be based on the specific requirements of the task at hand, with consideration given to the nature and scale of the data and the complexity of the analyses needed.
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