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Introduction
Actionable insights may be derived from data via the use of data management techniques and the application of business intelligence methodologies. This approach facilitates the enhancement of productivity, identification of trends, and informed decision-making inside businesses. In the contemporary market driven by data, firms have the potential to acquire a competitive edge via the use of state-of-the-art technologies and methodologies.
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The analysis of data is a crucial aspect of a data analyst's job, and Microsoft Excel is often used for this purpose. The objective of this study is to use the existing booking data in order to ascertain the potential decrease in hotel room rates throughout the period spanning from 2017 to 2021. The analytical technique starts by doing pre-processing on the dataset. During the pre-processing stage, the data undergo cleaning, transformation, and organisation in order to be adequately prepared for analysis. The use of Microsoft Excel's VLOOKUP and Pivot Table features may be employed for this objective (Bharadiya, 2023). The Pivot Table tool in Excel allows students to efficiently summarise extensive amounts of data into a concise and comprehensible table. The calculation of the average cost of hotel bookings over a period of time might provide valuable insights into the overall dynamics of the hotel business. To create a pivot table, follow these steps: To generate a PivotTable, select the whole dataset and go to the "Insert" menu. From there, choose for the "PivotTable" feature. The user has the option to either create a new worksheet or employ an existing one when including a PivotTable. They will then be prompted to choose the range of cells that contain the relevant data. After constructing the PivotTable, users have the option to include the desired columns for summarization and choose an appropriate aggregate function (Chikohora and Esiefarienrhe, 2022). In this particular scenario, the "Price" function is selected for the "average" column since it aligns with our specific requirements. Finally, it is now possible to transfer the "Year" column to the "Rows" box in order to facilitate chronological sorting.
According to Ilmudeen, (2022), the VLOOKUP function in Excel has been proposed as a potential tool for doing exploratory data analysis. By using this methodology, one may search for a certain value inside a database and get an identical value from a distinct column. By using the VLOOKUP method, it is possible to conveniently include a column denoted as "Region" into our PivotTable. In order to establish a correspondence between the "City" column in our dataset and the corresponding "City" column in a distinct table containing regional data, it will be imperative to perform a matching operation. In order to use the VLOOKUP function, it is necessary to create a supplementary table that encompasses data pertaining to cities and their respective areas. The subsequent procedure is the use of the function to determine the location of the city inside our dataset, so enabling us to ascertain its specific geographical coordinates. After obtaining the regional data, it is possible to move the "Region" column to the "Columns" portion of the PivotTable (Jalil and Hwang, 2019). As shown in previous studies, Microsoft Excel is a robust software application used for data preparation and analysis, providing a wide range of beneficial functionalities that may enhance our job. The investigation of the fluctuation in the average cost of hotel reservations over time may be conducted via the use of Pivot Tables and the VLOOKUP function. Additionally, we illustrated the process of including a column titled "Region" into a self-created PivotTable by using the VLOOKUP function. These advancements have the potential to enhance the effectiveness and depth of research conducted on extensive datasets, therefore generating novel insights that can be incorporated into the decision-making process (Moscoso-Zea et al. 2019).
The PivotChart function in Microsoft Excel may be used to analyse patterns in room-reservation pricing (RRP) across different years. The PivotChart feature enables users to visualise data in a concise and easily understandable manner. In order to begin the creation of a PivotChart, the first step included the selection of the whole dataset pertaining to Hotel Reservations. The second step is navigating to the "Insert" menu and choosing the "Charts" option from the submenu next to "PivotChart." The dialogue box titled "Create PivotChart" will be shown, allowing users to choose the desired chart type (Rahardja, 2022). In this particular circumstance, the use of a line chart might prove to be advantageous in visually representing the temporal trend.
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After the completion of the PivotChart, it is possible to modify it by including the "Year" column in the "Axis (Categories)" field and the "Average price of room reservation" column in the "Values" field. Both groups are shown in the PivotChart. In order to display the average price over time, it is necessary to modify the aggregation function of the data from "Sum" to "Average".
To enhance the customization of the PivotChart, it is possible to use elements such as titles and labels for both the chart and its axes (Wibowo et al. 2020). In addition, it is worth considering implementing aesthetic modifications to the graph, such as altering the font style and colour palette.
Inferences on the price rise between 2017 and 2022 may be made by using a trendline inside a PivotChart. By using the trendline, it becomes possible to ascertain if prices are exhibiting an upward or downward trajectory over a certain period, so providing a more comprehensive understanding of the overall pattern seen in the data. Upon performing a right-click action on a data series inside a chart, the user will be presented with the opportunity to show a "Trendline" by selecting the corresponding command. Subsequently, it is possible to make adjustments to the parameters according to our preferences, such as opting for either a linear or exponential trendline. Ultimately, a PivotChart in Microsoft Excel was used to analyse the relative performance of several years in relation to the RRP (Abusweilem and Abualoush, 2019). This analysis aided in ascertaining the overall trend of price fluctuations, whether they were mostly increasing or decreasing during a certain period. The inclusion of a trendline in the graph may enhance our ability to deduce the fundamental trend inherent in the data. 
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The VLOOKUP function in Excel enables efficient data retrieval by searching for a specific value, such as a reservation ID. This technique may be used to get the value from a designated column inside the database, contingent upon the numerical input provided in the designated field. In order to effectively employ the VLOOKUP function for the purpose of retrieving booking IDs and corresponding refund information, it is necessary to have a table that encompasses both these variables (Tavera Romero et al. 2021). The table may be created on a separate page referred to as the "Data" sheet. The booking identification (ID) that should be used for the purpose of conducting a search can be located in cell E1 of the table titled "Vlookup Booking Id + If Refund." Next, in the designated cell for displaying the refund data, replicate and insert the below formula:
As =VLOOKUP('Vlookup Booking Id + If Refund'!
E1,Data!
A1:S36276,2,0)
The formula is as follows: "Vlookup Booking Id + If Refund."
It is possible that the reservation number is located inside the designated "E1" slot. The Data page has a variety of fields that are branded as Data, where users may locate booking IDs and refund data. According to the study conducted by Richardson et al. (2020), the reference code A1:S36276 was used. In the event that the booking IDs are located in the first column, a value of 0 signifies the preference for an exact match, while a value of 2 indicates the column number that encompasses refund details. For the sake of hypothetical discussion, let us consider a scenario where the hotel has a cancellation policy that entails a reimbursement of 50 percent of the payment made by the visitor. To ascertain whether a reservation has been revoked in accordance with this policy, our VLOOKUP formula may use the whether function. In the event of a reservation cancellation, a refund equivalent to 50% of the booking amount will be provided (Plašić et al. 2021). If the aforementioned condition is not met, the outcome will be a numerical value of zero.
The following formula shown above is a suggested revised version:
The formula is as follows: =IF(VLOOKUP('Vlookup Booking Id + If Refund'!E1,Data!A1:S36276,9,0)="canceled",0.5*VLOOKUP('Vlookup Booking Id + If Refund'!E1,Data!A1:S36276,16,0),0)
The present state of bookings may be located in column 9 of the Data sheet by using the VLOOKUP formula with the parameters 'Vlookup Booking Id + If Refund'! E1, Data!A1:S36276, 9, and 0. In the event that the reservation's status is designated as "cancelled," the price shown in column 16 of the Data sheet undergoes a multiplication operation by a factor of 0.5. This is achieved via the use of the formula 0.5*VLOOKUP ('Vlookup Booking Id + If Refund'! E1, Data! A1:S36276, 16,0). According to Bhatiasevi and Naglis (2020), In the event that the booking status is not classified as "cancelled," a value of 0 will be returned. In order to get data from an external database, one may use the VLOOKUP function (Božič and Dimovski, 2019). Additionally, to implement a distinct refund policy contingent upon the booking state, the IF function may be utilised. The integration of these features may be used collectively to ascertain the precise amount of refund applicable to a certain booking ID.
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By utilising the COUNTIF function in Excel, we can visualise the frequency with which different room types appear in our data set by constructing a pie chart. The percentages we get from the counts will serve as the basis for a pie chart.
Room types and how to build a pie chart is as follows:
· To access the room type data column, please go to the "Formulas" button located on the ribbon and click on it.
· To employ the COUNTIF function, please refer to the "Insert Function" section. Simply choose the desired option and proceed by clicking the "OK" button.
· Please choose the preferred room category from the "Range" drop-down option (Cheng et al. 2020). Various room types may be chosen from the various options listed under the "Criteria" section, including options such as "Room Type 1". Please click on the "OK" button to activate the feature.
· It is essential to repeat step 3 for every unique room type included in the database.
· In order to ascertain the proportion of each room type, it is necessary to enumerate the quantity of rooms within each respective category, followed by dividing said quantity by the total number of rooms. One possible approach to doing this task is by use the formula "=COUNTIF(range,criteria)/COUNT(range)".
· Provide the desired labels for the replicated percentages and types of rooms in a new column.
· To enter a pie chart, go to the "Insert" area of the ribbon and choose the "Charts" submenu.
· Select the appropriate kind of pie chart and modify its elements as necessary, such as including data labels, adjusting colour schemes, and making other relevant adjustments (Bordeleau et al. 2020).
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The number of male and female students who filled out the survey was analysed using the COUNTIF function in Microsoft Excel. Using the "Gender" and "Male" variables, we could construct a formula that totals the "Female" column. Using the SUMPRODUCT function, we can determine how many people participated in the survey as a whole. In order to determine what percentage of students are male or female, one may take the number of male or female students and divide it by the total number of students (Sun et al. 2020). At long last, we may construct a pie chart contrasting the male to female student population.
The pie chart illustrates the distribution of male and female students who took part in the survey. The examination of this graph may reveal the gender distribution of the student population in relation to disparities in success.
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The percentage of children who get free or reduced-price meals may be calculated with Excel's SUMPRODUCT function. I started by referring to the column that delineated the number of individuals that partook in the midday meal alongside us. To get the number of pupils in each category, one may use the formula =SUMPRODUCT((range="qualify")+(range="do not qualify")). After the data has been gathered, it may be represented as a percentage by dividing it by the total number of students. A pie chart depicting the distribution of children eligible and ineligible for free or reduced-price meals may be used at the conclusion (Ahmad et al. 2020). Analysts may use this pie chart to conduct a comparative analysis of students' pre- and post-test performance, with a focus on their socioeconomic background.
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The use of the SUMPRODUCT function enables the calculation of the number of children belonging to each group, hence facilitating the assessment of their proportional representation within the sample. Subsequently, the AVERAGE function may be used to get the overall mean for each dataset. The MEDIAN function may be used to determine the central value, although this is only applicable when the integers have a value larger than zero.
[bookmark: _Toc144144719]Mean and median differences of students’ pre-test and post-test scores
By using the AVERAGE and MEDIAN functions, we can find out how much of a change there was in students' scores between the pre- and post-tests, as well as the average and median changes in those scores (Olszak, 2020). Once we have the pre-test and post-test mean and median scores, we can calculate the difference between the two sets of numbers to get an idea of the size of the differences.
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Number of clusters: 2
Quick Cluster

	Initial Cluster Centers

	
	Cluster

	
	1
	2

	Zscore(Student_No)
	1.23046
	-1.37070

	Zscore(Pretest)
	-2.35609
	2.80497

	Zscore(Posttest)
	-2.29518
	2.35206



	Iteration Historya

	Iteration
	Change in Cluster Centers

	
	1
	2

	1
	2.307
	2.569

	2
	.061
	.054

	3
	.024
	.023

	4
	.015
	.014

	5
	.011
	.011

	6
	.003
	.003

	7
	.003
	.002

	8
	.004
	.004

	9
	.001
	.001

	10
	.001
	.001

	a. Iterations stopped because the maximum number of iterations was performed. Iterations failed to converge. The maximum absolute coordinate change for any center is .001. The current iteration is 10. The minimum distance between initial centers is 7.416.



	Final Cluster Centers

	
	Cluster

	
	1
	2

	Zscore(Student_No)
	.65914
	-.62249

	Zscore(Pretest)
	-.81788
	.77240

	Zscore(Posttest)
	-.82717
	.78117
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Figure 5: Final Cluster Centers for two clusters

Number of clusters: 3
Quick Cluster
	Initial Cluster Centers

	
	Cluster

	
	1
	2
	3

	Zscore(Student_No)
	-.18835
	.52105
	-1.37070

	Zscore(Pretest)
	-2.13490
	.15071
	2.80497

	Zscore(Posttest)
	-2.08069
	.77915
	2.35206



	Iteration Historya

	Iteration
	Change in Cluster Centers

	
	1
	2
	3

	1
	1.384
	.822
	1.445

	2
	.315
	.111
	.455

	3
	.108
	.084
	.144

	4
	.041
	.064
	.065

	5
	.035
	.057
	.037

	6
	.024
	.036
	.023

	7
	.023
	.040
	.028

	8
	.026
	.039
	.023

	9
	.025
	.027
	.010

	10
	.023
	.028
	.014

	a. Iterations stopped because the maximum number of iterations was performed. Iterations failed to converge. The maximum absolute coordinate change for any center is .019. The current iteration is 10. The minimum distance between initial centers is 3.619.



	Final Cluster Centers

	
	Cluster

	
	1
	2
	3

	Zscore(Student_No)
	.98817
	-.03808
	-.81635

	Zscore(Pretest)
	-1.15442
	-.05543
	1.07117

	Zscore(Posttest)
	-1.13706
	-.08349
	1.08903
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Figure 5: Final Cluster Centers for three clusters

[bookmark: _Toc144144721]Data mining and text mining methods
Common data mining examples
1. This method's goal is to reveal previously unknown relationships between data points. Association rule mining might be used by a supermarket to identify bread and butter as a package deal.
2. Data may be clustered according to shared characteristics. At a car lot, you could see a concentration of people shopping for minivans or sport utility vehicles (Bhatiasevi and Naglis, 2020). If the dealership were to identify these potential buyers, it might better tailor its marketing to them.
3. When information is classified, it is organised into meaningful categories. The identification of fraudulent transactions on credit cards might be aided by categorization. It's possible the business may use this data to strengthen its anti-scam measures.
4. By analysing the correlation between two or more variables, conclusions may be drawn about the data. Foreseeing a home's selling price based on its location, square footage, and number of bedrooms is only one use of regression used by the real estate industry. 
5. The foundation of time series analysis is data gathered over a significant amount of time. A retailer may utilise time series analysis to forecast sales or examine seasonal patterns in customer traffic. 
Most common text mining examples
1. This technique is used to determine the underlying mood of a piece of writing. A restaurant may use sentiment analysis to determine if the general tone of customer feedback is favourable or negative (Azeroual and Theel, 2019). 
2. The process of identifying and classifying names, locations, and organisations inside text is known as Named Entity Recognition (NER). To automatically extract data from news stories and provide summaries based on the most significant entities mentioned, Named Entity Recognition might be used by a news organisation, for instance.
3. The automated detection of large classes of information inside a text is one use of topic modelling. The analysis of customer feedback and identification of the most important issues is made easier by topic modelling, which is utilised in many fields, including market research.
4. The goal of text classification is to put texts into meaningful categories. Automatic call and email routing to the appropriate department (e.g., billing or tech support) might be facilitated by text classification employed by a customer care team.
5. The purpose of information extraction is to facilitate the automatic recovery of information from unstructured text. A legal firm might benefit from information extraction.
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Advantages
	SPSS
	Excel

	· A thorough statistical assessment
· Enhanced depiction of data
· The processing of complicated data based on syntax.
· Cluster analysis is used as a method for segmenting clients.
	· Efficient data processing facilitated by a user interface that is easily identifiable (Trakadas et al. 2020).
· This solution is both cost-effective and readily available.
· Creating basic charts and calculating averages.
· Monitoring monthly expenses



Disadvantage
	SPSS
	Excel

	· Greater difficulty in mastery
· High cost for small enterprises
· Insurmountable for routine endeavours
· Limited resources small firms
	· Insufficient statistical capacity
· Errors are more likely to occur while analysing complex data.
· There is a lack of tools for statistical and data analysis.
· Easy-to-use data analysis software for the DIYer
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It is concluded that, without proper data management and business intelligence technologies, modern businesses cannot make educated decisions. There is a vast spectrum of pros and cons associated with using software like SPSS and Excel. A company's ability to get insights and stay ahead of the competition depends on the choices it makes depending on its analytical needs, dataset size, and available resources.
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