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Part 1
One of the most important responsibilities of a data analyst is to do data analysis, and utilising Microsoft Excel is one of the ways that this may be accomplished. Using the data that was supplied for hotel bookings, our mission is to evaluate if there will be a decrease or an increase in the average price of hotel room reservations between the years 2017 and 2021. In order to begin the process of data analysis, the dataset must first be pre-processed. The data are cleaned, transformed, and organised as part of the pre-processing step, which makes the data simpler to use and more efficient to analyse (Niu et al. 2021). This may be accomplished in a variety of methods in Microsoft Excel, including the use of Pivot Tables and the VLOOKUP tool. Excel's Pivot Tables are a powerful tool that students can use to condense extensive quantities of data into a table that is clear and easy to read. It is possible for us to recognise trends and patterns, and in this particular instance, it is possible for us to establish the average price of accommodation reservations made throughout the years. In order to generate a pivot table, student must first choose the complete dataset, then go to the "Insert" tab, and last click on the "PivotTable." button. Individual requested to pick the range of cells that contain our data, and he/she will have the option to either create a new worksheet or use one that is already open when they go to insert the PivotTable. After the PivotTable has been built, individuals are able to add the columns that they need to summarise and pick the proper aggregate function; for the "average" column, they use the "Price" function since it is what best fits our needs. At the end, we may group the data according to year by dragging the column labelled "Year" into the box labelled "Rows"
The VLOOKUP function in Excel is yet another tool that might be helpful in the preliminary processing of data (Jalil and Hwang, 2019). With the help of this function, we are able to look for a certain value in a table and get the value that corresponds to it from another column. In this scenario, we are able to utilise the VLOOKUP function to add the "Region" column to our PivotTable. To do so, we will need to match the "City" column in our dataset with the "City" column in another table that has the information about the regions. In order to utilise the VLOOKUP function, we will first need to establish a separate table that has the information about the city and the area. After that, we will be able to use the function to search for the city in our dataset and return the region that corresponds to it. After we have the information about the regions, we can include it into our PivotTable by dragging the column labelled "Region" into the box labelled "Columns" In conclusion, Microsoft Excel is a strong tool for preprocessing and analysing data, and it offers a wide variety of functions and tools that may assist us in achieving the objectives that we have set for ourselves (Moscoso-Zea et al. 2019). In this particular example, we have shown how to use Pivot Tables and the VLOOKUP function to determine whether or not there has been a decrease or increase in the average price of room reservations over the course of the years. Additionally, we have demonstrated how to use the VLOOKUP function to add the "Region" column to our PivotTable. These technologies may assist us in analysing enormous volumes of data in a rapid and effective manner, allowing us to get insights that can be used in the process of decision-making.
We may use a PivotChart included in Microsoft Excel to conduct an investigation into the connection that exists between the RRP (room reservation price) and the year. We are able to view the data in a style that is not only condensed but also straightforward thanks to the PivotChart.
In order to generate a PivotChart, the first step is to pick each and every piece of information included in the Hotel Reservation dataset. After that, we go to the "Insert" tab and pick "Charts" from the list of chart options that appears under the "PivotChart." section. This will bring up a "Create PivotChart" dialogue box, in which we can choose the kind of chart that we wish to utilise (Tavera Romero et al. 2021). In this instance, the trend over time may be adequately represented by a line chart, which we can choose.
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When the PivotChart has been created, we are able to add the "Year" column to the "Axis (Categories)" field and the "Average price of room reservation" column to the "Values" field. Both of these columns will be shown in the PivotChart. If we want to display the average price as a function of time, we will also need to alter the aggregation function from "Sum" to "Average" in the data.
Adding chart features like a chart title, axis names, and data labels are all ways that we may further personalise the PivotChart to meet our needs. We also have the option of modifying the chart's colour scheme and design in order to make it more pleasant to the eye.
A trendline may be added to a PivotChart in order to draw a conclusion on the price growth that occurred between the years of 2017 and 2022 (Abusweilem and Abualoush, 2019). We will be able to more easily see the general trend in the data with the assistance of the trendline, as well as establish whether the prices are rising or falling over time. Right-clicking on the data series in the chart and selecting "Add Trendline." from the context menu will allow us to insert a trendline. After that, we have the option of customising the settings according to our preferences, including selecting the kind of trendline (such as linear or exponential) that we wish to use. In conclusion, we were able to see the link between the RRP and the year by using a PivotChart in Microsoft Excel. This allowed us to evaluate whether or not the prices have been growing or dropping over the course of time. The addition of a trendline to the chart may assist us in drawing inferences on the general pattern shown by the data (Richardson et al. 2020).
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Figure 1: Average room reservation
(Source: Created by student)
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The VLOOKUP function in Microsoft Excel is useful for finding data based on a particular value, such as a booking ID. If enter a value in the function's input box, it will look for that value in the table's leftmost column and then return the appropriate result from the column choose. We need a table with booking IDs and refund information in order to utilise VLOOKUP for booking ID and if refund. This table may be made on a special sheet that we'll call the "Data" sheet. The booking ID to look up may be entered in cell E1 of the "Vlookup Booking Id + If Refund" worksheet. Then, we can apply the following formula in the cell where we wish to show the related refund data:
As =VLOOKUP('Vlookup Booking Id + If Refund'!
E1,Data!
A1:S36276,2,0)
The formula is as follows: "Vlookup Booking Id + If Refund."
The booking ID we're looking for is located in the cell labelled "E1." The booking IDs and refund details are located in the range of cells labelled Data!A1:S36276 on the Data worksheet (Cristobal-Salas et al. 2019). If the booking IDs are in the first column, a value of 0 indicates that an exact match for the booking ID is desired and a value of 2 indicates the column number that holds the refund information. Let's pretend for a moment that the hotel has a cancellation policy that reimburses guests 50% of their payment. To implement this policy in our VLOOKUP formula, we may utilise the IF function to determine whether the reservation has been cancelled. The amount refunded for a cancelled reservation is the booking fee times 0.5. In all other cases, we will just return 0.
Here is how the adjusted formula may look:
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)
VLOOKUP('Vlookup Booking Id + If Refund'!E1,Data!A1:S36276,9,0) checks column 9 of the Data sheet for the current booking status. Booking prices in column 16 of the Data sheet are multiplied by 0.5 if the booking status is "cancelled," using the formula 0.5*VLOOKUP('Vlookup Booking Id + If Refund'!E1,Data!A1:S36276,16,0). If the booking status is anything other than "cancelled," we will return 0 (Bhatiasevi and Naglis, 2020). The VLOOKUP function may be used to get data from a different table, and the IF function can be used to apply a different refund policy depending on the booking state. The refund amount for a given booking ID may be calculated using this set of functions in conjunction with one another.
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Figure 2: Vlookup
(Source: Created by student)
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The COUNTIF function in Microsoft Excel allows us to count the number of instances of each room type in our dataset, which we can then use to generate a pie chart showing the distribution of room kinds. The percentages obtained from the counts will serve as the basis for our pie chart.
Here are the steps to create a room type pie chart:
· Click the "Formulas" tab on the ribbon, and then choose the room type data column.
· To use the COUNTIF function, go to "Insert Function" and look for it there. Choose it and then hit "OK"
· To filter by room type, choose that column in the "Range" drop-down menu. Room types may be selected in the "Criteria" section (e.g., "Room Type 1"). To use the feature, choose "OK"
· Every room type in the data collection will need to repeat step 3 (Božič and Dimovski 2019).
· The proportion of each room type may be determined by counting how many of each kind there are and then dividing that number by the total number of rooms. The formula "=COUNTIF(range,criteria)/COUNT(range)" will allow them to do this.
· Choose the labels for the various room types and the percentages that copied into a new column.
· To insert a pie chart, go to the "Charts" tab under "Insert" on the ribbon.
· Choose the right kind of pie chart and modify its parts to fit needs (e.g., adding data labels, changing colors, etc.).
[image: ]
Figure 3: Room types
(Source: Created by student)
The mentioned procedures will lead to the production of a pie chart depicting the composition of our dataset in terms of room kinds. The resultant pie chart will show the relative frequency of each room type in the dataset, with the size of each room type's slice reflecting its relative frequency (Cheng et al. 2020). The hotel's room inventory may be better understood, and the most popular room kinds can be located, with the use of this visual aid.
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Using Microsoft Excel's COUNTIF function, we can find out how many male and female students participated in the survey. We may make a formula that tallies the "Gender" and "Male" entries in the "Female" column. The SUMPRODUCT function will allow us to get the overall number of students who participated in the survey. By dividing the number of male or female students by the total number of students and then multiplying by 100, we may get a percentage of male and female students. At last, we can make a pie chart to see how the pupils are split up between the sexes.
Each slice of the resultant pie chart represents the percentage of male and female students that participated in the survey (Rane et al. 2020). This chart may shed light on the gender breakdown of the student body and reveal any gaps in achievement that may exist between the genders.
[image: ]
Figure 4: Gender percentage
(Source: Created by student)
[bookmark: _Toc131892771]Qualified and do not qualified students
Using Excel's SUMPRODUCT function, we can find out how many pupils are eligible for reduced/free lunch and how many are not. To begin, I chose the column that included the lunch attendance information. Then, to determine how many students belong to each group, enter the formula =SUMPRODUCT((range="qualify")+(range="do not qualify")). After get the numbers, it can divide by the total number of students to get the percentage of students who fall into each group (Bordeleau et al. 2020). Lastly, it may make a pie chart to show how many children do and do not qualify for free or reduced-price lunch. If analyst interested in how students' socioeconomic status may have affected their performance on the pretest and posttest, this pie chart might help.
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Figure 5: Students qualified for free lunch
(Source: Created by student)
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We may use the SUMPRODUCT function to count the number of kids in each group in order to get the mean and median of students who are eligible for reduced or free lunch vs those who are not eligible for these benefits (Ahmad et al. 2020). After that, we are able to compute the mean of each group by using the AVERAGE function. If the values are larger than 0, then we may use the MEDIAN function to find the median, but only if the values are higher than 0.
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We can use the AVERAGE and MEDIAN functions to compute the mean and median of both the pre-test and post-test scores in order to determine the mean and median differences in the students' scores before and after taking the pre-test and post-test respectively. After that, in order to determine the mean and median differences, we may do the calculation of finding the difference between the mean and median scores on the pre-test and the mean and median scores on the post-test.
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Number of clusters: 2

	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	Student_No
	2133
	14
	31
	22.80
	4.229

	Pretest
	2133
	22
	93
	54.96
	13.563

	Posttest
	2133
	32
	100
	67.10
	13.987

	Valid N (listwise)
	2133
	
	
	
	



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 6: Final Cluster Centers for two clusters
(Source: Created by student in SPSS)

	ANOVA

	
	Cluster
	Error
	F
	Sig.

	
	Mean Square
	df
	Mean Square
	df
	
	

	Zscore(Student_No)
	875.193
	1
	.590
	2131
	1483.947
	.000

	Zscore(Pretest)
	1347.484
	1
	.368
	2131
	3660.206
	.000

	Zscore(Posttest)
	1378.252
	1
	.354
	2131
	3896.597
	.000

	The F tests should be used only for descriptive purposes because the clusters have been chosen to maximize the differences among cases in different clusters. The observed significance levels are not corrected for this and thus cannot be interpreted as tests of the hypothesis that the cluster means are equal.



	Number of Cases in each Cluster

	Cluster
	1
	1036.000

	
	2
	1097.000

	Valid
	2133.000

	Missing
	.000



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 7: Final Cluster Centers for three clusters
(Source: Created by student in SPSS)

	ANOVA

	
	Cluster
	Error
	F
	Sig.

	
	Mean Square
	df
	Mean Square
	df
	
	

	Zscore(Student_No)
	531.673
	2
	.502
	2130
	1059.711
	.000

	Zscore(Pretest)
	809.326
	2
	.241
	2130
	3358.086
	.000

	Zscore(Posttest)
	812.304
	2
	.238
	2130
	3410.001
	.000

	The F tests should be used only for descriptive purposes because the clusters have been chosen to maximize the differences among cases in different clusters. The observed significance levels are not corrected for this and thus cannot be interpreted as tests of the hypothesis that the cluster means are equal.



	Number of Cases in each Cluster

	Cluster
	1
	610.000

	
	2
	823.000

	
	3
	700.000

	Valid
	2133.000

	Missing
	.000



In both the cases, there is equal significance of all three variables in the formation of cluster as it is .000 for all.
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Here are five of the most common data mining examples:
· Association Rule Mining: This method is used to discover interrelationships within a dataset. Association rule mining might be used by a store to find pairs of items that customers often buy together, like bread and butter (Mazloom et al. 2020). Knowing this might help a store enhance sales by strategically placing complementary products together or bundling them together.
· Clustering: Data points with comparable characteristics may be clustered together. Customers shopping for family-friendly vehicles, for instance, may be grouped together at a car dealership using clustering. The dealership may improve their marketing to these subsets of clients by recognising them.
· Classification: Data classification is the process of organising data into categories. Classification may help a credit card company identify fraudulent transactions. The corporation may use this knowledge to safeguard its clients against fraudulent actions.
· Regression: Predicting how two or more variables in a dataset are connected is what regression is all about (Moscoso-Zea et al 2019). A real estate agency, for instance, may use regression to estimate a home's selling price on the basis of known characteristics like its number of bedrooms, neighbourhood, and total area. The organisation may use this knowledge to make more informed price choices and provide prospective customers with more precise cost estimates.
· Time Series Analysis: Time series analysis is performed on data that has been gathered over a long period of time. Time series analysis might be used by a shop to analyse seasonal sales patterns or to forecast future sales based on historical patterns. With this data in hand, management can optimise stock levels and employee schedules.
Here are five of the most common text mining examples :
· Sentiment Analysis: This method is used to ascertain the underlying tone of a given text. To gauge the overall positive or negative tone of client feedback, a restaurant might employ sentiment analysis. The restaurant may utilise this data to enhance its menu and service.
· Named Entity Recognition: Named Entity Recognition is a method for locating and labelling certain entities in text, such as names, places, and companies. To automatically extract information 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 (Niu et al. 2021).
· Topic Modeling: One use of topic modelling is the automated detection of overarching themes or subjects in a corpus of text. Topic modelling is used in many industries, including market research, to analyse consumer input and pinpoint the most pressing problems that must be fixed in order to increase customer happiness.
· Text Classification: The purpose of Text Classification is to organise texts into logical groups. Text categorization might be used by a customer service team to automatically forward calls and emails to the correct division, whether that's billing or tech support.
· Information Extraction: Automatic information retrieval from unstructured text is the goal of information extraction. Information extraction might be used by a law firm, for instance, to automatically parse legal papers for relevant terms and alert customers to any problems or possibilities.
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	SPSS
	Excel

	

Advantages
	Superior capacity for statistical analysis.
	Simple data analysis using a familiar UI.

	
	Manage big data effectively.
	Easy and fast information manipulation.

	
	Tools for sanitising and formatting data (Niu et al. 2021).
	Capable of working with a wide variety of data formats.

	
	Suitable for multivariate analyses.
	Competent with pivot tables and graphical displays.

	


Disadvantages
	New users will face a steep learning curve.
	Capability to analyse data statistically is limited.

	
	Licensed software that comes at a high price.
	Inadequate for complex data analysis tasks.

	
	Possibility of needing familiarity with programming syntax.
	There isn't much help with massive data sets.

	
	Not suited for basic information processing.
	Little options for group work and file sharing (Jalil and Hwang, 2019).



SPSS, with its capacity to handle enormous datasets and broad statistical analysis skills, is the superior option if, for instance, a researcher is undertaking a large-scale study with sophisticated statistical analysis needs. Nevertheless, because to its user-friendly interface and fast data manipulation capabilities, Excel is the better choice if a researcher is working with a small dataset and has to rapidly construct basic visualisations and pivot tables.
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