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[bookmark: _Toc134788103]Pivot table 
The word "pivot table" refers to a tool used in database management and spreadsheet analysis that can automatically summarise large amounts of data. Because of its adaptability and variety of powerful capabilities, this tool simplifies complicated data (Domino, et al., 2021). These programmes simplify difficult data by transforming it into simple tables.
The pivot table begins with the data laid out in columns; the data is then categorised into categories and displayed in a new table. A pivot table is useful when dealing with large, complicated data sets that are hard to interpret in their raw form. These complicated facts are simplified with the assistance of its many tools and adaptability. Data in its raw form may be displayed in a pivot table format. Users may choose which fields to display in rows and columns and which aggregations to utilise, such as average, total, maximum, and minimum, in a pivot table.
A user may utilise a pivot table to easily see patterns and trends. Only with the aid of a pivot table can the data be filtered and sorted in a variety of ways. The data is more easily understood with the aid of this table. Business and accounting professionals may utilise pivot tables for several purposes, including assessing sales trends, creating budgets, and gauging the effectiveness of their operations. When working with large amounts of complicated data, such as that found in scientific research (Jelen., 2020), pivot tables are invaluable tools. As a result, pivot tables are very helpful in fields where easy and efficient exploration of complicated data is required.

Using pivot table to determine the change in average prices:
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(Above data is shown in excel table)

	PIVOT TABLE
	
	
	
	

	
	Data
	
	
	

	Booking status
	Sum of Arrival year
	Sum of Adults No
	Sum of Children No
	Sum of Average price

	Cancelled
	23982971
	22695
	1478
	1314361.75

	Not Cancelled
	49213493
	44231
	2341
	2437327.13

	Grand Total
	73196464
	66926
	3819
	3751688.88



Information on hotel reservations may be seen in the table up above. The table provides specific information on annual arrivals, including the total number of guests, the number of adult guests, the number of kid guests, and the average amount paid for both confirmed and cancelled reservations. The final tally of reservations made is shown in the last column.
As seen above, the data distribution has made it possible to comprehend the whole previously incomprehensible dataset. The way it breaks out annual reservations by age group rather than lumping them all together. In addition, the percentage of cancelled reservations is shown. A total of 22,695 adults were included in the number of cancelled appointments, while just around 1478 children were affected. For example, although the hotel only had 44,231 adult reservations and 2,341 kid bookings before the cancellations, the number of cancelled bookings was almost twice that.
In the event of a reservation cancellation, on average, each booking cost $1314.36. In contrast, if a reservation is not cancelled, the average cost is $2437.33. Possible causes for the potential two-fold price difference between cancelled and non-cancelled bookings include the time of day the reservation was made, the length of the stay, and the kind of meal plan chosen.

Pivot table showing the reservation for the year 2017:
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(Data shown in the excel table)
	Children No
	2
	Grand Total

	1
	235989
	235989

	Grand Total
	235989
	235989



Using the VLOOKUP formula, we can get the average cost of a booking with the aid of the INN00001 booking ID. The algorithm looks through the specified range of booking IDs to find the one corresponding with the average price. The cost of a reservation with the ID INN00001 is $65 in this example.
The above information allows one to conclude that the earnings from reservations that were not cancelled are greater than the earnings from reservations that were cancelled. It also demonstrates that the average reservation price for the bookings that were not cancelled is more than the average reservation price for the bookings that were cancelled (Jelen., 2022). It might be due to a few factors, such as the season in which the reservation was made, or the specifics of the accommodation requested. The data above also reveals that, on average, non-cancelled reservations cost more than the overall reservation average. This may be since most reservations did not end up being cancelled, and the average cost of these reservations was greater than the cost of cancelled reservations.  
In conclusion, we can say that the data supplied tells us about the average hotel room rate and how much hotels typically charge their clients (Murray., 2022). Non-cancelled booking income and greater average price compared to cancelled booking are also highlighted. The VLOOKUP formula is offered as a means of determining the typical cost associated with a given reservation identifier.
Chart showing the segments of booking such as year, children, adults, and price:
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                                                     (Chart showing the data)
The booking cost average, as well as the pricing trend over time, are both shown graphically in the chart. The data comes without any contextual information about when it was collected. Because of this, it is possible to draw a line graph based on the information. Bar charts and stacked column charts may be used to display data such as the total number of guests, the proportion of adults and children, and the average cost of cancelled and non-cancelled reservations, respectively.
Guests, adults, and children, as well as the mean price, are shown along the X-axis.  On the Y-axis, however, we see the sums for each group. The graph shows that the number of confirmed adult reservations is more than the number of cancelled ones. It also shows that the average cost of reservations that were not cancelled was greater than that of cancellations. A column chart would not be suitable for displaying the data, nor would it have allowed for the same level of detail in the explanation.
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[bookmark: _Toc134788105]1- How many students are male and female?   

	Statistics

	Gender

	N
	Valid
	2133

	
	Missing
	0



	Gender

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	male
	1077
	50.5
	50.5
	50.5

	
	Female
	1056
	49.5
	49.5
	100.0

	
	Total
	2133
	100.0
	100.0
	



From the above table it has been identify that three are total 2133 respondent on which study has been taken. The above table depicts that out of 2133 respondent there are 1077 males (50.5 %) and 1056 were females (1056).

[bookmark: _Toc134788106]2) How many students qualifies and does not qualify for reduced/free lunch?

	Statistics

	Lunch

	N
	Valid
	2133

	
	Missing
	0



	

	
	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
	




From the above table it has been identified that there is a sample size of 2133 on which study has been carried out. The above table states that out of total participants 57 % i.e., 1215 does not qualify for the lunch whereas, 43 % i.e., 918 qualify for the reduce free lunch. 











[bookmark: _Toc134788107]3. What are the mean and median of students who qualifies and does not qualify for reduced/free lunch?

	Statistics

	Lunch

	N
	Valid
	2133

	
	Missing
	0

	Mean
	1.4304

	Median
	1.0000

	Mode
	1.00

	Std. Deviation
	.49525

	Variance
	.245

	Range
	1.00

	Maximum
	2.00




The table that was just shown showed the mean, median, and mode of the pupils who were eligible for reduced free lunches and those who were not. The data table that was just shown shows that the mean value is 1.43, which indicates that most of the pupils do not qualify for a reduced or free lunch. In addition to this, the table that was just shown also includes the median and mode value, both of which are equal to 1.0. This indicates that many of the participants do not meet the requirements to get a reduced or free lunch.
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	Statistics

	
	Pretest
	Posttest

	N
	Valid
	2133
	2133

	
	Missing
	0
	0

	Mean
	54.9559
	67.1022

	Median
	56.0000
	68.0000

	Mode
	60.00
	69.00



It has been determined, using the table that is located above this one, that neither the pre-test nor the post-test variable are missing any values. Following an analysis of the data presented above, it has been determined that the mean value of the pre-test variables is 54.96, but the mean value of the post-test variable is 67.102. This suggests that after taking the exam, the overall score will improve by 12.14 points on average. The median value on the pre-test was 56, while on the post-test it was 68. In addition to this, the median score on the protest was 56. After carrying out the test, it seems that there is a rise in the value of the median, which is shown by the number 12.

[bookmark: _Toc134788109]5) Using the dataset Student_Score.csv provided in conjunction with SPSS, provide analysis Clustering (ex. K-Means Clustering). Show workings with screenshots and clearly explain results. 
Quick Cluster

	Initial Cluster Centers

	
	Cluster

	
	1
	2

	Pertest
	23.00
	93.00

	Post-test
	35.00
	100.00




	Iteration History

	Iteration
	Change in Cluster Centres

	
	1
	2

	1
	30.191
	33.606

	2
	.885
	.791

	3
	.611
	.532

	4
	.212
	.181

	5
	.227
	.200

	6
	.150
	.128

	7
	.000
	.000

	



	Final Cluster Centres

	
	Cluster

	
	1
	2

	Pertest
	43.05
	65.32

	Post-test
	54.70
	77.90




	Distances between Final Cluster Centres

	Cluster
	1
	2

	1
	
	32.160

	2
	32.160
	



	Number of Cases in each Cluster

	Cluster
	1
	993.000

	
	2
	1140.000

	Valid
	2133.000

	Missing
	.000


The following table displays the cluster analysis results from the dataset including 2133 people. Pertest scores for clusters 1 and 2 were 23 and 93, respectively; post-test scores were 35 and 100, as seen in the above table. The iteration is complete at level seven, as seen in the table showing previous iterations. In addition, the final cluster table shows that Cluster 1 and Cluster 2 had mean scores of 43.95 and 65.32 on the pre- and post-tests, and 54.70 and 77.90 on the post-tests, respectively. Therefore, it can be concluded that the students who were present in the first cluster had much higher average scores than those who were present in the second cluster.

[bookmark: _Toc134788110]6) With real world (practical) examples, explain minimum 5 most common data mining and text mining methods for each that can be used in the contemporary business.
 	Data Mining
· Clustering Analysis- refers to the technique which groups similar data collectively because of criteria (Goel, 2020). For example- retailers might use this for the grouping of customers on basis of purchasing habits and make campaign of marketing for each of cluster.
· Classification Analysis- refers to the technique which categorizes the data in pre-defined groups because of the attributes. For example- Banks might use it for categorizing loan application as high or low risk based on different factors like, credit score, income, and employment history.
· Association Rule Mining: refers to the technique which identifies relationship & patterns between items in set of data. Retailers use this specific technique for the identification of products which are purchased together & use information for the creation of target promotions or offers for the bundling of products.
· Anomaly Detection:  technique is used in the identification of the points of data & unusual patterns which diverge from the norms. For instance- banks might use it for identifying the fraud transactions or suspicious activities on customers’ accounts.
· Regression Analysis: here, identification of the relationship between dependent & 1 or more independent variable is done at first. For instance- real estate companies might use analysis for the identification of the factors which impacts houses prices in particular area such as locations, square footage, number of bedrooms (Ferreira and et.al., 2019).

Text Mining-
· Named Entity Recognition: Basically, used for the extraction & identification of entities like business organizations, individuals, and locations from text. For instance, law companies might use it for the extraction of information about firms & individuals mentioned in legal documents.
· Text Classification: This technique is utilized for the categorization of the text in pre-defined groups based on the content. For example- media platforms might use this for the identification and eliminating inappropriate content.
· Information Extraction: this technique, information is basically extracted from specific pieces such as dates, numbers & locations. For instance- medical research firm might use this for the data extraction from the clinical trial reports (Hassani and et.al., 2020).
· Sentiment Analysis: This is the text mining technique which utilizes the natural language processing & machine learning for identifying & extraction of the subjective information from text. For example- hotels might be used for analyzing customer service & identification of common challenges & complaints.
· Topic Modeling:  this technique, does identification & extraction from topics from the big sets of data of text firstly. For instance- new business organizations may use it for the identification of the discussed topics across different sources of the news.

[bookmark: _Toc134788111] 7. Discuss advantages and disadvantage of using SPSS and Excel by use of relevant practical examples 

Advantages and Disadvantages of using SPSS. 
· Graphical User Interface: one of the biggest advantages of the software it that it has user-friendly interface. This makes it easier for the researchers to explore and conduct statistical studies in a very effective manner (Čaplová and Švábová, 2020). Users of this software may carry out complex data operations and statistical testing without having a deep understanding of programming.
· Data manipulation and Handling: Different types of data management features have been offered by SPSS. This not only allows the user to manage the values which are missing but also assists in identifying the depended on and in-depended variable. In addition to this this also allows the user to clean and update data and import data from different file formats. Moreover, to this SPSS software also provides tools for recoding variables, combining datasets, and aggregating data to facilitate effective data preparation and 
· Reporting and results: another biggest advantage of the SPSS is that it develops detailed output reports that show statistical analyses and findings (Rahman and Muktadir, 2021). These reports are simple for users to make research papers or presentations in other formats like Microsoft Word or PDF. 
Disadvantages: -
· Cost: the biggest disadvantage which is associates with the SPSS is that this requires a paid license. Researchers or institutions with limited budgets, especially when compared to free or open-source alternatives like R or Python, the cost factor may be a disadvantage.
· Limited Programming Capabilities:  Flexibility for complex statistical analyses and data handling of the SPSS may be constrained. This is because of the point-and-click interface. Although SPSS offers a syntax editor, but it is not user-friendly as programming languages such as R or Python. So, Researchers with high statistical requirements can find SPSS limited (Brzozowska and Gola, 2021).
Advantages and Disadvantages of Excel 
· Budgeting and financial planning: with the help of excel, budget and financial plan can be easily made. This not only allows the user to calculate the totals but it also helps in creating projections and track income and expenses.
· Project management: another advantage of the excel is that it assists in managing the projects by creating timelines and tracking tasks as well as monitoring progress. It provides a graphic presentation of the project schedules and helps in identifying bottlenecks and managing dependencies.
· Inventory management: Excel can also be used in inventory management. This allows business to track stock levels, monitor sales, calculate reorder points and make inventory reports. This gives an well-organized way to organize and analyze inventory data (Steinke and Kopp, 2020).
Disadvantages: -
· Limited scalability: Excel is not capable of managing as well as handling very huge datasets. Excel may become slow as the amount of data rises. So, in relation to processing massive data, it might not be the best instrument.
· Data integrity issues: -Excel totally relies on manual data entry which may result in developing human error. There is risk of modification or deleting the data. So, it’s become difficult to maintain the integrity of the data when various user work on the same file simultaneously. 
Practical Example
For example, a survey has been conducted by an individual to study the relationship between the numbers of hours study and the exam score of a group of students. Data has been collected for 50 students which comprises of study hours and exam score. Now the analysis of the data with SPSS and Excel has been discussed below: -	
In Excel: -
· Create two columns in a new Excel document, one for the number of hours spent studying and the other for exam results. Put the information for all 50 participants in the appropriate columns.
· Select the columns for exam results and study time in Excel.
· Select a suitable chart type such as a scatter plot from the Insert tab.
· Adjust the chart as necessary, for example by adding axis labels and a title.
· The graph will show how much time each student spent studying compared to their test results.
In SPSS: -
· Open SPSS and then make a new data file.
· By simply copying and pasting the data from Excel to SPSS start testing results into SPSS.
· After entering the information select Analyze from the top menu then select Descriptive Statistics and then select Frequencies.
· Place the factors for study time and exam results in the right-hand box.
· To create the descriptive statistics report with measurements like the mean, SD, range etc.  click OK.

[bookmark: _Toc134788112]CONCLUSION
From the above report it has been concluded that SPSS and Excel played a very important role in analysing the data set in proper manner. The above report concluded the use of different types of Microsoft excel function like VLOOKUP, LOOK UP, Pivot table and many more with proper graph and chart. In addition to this a study has been conducted on the provided data set by doing descriptive and cluster analysis. Meanwhile to this, from the above report it has been concluded that SPSS Software has range of advantages such as user-friendly interface, data handling, data visualization and disadvantages like cost and limited data handling. In addition to this the above report also conclude the advantage and disadvantage of the Excel. So, since particular research need the analysis of the given data would be performed.  
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