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[bookmark: _9wthzff1hmec]Introduction 
This report aims to analyze different sets of data and visualize them through different charts. Two datasets have been provided. In Part 1, the hotel reservation dataset will be analyzed to assess the increase or decrease in average room reservation price in the years from 2017 to 2021. Suitable charts will be used to project the trends and patterns appropriately. In this context, MS Excel functions like If, LOOKUP, XLOOKUP, VLOOKUP, Pivot tables, etc. will be used. In part 2, the students' dataset will be analyzed in the SPSS to provide information regarding descriptive statistics of the data. Also, different data mining and text mining methods will be discussed. Lastly, the advantages and disadvantages of MS Excel and SPSS software will be discussed.   
[bookmark: _xtrl5g1ocbqq]Part 1
[bookmark: _tubs7977g4v1]Hotel reservation price trends and patterns 
To evaluate the changing trends of hotel reservation prices in different years from 2017 to 2021, the following table has been evaluated- 
	Year
	Overall Average price

	2017
	90.04985

	2018
	106.4527

	2019
	101.7813

	2020
	105.3399

	2021
	101.2333


This table has been evaluated in MS Excel using the ‘AVERAGEIF’ function To find out the average price of room reservations in 2017, =AVERAGEIF(J2:J36276, "2017", Q2:Q36276) function has been inserted. For other years 2018, 2019, 2020, and 2021, replication or similar function has been used. 
For data visualization, a line chart has been produced in MS Excel using the above data. 
[image: ] 
A line chart is the best chart to visualize the time series data. Years have been located on the Y- axis and average reservation prices in respective years have been mentioned on the Y-axis (Reimers and Harvey, 2023). The chart shows that in 2018, the room reservation price has increased compared to 2017. However, in 2019, the price has fallen. Again in 2020, the price has increased not by much. Again in 2021, the price has fallen, however, in 2022, the average room reservation price has increased marginally. The trendline of the data is positively sloped indicating that from 2017 to 2022, the average room reservation price has increased. 
[bookmark: _uri4gzaitaz3]Use of If, LOOKUP/ VLOOKUP/ XLOOKUP, Pivot table functions
i. If function: 
To compare the values logically, the ‘IF’ function is used in MS Excel (Support, 2023). For instance, if it is considered that the demand for tickets is low, it means that the average room reservation price is lower than the average reservation price for all years. Here, the overall average price for a room reservation is 103.42 GBP. In the case of booking ID INN00001, the demand for room reservations is low, indicating the price is less than the average price. Similarly, for booking ID INN00002, the demand for rooms in that respective month of 2018 was high as the average price was less than the room reservation price for that booking.    
[image: ]  
ii. LOOKUP function:
The LOOKUP function is used to refer to a cell so that the values in another row or column can be matched against the cell. In this way, the corresponding outcomes can be retrieved from the respective rows and columns. Using the LOOKUP function, the exact match can be found. Also, it is easy to apply as the entire table does not need to be selected (Simplilearn, 2020).
For instance, to figure out the type of room chosen by a specific booking ID, the LOOKUP function is used. Suppose for the booking ID INN00008, the =LOOKUP(V3, A2:A36276, H2:H36276) function is used, which provides the result Room Type 4. This says that for the booking ID INN00008, Room Type 4 has been chosen.  
[image: ] 
iii. VLOOKUP function: 
To figure out a value or cell value in MS Excel, where the table is organized vertically, The left column of the dataset is looked down by the ‘VLOOKUP’ function when finding a value. Based on the particular cell reference, the VLOOKUP function helps to find the corresponding value of the same row from another column (Simplilearn, 2023). For instance, if the average booking price is to be evaluated for the booking ID INN00008, =VLOOKUP(V2, A2:R36276,17, FALSE) function has been used and the average reservation price found for the booking ID was 105.61 GBP. This helps to find the average price for any booking ID easily without going through the entire dataset. 
[image: ] 
iv. XLOOKUP function:
An improved version of the VLOOKUP function is the XLOOKUP function. To find a value from a table by row, the XLOOKUP function is used. The benefit that the XLOOKUP function provides is the search for a return value irrespective of the side the return column is on. So, the XLOOKUP function is good to use effectively. 
For instance, to find the arrival year of the booking ID INN00003, the XLOOKUP function can be used. The actual function to be used is =XLOOKUP(A4, A2:A36276, J2:J36276). To find out the arrival year of other booking IDs without assessing the entire table, this function is used.  
[image: ] 
v. Pivot table:
A pivot table is a data summarization tool in MS Excel in which the data stored in tables can be automatically sorted, counted, summed up, and displayed. To create crosstabs quickly, Pivot tables are used so that joint distribution of two or more variables can be displayed. There are specific reasons behind using a pivot table. To generate the required data from a lengthy list in a compact way, a Pivot table is used. Also, to evaluate relationships within the variables of the data, a Pivot table is considered. A pivot table also helps to present the data in a format that is easily readable by the users (IBM, 2023).
In this hotel reservation dataset, to evaluate the number of canceled and non-canceled bookings of different market types, the Pivot table is prepared. 
[image: ]  
The table here shows that out of 36,275 total bookings, 125 are for the Aviation market, 391 were complementary, 2017 bookings were for corporate purposes, 10528 were offline and 23214 were online bookings.
[bookmark: _4zvqkb7nrcw]Evaluation of the possible relationship between Average Booking Price and Lead Time
The lead time in the case of hotel booking refers to the time difference between the booking of the hotel and the actual time of arrival (AltexSoft, 2023). In general, the hotel booking price is affected by the lead time of customers.   
To find the possible relationship between the two, a correlation and regression analysis has been performed in MS Excel. The correlation coefficient between the two variables is -0.0625, which means that there exists a negative linear relationship between these two variables. So, an increase in lead time tends to reduce the average room reservation price for hotels. 
Similar outcomes have been shown by the regression analysis, whose results are as follows- 
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	Multiple R
	0.06259646547
	
	
	
	
	
	
	

	R Square
	0.003918317489
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	Observations
	36275
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	
	
	

	
	df
	SS
	MS
	F
	Significance F
	
	
	

	Regression
	1
	175003.8289
	175003.8289
	142.6882281
	0
	
	
	

	Residual
	36273
	44487999.97
	1226.476993
	
	
	
	
	

	Total
	36274
	44663003.8
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%
	Lower 95.0%
	Upper 95.0%

	Intercept
	105.6021648
	0.2589879007
	407.7494143
	0
	105.0945409
	106.1097887
	105.0945409
	106.1097887

	Lead time
	-0.02556095711
	0.002139848562
	-11.94521779
	0
	-0.02975512317
	-0.02136679104
	-0.02975512317
	-0.02136679104


Using the information, a scatter diagram has been produced as well- 
[image: ]

As per this scatter diagram, the trendline of the data is negatively sloped and the regression equation is expressed as Average room reservation price = -0.0256*(lead time) + 105.6. This entails that when the lead time is higher, the hotel authority has more time to arrange everything for the customers, so the operating costs are less. Also, the customers can change their preferences if the booking price is high. So, this relationship is justified.    
[bookmark: _6wkpf7nbfd3h]Part 2
[bookmark: _xx719l3bdjvx]Question 1
Out of 2,133 observations in the student's dataset, 1077 are male students and the rest, i.e., 1056 are female students. These figures have been evaluated in MS Excel using the function =COUNTIF (H2:H2134, "Male") and =COUNTIF (H2:H2134, "Female") for counting the number of male and female students, respectively. A column diagram has been produced for better visualization of data below. 
[image: ]
[bookmark: _8d07iwppdmwi]Question 2 
Number of qualified and unqualified students for reduced/free lunch:
As per the report and the calculation made in the Excel sheet according to the collection of the data it has been found that 918 students among the 2133 students of the school are qualified for the reduced/free lunch as per the survey conduction. On the other hand, the remaining students of 1215 are not qualified for reduced/free lunch. The Excel sheet also recorded the scores of the students in the pretest and the post-test also helped in the calculation of the measurement.     
Question 3 
Mean and median of the qualified and non-quantified students for reduced/free
Lunch:
In the data set “Mean” refers to an arithmetic average that can be calculated by dividing the sum of observations by the number of observations. On the other hand, the “Median” considers the middlemost significance of the provided data set by separating and designing them in ascending order (Selvan and Balasundaram, 2021).
The formula for calculating the mean is 
Mean= Sum of all the quantities/Total number of quantities
As per the calculation by using the formula it has been known that the mean of the qualified students for reduced/free lunch is 1 and for the non-quantified students for reduced/free calculated 0.  
The formula for calculating the median 
For odd number set, Median= ((n + 1)/2) th value of the data
For even set of numbers, Median= ½ [(n /2) th value + (n/2+1) th value]
As per the calculation by using the formula it has been known that the median value for the qualified students for reduced/free lunch is 1 and for the non-quantified students for reduced/free calculated 0.  
Question 4
Clustering is an assignment of separating the unlabelled information or data facts into further clusters like similar data issues drop in the identical cluster and it conflict with the others. The clustering approach aims to segregate groups with similar traits and assign them into clusters. In this section of the assignment, with the help and use of the provided dataset Student_Score.csv in conjunction with SPSS, a specific example of clustering is going to be described. 
[image: ]
Table 1: K-Means Clustering using data set
(Source: Self-Created)
The above table discussed the example of K-Means Clustering by using the provided dataset Student_Score.csv. In the first phase of the school setting in the section of initial cluster centre 1 and in 2 both are recorded by 0 measurements or missing the value of the measurement of analysis. In the iteration history section, changes in the cluster section for the first and second sections the data value has been found missing so it indicates as 0 marking. After the calculation of the value of the final cluster centres the data of the second phrase was found missing and the first phrase is marked by .00. So, after all the analysis about the k-Means cluster the measuring value in cluster 1 the value is 2134.000 and in the 2nd section the value mark by 0. On the other hand, the valid missing is recorded by 2134.000 by .000.  
[bookmark: _129el9u4u3x5]Question 5
This task aims to discuss different kinds of tools for text and data mining. The tools that are utilized for this purpose are discussed below.
Data mining tools: -
The primary aspect of data mining is all about the tools that help collect all the talented data from different kinds of sources (Indeed, 2023). For that purpose, an organization has to utilize various kinds of tools. Some of them are mentioned below.
a. Rapid minier: - As the name suggested this tool is meant for finding meaningful data sets from relatable sources (Indeed, 2023). This tool also utilizes various kinds of modeling tools that the users can use to properly maintain their data. This software also manages the raw data in different stages. 
b. Weka: - This tool of data mining is also one of the most common platforms used by various users. The process of data mining is executed in this software by using various data set algorithms (Indeed, 2023). The users can also get various options for their data mining tasks in this software. 
c. KNIME: - This tool for mining data is also used by many organizations for searching and collecting meaningful data sets from various web and data sources. However, this platform is meant to support inexperienced users by giving them a clear idea about the process. 
d. XPlenty: - This tool is also one of the key platforms for data mining. In simpler terms, this software creates data for the process of mining for the users. For that cause, this tool is used by large companies, which have to manage a huge amount of data sets (Indeed, 2023). 
e. Monkey Learn: - This tool is also one of the most commonly used software that is used by data miners (Indeed, 2023). This tool also allows the users to collect their data on a real-time basis during their platform research. 
Text mining tools: -
a. Apache OpenNLP: - This is one of the most popular kinds of tools in the text mining sector. This tool is also supported by machine learning programs. Because of that, this tool is capable of understanding natural texts (Imanuel, 2023).
b. GATE: - This platform of text mining is also widely used by users. The primary aspect of this tool is that this tool is supported by the Java suite (Imanuel, 2023). Due to that, this tool can conduct a wide variety of text mining work for the users. 
c. KH Coder: - This tool of text mining is also one of the most popular and most used tools in this sector (Imanuel, 2023). This tool also has support for multiple languages. For that reason, this tool can conduct text mining in various languages. 
d. RapidMiner: - This tool of data mining is also one of the tools that utilize machine learning for this purpose. For that reason, this tool uses the framework for conducting the text mining. This tool also provides a graphical presentation all the ongoing process. 
e. Visual Text: - This tool of text mining also uses a graphical interface for displaying the different activities in the text mining work. The management system that is followed by this tool is known as heretical knowledge. This tool is also meant to generate rules automatically (Imanuel, 2023). 
[bookmark: _45kt9cay4psq]Question 6
MS Excel and SPSS both are tools used for performing statistical data analysis for interpreting data and visualizing as well. Following are the advantages and disadvantages of these two tools -
	MS Excel 

	Advantages:
i. In MS Excel, it is easy to input the data. A lot of input can be provided as there is no certain limit. Also, the data can be easily filtered.
ii. The calculation process is easy and fast as the functions of MS Excel are easy to use and remember. 
iii. In MS Excel, data can be easily retrieved as the spreadsheets are saved on drives or desktops. 
iv. MS Excel is highly secured as the spreadsheets can be kept password-protected so that the information does not get lost or stolen (Javatpoint, 2023). 
v. All the spreadsheets of MS Excel are located in one place. Also, several worksheets can be attached into a single file to increase the practicality of the application.  
	Disadvantages:
i. There is a file size restriction in MS Excel. Exceptionally large datasets cannot be managed and analyzed through Excel without grinding to a halt. 
ii. MS Excel is not to apply to the new users or the ones who do not have much knowledge about computers. The methods and functions are of a wide range that are not easy to keep in mind. 
iii. It takes time to autofill the cells. Manually inserting a large set of data is impossible and very time-consuming. 
iv. There may be some calculation errors in MS Excel. For instance, when percentage or fraction values are used for operations, the loss of a decimal value can induce an error on the screen (Javatpoint, 2023). 

	SPSS

	Advantages:
i. One of the best tools to analyze statistical data. Import and export of data, merge of data, data handling, etc. operations can be easily performed. 
ii. There is no necessity to work with syntax files to calculate values and manage the missing ones. 
iii. Through SPSS, fast and reliable answers can be received. Data visualization is clear with the availability of different tables and graphs.  
iv. SPSS helps to manage data effectively. Also, the accessibility rate is high as various languages are offered by SPSS. 
v. Unlike MS Excel, both qualitative and quantitative data can be analyzed in SPSS. Also, fewer numbers of errors are seen (Survey Sparrow, 2022). 
	Disadvantages:
i. SPSS is not a tool that can be used to analyze a large set of data. So, in industries where large datasets are analyzed to draw conclusions, SPSS will not be applicable. 
ii. The interpretation of data will not be correct if correct methods are not applied to collect data. The difference between the sample and the actual population will lead to the production of misleading information (Survey Sparrow, 2022). 
iii. non-parametric analyses are not supported by SPSS, so researchers working with data that is not normally distributed will face issues (LinkedIn, 2023). 
iv. The options for customization and graphical capabilities in SPSS are limited. Also, the cost of installing SPSS is high (LinkedIn, 2023).   


[bookmark: _h96gopcgt8yv]Conclusion 
Effective data handling and business intelligence are crucial to achieving long-term success and sustainability within the organization. Through the collection of large volumes of data, organizations first analyze and then make informed decisions regarding the data. Here, the hotel reservation dataset provides a conclusion that the average room booking price of the hotel has increased in the last few years. Customers are asked to book the rooms earlier as they will have to pay less for hotel bookings when the lead time is high. Also, the use of MS Excel functions has been described. The SPSS software is specially prepared for statistical analysis; however, it has some limitations as well.  Some data mining and text mining methods have also been described to make relevant decisions by organizations. 
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