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Introduction 
This is the age of big data and data mining, which uses Business Intelligence (BI) for handling large amounts of data. This report identifies the current business intelligence trends used in different business entities, data mining, and text mining approaches. This report also uses other MS Excel applications: IF, VLOOKUP, PIVOT TABLE, etc. Moreover, a data set regarding students’ information was also analysed using various statistical tools and techniques in data mining, text mining, and data analytics. 
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[bookmark: _Toc130128411]1.1 Changes in average room price from 2017 to 2021 
The given data set has 36,274 rows and 19 columns of different variables regarding hotel reservation data. It is necessary to know the average room reservation price trend from the data set from 2017 to 2021 so that the pricing trend of the hotel industry can be learned. To know this from the given data set, MS Excel function, namely Pivot Table, can be used as Pivot table allow the users to rearrange the data set as per the requirements. The following are the steps for using Pivot Table in the given data set- 
The first stage is to select the whole data set and then go to the insert menu, clicking on Pivot Table; a dropdown menu offers the table location in the existing sheet or new sheet. A new sheet is selected in this case, the arrival year is put into the row level, and the average price is set in the values column. The following is the Pivot Table output, including years of arrival, average room rent, and price changes over the years from 2017 to 2021- 
	The average price of the room 

	Arrival year
	Average room price
	Price change

	2017
	£                           90.04
	-

	2018
	£                         106.36
	15.34%

	2019
	£                           70.96
	-49.88%

	2020
	£                           81.40
	12.82%

	2021
	£                         105.33
	22.72%


Table: Average room rent from 2017 to 2021 (Author)
The following figure presents the average room price trend in a visual medium: a bar chart. It shows that in 2018 average price increased by 15.34%; in 2019 average price decreased by 49.88%, in 2020 average price increased by 12.82%; and in 2021 average price increased by 22.72%. So, there is a mixed trend of average room rent prices increasing and decreasing over the years. 


Figure: Average room price trend from 2017 to 2021 (Author)
The following section of the report presents the number of bookings and the sum of adults from different types of markets. There are five specific types of calls: aviation, complementary, corporate, offline, and online. It is visible that most of the precisely 23,214 bookings came through an online platform, almost 40% of the total number of bookings in the hotel. 
	Number of bookings from different market types

	Market type
	Count of Booking ID
	The sum of Adults No

	Aviation
	125
	127

	Complementary
	391
	580

	Corporate
	2017
	2481

	Offline
	10528
	18715

	Online
	23214
	45023


Table: Number of bookings from different market types (Author)
The following figure presents the number of bookings from each class of markets with the number of adult people in each type of market. The lowest number of bookings came through aviation guests, 125, and the number of adult people was only 127. Moreover, the complementary segment of the market is also small, as only 391 bookings were received from this segment, and the total number of adult guests was 580.  So, it becomes clear that most guests use online platforms for booking, and a significant portion use offline for booking rooms. So, the management of hotels and the hospitality sector can use these insights in strategic decision-making. 

Figure: Number of bookings from different market types (Author)
[bookmark: _Toc130128412]1.2 Use of MS Excel in analysing the data 
At the initial level, MS Excel is an excellent tool for analysing data and visualising data through tables, graphs, charts, figures, etc. This section of the report uses different functions of MS Excel, namely IF, VLOOKUP, PIVOT TABLE, etc. (Connolly, T.M. and Begg; C.E., 2015, p. 304). These tools are handy for analysing and getting insights from an extensive data set like this module’s hotel reservation data set. Firstly, a comprehensive analysis is made using PIVOT TABLEs in the reservation dataset. A relationship is made among room types, number of bookings, and the average price of rooms. 

The following table is the output of PIVOT TABLEs, where row-level data is seven different types of rooms available at the hotel. The column-level data is the number of bookings at each type of table and the average price of a room in each type of room. The final column shows the percentage of booked rooms in each type of room at different price levels. Notably, the lowest price of rooms shows the lowest number of bookings, class 3 rooms, where only seven bookings are recorded. 
	Types of room and booking percentage

	Room Type Reserved
	Number of bookings
	Average price
	Percentage of bookings

	Room Type 3
	7
	£73.68
	0.02%

	Room Type 2
	692
	£87.85
	1.91%

	Room Type 1
	28130
	£95.92
	77.55%

	Room Type 5
	265
	£123.73
	0.73%

	Room Type 4
	6057
	£125.29
	16.70%

	Room Type 7
	158
	£155.20
	0.44%

	Room Type 6
	966
	£182.21
	2.66%


Table: Booking percentage of different types of rooms (Author)

	
	
	

	Room Type Reserved
	Average of
 Average price
	Average of 
Number of bookings

	Room Type 6
	£182.21
	966

	Room Type 7
	£155.20
	158

	Room Type 4
	£125.29
	6057

	Room Type 5
	£123.73
	265

	Room Type 1
	£95.92
	28130

	Room Type 2
	£87.85
	692

	Room Type 3
	£73.68
	7

	Grand Total
	£120.55
	5182.142857





The following figure shows the PIVOT TABLE output for ease of interpretation. It seems that the type 1 room is the most booked room, which is 77.55% of the total booking where the price is £95.92, which means the medium to low range of cost is the most appropriate for the guests as they are seeking this type of rooms for staying in the hotel. 

Figure: Booking percentage of different types of rooms (Author)
Notably, booking for type 4 rooms is 6057, 16.70% of total booking at the average price of £125.29. This category is a medium to upper classroom that demands more from consumers. So, an important insight is revealed from the above analysis that lowers to medium and medium-to-upper-class rent rooms are the most booked rooms in the dataset. So, the management of hotels can use this type of information in strategic decision-making. 
Another proper MS Excel function is VLOOKUP which means vertical look-up of data and information from a wide range of data (Howson, C., 2017, p 296). This technique is instrumental in data analysis and large data sets where specific data needs to find out from a large data set. In this task, VLOOKUP is used to find the meal plan of booking ID INN00100. The first stage is inserting the formula of VLOOKUP, which starts with the lookup value, which means booking ID INN00100. 
[image: ]
Table: VLOOKUP formula for finding meal plan of booking ID INN00100 (Author)

After setting the searching value, the table array is selected, which is the whole data set in which is worth will be searched. In this case, the entire hotel reservation data set is selected. Then column index number is given, which means in which column the value is searching; in this case, the column number is six or the meal plan column of the data set. Finally, range lookup is provided to find the approximate or exact value. In this case, the exact match is selected to retrieve the meal booking ID INN00100 from the data set. The ultimate result is Meal Plan 1, as shown in the VLOOKUP cell of the dataset. So, this technique allows the users to find specific data for specific guests from such a large data set. 
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[bookmark: _Toc130128414]2.1 Number of male and female students 
From the given dataset of students’ score gender orientation of students is calculated where the total number of students is 2,133. In contrast, the number of female students is 1,056, which is 49.51%, and the number of male students is 1,077, which is 50.49% of the total number of students. 
	Count of Gender

	Gender
	Number of students
	Percentage 

	Female
	1,056
	49.51%

	Male
	1,077
	50.49%

	Grand Total
	2,133
	100%


Table: Number of male and female students (Author)






The following figure shows the number of male and female students mention in the dataset as given- 

Figure: Number of male and female students (Author)


[bookmark: _Toc130128415]2.2 Number of students qualified for reduced/free lunch and not. 
From the given dataset, the following table presents the number of students who qualify for reduced/free lunch and who do not qualify for reduced/free lunch. The number of students who do not qualify for reduced/free lunch is 1,215, which is 56.96% of total students. On the other hand, the number of students who qualify for reduced/free lunch is 918, 43.04% of the total. 
	The number of students who qualify or do not qualify for reduced/free lunch.

	Lunch
	Count of Lunch
	Percentage

	Does not qualify
	1,215
	56.96%

	Qualifies for reduced/free lunch
	918
	43.04%

	Grand Total
	2,133
	100.00%


Table: Number of students qualifies for reduced/free lunch or not (Author)


The following figure shows the number of students who allow for reduced/free lunch or not mention in the dataset as given:

Figure: Number of students qualifies for reduced/free lunch or not (Author)


[bookmark: _Toc130128416]2.3 Mean and median of students who qualify and do not qualify for reduced/free meals. 
The following table shows the average pre-test score of students based on qualification for the reduced/free lunch criterion and not qualify for the reduced/free lunch criterion. The average pre-test score for students who qualify for reduced/free lunch is 45.25, and for students who do not qualify for reduced/free lunch is 62.29. On the other hand, the median score for students who qualify for reduced/free lunch is 44, and for students who do not qualify for reduced/free lunch is 62.  
	Qualifiers
	Average
	Median

	Qualifies for reduced/free lunch
	45.25
	44

	Does not qualify
	62.29
	62


Table: Mean and median for students who qualified or not qualified for free lunch (Author)
The following figure shows the average and median pre-test scores of students who qualify and does not qualify for reduced/free lunch. 

Figure: Mean and median for students who qualified or not qualified for free lunch (Author)


[bookmark: _Toc130128417]2.4 Mean and median differences of students' pre-test and post-test scores
The following is a multidimensional table that shows some crucial insights from the given data set. Firstly, the mean and median scores of students calculate on a pre-test score basis, subdivided into two categories: who qualified for reduced/free lunch and who did not, as was calculated in the last part of the report. 
Secondly, the mean and the median are calculated based on post-test scores where students who qualify for reduced/free lunch mean is 57.48, and the median is 55. On the other hand, the post-test basis for students who do not qualify for reduced/free lunch is 74.38, and the median is 74. After that, differences between the mean and median are calculated on a pre-score and post-score basis, revealing exciting findings. 
	Qualifiers
	Pre-test
	Post-test
	Differences

	
	Average
	Median
	Average
	Median
	Mean difference
	Median difference

	Qualifies for reduced/free lunch
	45.25
	44
	57.48
	55
	12.23
	11

	Does not qualify
	62.29
	62
	74.38
	74
	12.08
	12


Table: Mean and median differences of student’s pre-test and post-test scores (Author)
Notably, the mean differences between classes of students who qualify for reduced/free lunches and those who do not qualify for reduced/free lunches increase by 12.23 and 12.08, respectively. Apart from that, the median differences for students who qualify for reduced/free lunch and who do not qualify are 11 and 12, respectively. 
[bookmark: _Toc130128418]2.5 Use of clustering 
Clustering is an important and commonly used statistical tool available in SPSS which is used in grouping cases and databases based on similarity and respondents’ reactions. Similarity and dissimilarity coefficients are the two measures used in clustering analysis (Han, J. et al., 2019). Clustering analysis is used in collaboration with other available studies, namely discriminant analysis, where researchers need to deeply understand the data set so that results can easily be interpreted. 
For instance, K-means clustering is a widely used clustering technique in data analysis. If customer data is available, then the clustering technique can be used to cluster customers based on their preferences, behaviour, buying habit, etc. This data helps target a specific cluster of customers so that proper strategies can be attained. The followings are some screenshots of cluster analysis- 
[image: ]
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Figure: SPSS procedures screenshot (Author)
[bookmark: _Toc130128419]2.6 Five most common data mining and text mining methods that can use in contemporary business. 
Data mining and text mining are essential data analysis tools used in big data (Shmueli, G. et al., 2018). The followings are the top five methods of data mining and text mining- 
I. Classification analysis: Classification is used for clustering and classifying data into different segments. This method uses an algorithm to decide on a new class of data (Ishikawa, A. and Nakagawa, J.,2013, p192). For instance, Outlook email is an application of classification analysis where legitimate and spam mail is separated. 
II. Learning of associated rules: This data mining method applies to identifying different hidden patterns within a large data set (Han J. et al., 2019, p. 310). For instance, forecasting customers' behaviour, store layout design, and catalogue design uses this method. 
III. Outlier detection technique: Outlier values could mislead the whole analysis as some exceptional deals require special attention (Vercellis, C., 2018, p 97). For instance, intrusion detection, fraud and unauthorised access detection, and system health monitoring are some techniques to detect the usual data. 
IV. Information extraction: Information extraction involves retrieving helpful information from a huge sunk of information in a usable format (Connolly, T.M. and Begg; C.E., 2015, p. 428). Text mining involves entities, attributes, unstructured data, etc. For instance, the conversation of customers in social media can be the source of text then extraction can be made. 
V. Retrieval of information: Specific set of keywords is used in the data retrieval process, which discovers different trends and data; for instance, Google and Yahoo use the information retrieval system to extract text from an extensive data set using a high-quality algorithm. 
[bookmark: _Toc130128420]2.7 Advantages and disadvantages of using SPSS and Excel
SPSS and MS Excel have widely used data analysis and presentation tools (Han, J. et al., 2019, p182). Nevertheless, they have advantages and disadvantages too. The followings are the advantages and disadvantages of SPSS- 
	Advantages of SPSS
	Disadvantages of SPSS

	It is a comprehensive statistical tool that can be used in complex problems. 
	It takes much time to perform some functions, namely staggered investigation and primary condition displaying. 

	It is easy to interpret the outcome of SPSS, so it is user-friendly (Azevedo, A. ed., 2014). 
	It is expensive to purchase for primary-level users like students. 

	IBM SPSS allows the users to display scatterplots, boxplots, and histograms to see the representation of data beforehand.  
	Graphical features are not easy as in MS Excel (Mikut, R. and Reischl; M., 2019). 








With SPSS, MS Excel has some advantages and disadvantages, and the following table shows those- 
	Advantages of SPSS
	Disadvantages of SPSS

	Data input and retrieval are easy and convenient through filtering, data analysis, formatting, etc. 
	Growing data size is not adaptable in MS Excel as it allows thousands of rows and file size restrictions (Azevedo, A. and Santos, M.F. eds., 2020). 

	Mathematical formulas are easy to understand and easy to use as well like if, like descriptive statistics, regression, statistical tools, etc. 
	There are no autofill features in MS Excel that are not appropriate for the large data set. 

	MS Excel provides all the functions, data, and visualisation tools in a place that is convenient and easier to use. 
	The formula can be wrong, and then the output of the analysis needs to be corrected. 



[bookmark: _Toc130128421]Conclusion 
After a comprehensive analysis of data handling and business intelligence tools and techniques, some important insights have been revealed. The use of MS Excel is limited to a particular number of rows, so more advanced data mining and text mining techniques are necessary for analysing big data. 
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