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[bookmark: _Toc153963009]Hotel Reservation Data Analyse
Microsoft Excel is commonly used software program, and it sort all data into rows and columns. Additionally, MS Excel allows formula-based data entry and setting. 
According to Jiawei H, Jian P, and Micheline K (2006) data mining relate to obtain knowledge from huge volume of data. The process of knowledge discovery include the following steps: data cleaning, data integration, data selection, data transformation, data mining, pattern evaluation and knowledge presentation.
When we have so huge amount of data it is really important to use program as Excell with so many functions. In the tables below it is used information for 36276 people. It is impossible this to be sort out by a human, or it will take plenty of time.
For this task I used VLOOKUP, XLOOKUP, LOOKUP, IF function and PIVOT TABLE and Charts.
[bookmark: _Toc153963010]VLOOKUP, XLOOKUP, LOOKUP, IF function
I used VLOOKUP function with the following formula “=VLOOKUP("INN00100",A2:S36276,6,FALSE)” to find what kind of meal he had. The formula show me that he chose Meal Plan1.
Next function in my work was XLOOKUP. 
With formula =XLOOKUP("INN36271",A2:A36276,Q2:Q36276) that the client INN36271 in the list pay £167.80 for room.
With LOOKUP and formula =LOOKUP("INN10000",A2:A36276,S2:S236276) I find out that Customer INN10000 did not cancel his reservation.
With function IF I could evaluate if the price for every room is decline or increase, based on the average price for room in the period 2017-2021.
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Figure1: Hotel reservation dataset table with VLOOKUP, XLOOKUP, LOOKUP and IF function
[bookmark: _Toc153963012]PIVOT TABLE and Charts
Using the whole information from hotel reservations dataset I made PIVOT TABLEs and average function and found that:
· In year 2017 booked rooms are 6100 for the average price of £549304.11 and average price per room £90.05. 
· In year 2018 booked rooms are 28038 for the average price of £2984721.57 and average price per room £106.45. 
· In year 2019 booked rooms are 177 for the average price of £18015.29 and average price per room £101.78. 
· In year 2020 are booked 198 rooms for the average price of £20857.30 and average price per room £105.34. 
· In year 2021 are booked 192 rooms for the average price of £19436.80 and average price per room £101.23. 
· For the whole period there are 34705 booked rooms for the amount of £3592335.07 and average price per room for the period £103.51.
Furthermore, I excluded the reservations with Complementary status because they are free or on very low price. In hotel industry this service is given as a present to the customer for their loyalty or as a compensation for any problematic situation with them.
My research found a difference with £1,07 in the average price per room, which is big value in the profit, but I decided that it will not affect my investigation so much and I give more attention to the whole picture of reservations.
	Row Labels
	Sum of Average price
	Count of Booking status
	Average room price per year

	2017
	549304.11
	6100
	90.0498540983609

	Complementary
	274.6
	128
	

	Corporate
	36732.14
	476
	

	Offline
	244482.52
	2766
	

	Online
	267814.85
	2730
	

	2018
	2984721.57
	28038
	106.452727369995

	Aviation
	12194
	121
	

	Complementary
	853
	228
	

	Corporate
	121439.64
	1435
	

	Offline
	675642.51
	7262
	

	Online
	2174592.42
	18992
	

	2019
	18015.29
	177
	101.781299435028

	Complementary
	0
	4
	

	Corporate
	632
	9
	

	Offline
	4065.49
	45
	

	Online
	13317.8
	119
	

	2020
	20857.3
	198
	105.339898989899

	Complementary
	29
	3
	

	Corporate
	387
	5
	

	Offline
	3222.91
	34
	

	Online
	17218.39
	156
	

	2021
	19436.8
	192
	101.233333333333

	Complementary
	0
	4
	

	Corporate
	1066
	12
	

	Offline
	5241.94
	58
	

	Online
	13128.86
	118
	

	Grand Total
	3592335.07
	34705
	103.510591269266


Figure2: Pivot table
   
Figure 3: Pivot Chart

Additionally, for hotel business it is important the status of reservation, how many reservations are cancelled and how many are not. The year with the most cancellations is 2018, which is the busiest year.  In the chart we can see that the cancelled rooms in all of the years are more than 30%.

 
Figure 4: Pivot chart
Additionally, for hotel business it is important the status of reservation, how many reservations are cancelled and how many are not. The year with the most cancellations is 2018, which is the busiest year.  In the table we can see that the cancelled rooms in all of the years are more than 30%.
	Row Labels
	Count of Market type

	2017
	6100

	Cancelled
	886

	Not Cancelled
	5214

	2018
	28038

	Cancelled
	10305

	Not Cancelled
	17733

	2019
	177

	  Cancelled
	61

	 Not Cancelled
	116

	2020
	198

	Cancelled
	66

	Not Cancelled
	132

	2021
	192

	Cancelled
	53

	Not Cancelled
	139

	Grand Total
	34705


Figure 5: Pivot table


	Row Labels
	Sum of Average price
	Count of Market type
	Average price per room, 
Not-Cancelled

	2017
	466159.06
	5214
	89.4052665899501

	Not Cancelled
	466159.06
	5214
	

	2018
	1829216.13
	17733
	103.153224496701

	Not Cancelled
	1829216.13
	17733
	

	2019
	11374.19
	116
	98.0533620689655

	Not Cancelled
	11374.19
	116
	

	2020
	13334.55
	132
	101.019318181818

	Not Cancelled
	13334.55
	132
	

	2021
	14023.05
	139
	100.885251798561

	Not Cancelled
	14023.05
	139
	

	Grand Total
	2334106.98
	23334
	100.030298277191


Figure 6: Pivot table


Why cancellation politic is matter?
The cancellation impacts the strategic reservation manners of booking in advance or seeking a deal from tourists. Cancellation closing date influences travellers, but the charge for cancelation do not impact them. Expectation to get better offer and the prospect of the hotel trade out are essential elements of the ABDM. (Chen, C.-C., Schwartz, Z., & Vargas, P., 2011)




The table below evaluate the average prices per room for all booked and for only non – cancelled reservations for the period 2017-2021.
	Year of reservation
	Average price per room for all booked
	Status price
	Average price per room, only Not Cancelled
	Status price

	2017
	90.05
	Decline
	89.4
	Decline

	2018
	106.45
	Increase
	103.15
	Increased

	2019
	101.78
	Decline
	98.05
	Decline

	2020
	105.34
	Increase
	101.01
	Increased 

	2021
	101.51
	Decline
	100.88
	Increased

	2017-2021
	103.51
	
	100.03
	


Figure7: Table
In 2018 is the busiest year with a vast number of reservations. It is really interesting what caused this substantial change in next year and a year after. Is there any connection between Covid 19 pandemic and the crash in whole hospitality industry in UK and entire world. The software programs are really helpful for us, but it is also necessarily we to be able to see every aspect of situation and to find the best decisions.

The function, used above are small piece of that, for what Excell can be use. 
The pivot tables précised the quantity of cancelled and non-cancelled reservations by status and sort the customers by market type in 5 groups: complementary, aviation, corporate, offline, or online reservations. When I wanted to show the sums from the reservations for cancelled and non-cancelled rooms I put market type in values, and I wanted to sort the values by market type I put reservation status in values to see how many rooms are booked.
MS Excell is a huge program, and it has unique features:
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Figure 8: MS Excell table
· File, where it could be choosing different type of document.
· Home for font style, size and colour, formatting options, options for insert or deleting cells or editing.
· Insert for adding pictures, graphs, tables, charts, headers, footers, sparklines.
· Page Layout for choosing how to look the page of the document.
· Formulas for creating tables, where even with huge amount of data the answer back comes immediately.
· Data, that contains instruments for filtering and data adding.
· Review, with Spelling, Workbook statistic, Check Accessibility, Smart Lookup, Translate. 
· View, with Page Break Preview, Page Layout, Custom View, Navigation and many more
· Automate, with Record, hide, remove and other functions 
· Help, for support.
(JavatPoint,2022)





[bookmark: _Toc153963013]School score Analyse
[bookmark: _Toc153963014]Students sorted by a gender: male and female.
To do this task I used pivot table to sort the students by gender in row area, and Student ID in Value area to count them. Additionally, from the pivot table I made a Pie from Chart List. 

	
	

	Count of Student ID
	 

	Gender
	Total

	Female
	1056

	Male
	1077

	Grand Total
	2133


  Figure 9: Pivot table

Figure 10: Pivot Chart
[bookmark: _Toc153963015]Qualified and not qualified students for reduced/free lunch
Similarly, here I Included lunch in raw area and Student ID as a counter in Value area and I show this in the pivot table and the chart below. Not qualified students are more than qualified students.


	
	

	Count of Student ID
	 

	Lunch
	Total

	Does not qualify
	1215

	Qualifies for reduced/free lunch
	918

	Grand Total
	2133


Figure 11: Pivot table



Figure12: Pivot chart

[bookmark: _Toc153963016]Mean and median of qualified and not-qualified students for reduced/free lunch
I made a table and next a pivot table with lunch and gender in raw area and Mean in Value area. There is not significant difference between male and female in qualifying for free meal. 
I found Mean with AVERAGE formula for everyone group (females in not- qualified, males in not-qualified, females in qualified and males in qualified. Grand total of mean is 89.49, as 43.99 are qualified and 45.5 are not.

	Row Labels
	Sum of Mean

	Does not qualify
	43.99

	Female
	21.87

	Male
	22.12

	Qualified for reduced lunch
	45.5

	Female
	23

	Male
	22.5

	Grand Total
	89.49


Figure13: Pivot table - Mean


Figure14: Pivot chart - Mean
The results in Median are remarkably similar to these in Mean. Here I used MEDIAN formula.
My results are shown in the pivot table
	Row Labels
	Sum of Median

	Does not qualify
	43.5

	Female
	21.5

	Male
	22

	Qualified for reduced lunch
	45.5

	Female
	23

	Male
	22.5

	Grand Total
	89


Figure15: Pivot table – Median
Likewise, as for Mean, I used the same sorting, but the formula was Median. Grand total is 89, as qualified are 45.5 and not qualified 43.5.




Figure16: Pivot Chart - Median
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Figure 17: Screenshot of Mean and Median





1. K-Means Clustering 
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Figure18: Screenshot of K-Means Clustering 
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Figure19: Screenshot of K-Means Clustering
[image: ]
Figure20: Screenshot of K-Means Clustering

	Initial Cluster Centres

	
	Cluster

	
	1
	2

	Pretest
	23
	93

	Post-test
	35
	100

	Gender
	1
	2


Figure21: SPSS table

	Iteration History

	Iteration
	Change in Cluster Centres

	
	1
	2

	1
	30.195
	33.610

	2
	.885
	.791

	3
	.611
	.532

	4
	.212
	.181

	5
	.227
	.200

	6
	.150
	.128

	7
	.000
	.000

	a. Convergence achieved due to no or small change in cluster centres. The maximum absolute coordinate change for any centre is .000. The current iteration is 7. The minimum distance between initial centres is 95.530.


Figure22: SPSS table


	Final Cluster Centres

	
	Cluster

	
	1
	2

	Pretest
	43
	65

	Post-test
	55
	78

	Gender
	1
	2


Figure23: SPSS table



	Number of Cases in each Cluster

	Cluster
	1
	993.000

	
	2
	1140.000

	Valid
	2133.000

	Missing
	.000


Figure23: SPSS table



[bookmark: _Toc153963017]Five most common data mining and text mining methods that can be used in the contemporary business.
According to Tyagi, N. (2021) The advance of technology nowadays and so much produced data it is important this value information to structure and obtain. Mining technics are essential for the data specialists. Data mining is the process of separating unstructured, and pointedly valuable information. Likewise, it states as text analyse, text learning finding and text data mining.as messages, online chat, pdf, product reviews and more others.
Text mining methods adopt technics and tools for data implementation.
 
 
· Text Summarize
The main goal in summarising is to reduce the volume of the document, to made it simpler, and at the same time its important points to be kept. 
The software for text summarizing is much quicker, than a human. Its classification is in two sections: abstractive summarizing and extractive summarizing and this process in three stages: preprocessing, processing, and development step.

· Natural Language Processing  
It analyses formless data and makes it possible the computers to read analysing sentence grammar and structure. NLP contains summarizing, text categorization, Part of speech labelling and sentiment analysing.

· Information retrieval
IR extract information and related patterns from set of phrases or words. It also tracks the human behaviour and accordingly find connected information.
 Some examples are Google Search Engine, Amazon Alexa and Amazon Prime Video, Bing Search Engine and many more.

· Clustering
It classified the text in groups using clustering algorithms, that keep tracking every document and also determine it to fit it better in each cluster.
Distinct clustering technics density centroid, k-means clustering, hierarchical and distribution.
· Visualization
The methods for visualization clarify and improve the analysis of related data. To outline individual documents or cluster the visualization uses text flags, and also colours to determine the density of the document. 
Visualization technique process in three steps: data preparation, data analysing and extracting and visualization mapping.
These data mining technics are effective to crack interesting information from different resources and to continue to improving data mining process. Applicable mining technics and tools can make the text mining processes more effective and simpler. 
 
 


[bookmark: _Toc153963018]Advantages and disadvantage of using SPSS and Excel using relevant practical examples and present your discussions in a table.
SPSS software allows several statistical data to be performed. It includes crosstabulation, regularities and bivariate statistics.
	Advantages of SPSS Software
	Disadvantages of SPSS Software

	Comprehensive and easy for using
	Expensive to buying 

	Great data managing system
	Difficult for learning from beginners 

	Well-suited with other programs, as SAS, Excel, Python and others.
	Limitations in terms

	Predictive text analysing and displaying 
	Not enough customised 

	Visualization Designer allows using visual interpretation 
	For some specialization it is necessary external package or script

	Improve buyer satisfaction 
	Not enough flexibility 

	Protect against risks efficiently 
	

	Increases ROI
	

	Prevent from future problems
	





	Advantages of MS Excel 
	Disadvantages of MS Excel

	Easy to impute data 
	Data and growing

	Easy for data retrieval
	Not easy for studying

	Simply and fast formulas 
	Formulas are difficult

	Reliable
	Autofill features are slow 

	All data have one location
	Errors in calculations 


Working with Excel, it is necessary to learn many techniques and functions to successfully analyse and manipulate data. Some additional functions are COUNIF, COUNTIFS, INDEX and MATCH, SUMIF and SUMIFS, AVERAGEIF and AVERAGEIFS, IFERROR, TEXT, Data tables, DATE and TIME, Array formula, Charting, MAX and MIN Function, Data Sorting, Data Validation, Named ranges, Chart and Graphs, Sum Function, Statistical function, Conditional Formatting and more. 
MS Excell is much popular from wide range of people, possibly because not so many individuals need to transform so huge data or maybe because it is free with every computer software program. It is easy to input data, it has simply and fast formulas, it is dependable, and all of the data is on one location. For me to use MS Excel is more easy-going and I enjoy using it. At the same time I appreciate SPSS with its more powerful function and ability for warehousing and manage massive data. If the accounting is my profession, I will prefer SPSS with sure.
Excel is efficient, but it is important what kind of work you want to make with it. If you need elementary level in functions Excel is enough decent in it. But if you are bookkeeper, you will definitely need alternative.
SPSS Software is more précised and quicker program, but it is more expensive. It is not affordable for students and many of the people, especially if you are not accountant or if you do not really need to sort and count big amount of data.
The main difference between SPSS and MS Excell are that SPSS is a tool for data managing and statistical analyse. MS Excel is more worksheet driver for manipulating data and big calculations. Excel is limited by number of stored columns and row, while SPSS can operate with huge and complex dataset. Also, it offers developed statistical procedures and tests, while Exell offers basic statistics. Group processes can run effectively on SPSS and the memory is managed very well, but MS excel demands manual operating and could crash with too big data and to be slow.
Data mining in BI functions forecastle business outcomes in different fields. The research is focused on developing the underlying algorithms to improve the accuracy of predictions.
With so much running information from everywhere in our Life we need programs as Excel and much more, similar to it to translate this data for our brain. 
Data handing and Business intelligence are worthy for the business, but its are crucial for us as humans to sort our daily data. Examples for it are specific kind software programs, which can measure our activity or to remind us for appointments; to help us to managing our time and even sleeping. It is a fact that the humans straggle with so much info around them. If they cannot manage it and to select only the essential parts of it, they can get ill, especially to have problems with their nervous system. And how Business Inteligence is important for the business, I believe that soon we will have Human Intelligence, which will be oriented to the individuals.
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Avarage price per room, Not-Cancelled




Total	
2017	2018	2019	2020	2021	2017-2021	89.4	103.15	98.05	101.01	100.88	100.03	









Total	Female	Male	1056	1077	

Qualified for reduced/free lunch
vc
Not qualified 




Total	
Does not qualify	Qualifies for reduced/free lunch	1215	918	


MEAN




Total	Female	Male	Female	Male	Does not qualify	Qualified for reduced lunch	21.87	22.12	23	22.5	



MEDIAN




Total	Female	Male	Female	Male	Does not qualify	Qualified for reduced lunch	21.5	22	23	22.5	



Avarage price per room




Total	2017	2018	2019	2020	2021	90.05	106.45	101.78	105.34	101.51	
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