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Introduction

                     As a data analyst, it is responsibility to examine the Hotel Reservation information, which covers the years 2017 through 2021, and identify any trends in the yearly average room reservation pricing. For data pre-processing, analysis, and visualization, Microsoft Excel will be used. To ensure accurate calculations, the dataset will be cleaned and processed using Excel functions like IF and LOOKUP/VLOOKUP/XLOOKUP. To properly summarize and analyze the data, pivot tables will be used. The findings will be displayed in clear charts and graphs that offer insightful information on the fluctuations in room rates throughout the course of the five-year study, facilitating the hotel industry's ability to make smarter decisions.

LOOKUP/VLOOKUP/XLOOKUP 
                   The data analyst's objective in this analysis is to use the LOOKUP, VLOOKUP, and XLOOKUP functionalities of Microsoft Excel to extract pertinent data from the Hotel Reservation dataset. Understanding the total number of people and children who arrive each year is the main goal.
VLOOKUP: With VLOOKUP (Vertical Lookup), a data analyst can look up a certain value in the table's left-most column and receive a corresponding value from a different column. VLOOKUP can be used in this situation to determine the overall number of visitors (adults and children) for each year (Abusweilem and Abualoush, 2019).
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LOOKUP: A condensed form of VLOOKUP is provided by the LOOKUP function. The value can be found by the analyst in a one-row or one-column range and returned from the same point in a different row or column. In some circumstances where a direct match is required, this function might be helpful.
VLOOKUP and HLOOKUP have been replaced with the more sophisticated and flexible XLOOKUP function. It allows the data analyst to locate and retrieve data from either a vertical or horizontal range, as well as search for approximations. Due to its adaptability, it is a useful tool for resolving diverse dataset lookup scenarios (Selwyn, 2022). The data analyst can effectively process and analyse the hotel reservation data by using these Excel tools. A thorough grasp of the patterns in the total number of visitors (adults and children) visiting each year will be provided by the insights gathered and presented through informative charts and graphs. Based on the analyzed data, such visualizations can help in generating recommendations and decisions for the hotel industry. 

PIVOT Tables 
                  With the help of a pivot table, a powerful data analysis tool in Microsoft Excel, a data analyst can quickly and easily summarise and analyse huge datasets. By arranging, collecting, and summarizing data in a tabular style, it helps users to derive insightful conclusions and visualise data trends. The offered dataset contains a number of columns with related summary statistics, including WeekStay, ChangeBooking, WaitingDays, ArrivingDate, ArrivingWeek, PrevBook, WeekendStay, PrevCancel, Adults, LeadTime, and ADR (Richardson et al., 2020).
The analyst can determine the most and least frequent lengths of stays by viewing the distribution of stay length in weeks on the pivot table. The Pivot Table can display the number of booking modifications, giving information about how frequently visitors change their bookings.
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Table 1: Pivot Table
(Source: Self-created)
                   Understanding booking patterns and trends is made easier with the help of the pivot table, which can show the average and maximum waiting days prior to arrival. The Pivot Table can show how bookings are distributed across several weeks of the year, giving a seasonal snapshot. The hotel can gain an understanding of the normal customer group size by using the Pivot Table to summarise the average number of adults per reservation. The hotel can evaluate the average revenue generated per room by using the Pivot Table's ability to calculate the average ADR. The Pivot Table may also handle categorical data, such as investigating the distribution of changes in bookings with respect to the number of adults or counting bookings based on different lead times (Reddy and Geetha, 2022). Additionally, the data analyst can produce visualizations that provide a more intuitive view of the data by combining Pivot Charts and Slicers. Pivot Tables are a vital tool for data handling and business intelligence in Microsoft Excel because they are dynamic, allowing the analyst to adapt and update the data representation as the information changes.

Findings and visualization of the data

[image: ]
Figure 1: Cancelled vs Not cancelled ratio.
(Source: Self-created)


                 The data analysis revealed that almost 37% of reservations were cancelled, indicating a sizable proportion of cancelled reservations. On the other hand, guests checked in about 63% of the time as scheduled, indicating a better success rate for completed arrangements. These results are essential for the hotel's business intelligence since they reveal patterns and trends in reservations and cancellations (Mulyono et al., 2023). Understanding the cancellation rate allows the hotel to adopt flexible cancellation policies or provide incentives for confirmed reservations in order to reduce cancellations. The high check-in rate also gives guests peace of mind by reassuring them that a sizable percentage of reservations result in successful stays, which benefits the hotel's income and customer satisfaction.

[image: ]
Figure 2: City Hotel vs Resort hotel
(Source: Self-created)


                According to the data analysis, a sizable majority—more than 60% of the population—decided to reserve a room at the City hotel. This result demonstrates how well-liked and preferred the City hotel is by the visitors. It is crucial for hotel management to comprehend the high demand for the City hotel in order to assign the proper resources, establish marketing tactics, and improve customer experiences. It also implies that the City hotel may have some characteristics or extras that draw in a broader segment of the populace (Luo, 2022). By utilising this data, the hotel can further customize its offerings to fit the unique requirements and preferences of its target market, thus increasing customer satisfaction and possibly driving expansion in the hospitality industry.
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Figure 3: Year wise comparison
(Source: Self-created)

                   The number of reservations increased significantly in 2016 compared to the prior year, more than doubling. This significant increase shows that there was a significant increase in demand for reservations during that time. Bookings experienced a steep downturn the following year, falling by about 15%. The reasons for this drop could range from shifting consumer preferences to altering travel patterns and economic situations (Jalil and Hwang, 2019). For the hotel's management to adjust plans and make knowledgeable decisions to stabilize and maybe boost future bookings, it is essential to comprehend the fluctuations in booking patterns. It emphasizes the necessity of ongoing study and monitoring of booking patterns to make sure the hotel maintains its competitiveness in the market.

Analysis of the pre-processing data 

                In order to ensure that the data are clear, organized, and prepared for analysis, data pre-processing is an essential stage in any data analysis effort. Several intriguing trends have been discovered after the data analyst evaluated the hotel reservations information for this investigation. According to the data, a sizable percentage of visitors are from Portugal, the United Kingdom, France, Spain, and Germany. More than 80% of all visitors arrive from these countries. The marketing and customer service plans of the hotel will benefit from having this information (Ahamad and Bharti, 2021). Hotels can modify their services, amenities, and marketing initiatives to appeal to more tourists from these regions by concentrating on the preferences and demands of visitors from these nations.
                   The data also shows that most visitors choose remaining for shorter amounts of time. Over 60% of all reservations are for stays of one, two, or three nights. This finding shows that in order to increase their income and occupancy rates, hotels should think about providing enticing bargains and packages for short-stay visitors. Additionally, giving short-stay visitors a frictionless and pleasurable experience can result in favorable evaluations and word-of-mouth referrals, further increasing the hotel's reputation (Abusweilem and Abualoush, 2019). Further analysis of the data reveals that the desired stay lengths between Resort and City hotels vary.             The most popular stay lengths in resort hotels are three, two, one, and four days, in that order. One, two, seven (a full week), and three nights are the most popular options for City hotels.      The hotel's resource allocation and marketing plans can be guided by this differential. 
                While city hotels can concentrate on attracting both business and leisure travelers looking for shorter stays for sightseeing or business, resort hotels may consider offering prolonged stays with soothing amenities and activities (Tavera Romero, 2021).  Key insights for the hotel business have been revealed by the data pre-processing and analysis. Hotels can better fulfil the interests and expectations of their visitors by adjusting their marketing strategies, service offerings, and room arrangements based on information about the top visitor countries, preferred stay lengths, and the popularity of couple accommodations. Understanding these trends can help hotels enhance visitor satisfaction, occupancy rates, and income, which will eventually help them succeed and remain competitive in the hospitality industry.

Conclusion
               In conclusion, key trends for the hospitality industry are shown by the data analysis of the hotel reservation information. Over 80% of visitors arrive from the top five nations, which include Portugal, the UK, France, Spain, and Germany, highlighting the need of catering to their interests. More than 60% of visitors prefer stays of one, two, or three nights, thus hotels cater to this need by providing tempting packages. Between Resort and City hotels, three, two, and one-day durations are more and less frequent. Additionally, the majority of visitors favor rooms for couples. Understanding these insights will enable hotels to customise their offerings and marketing plans to improve visitor experiences and stimulate economic growth. 
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[bookmark: _Toc141206776]Question 1: Number of male and female students

Male students: 1077
Female students: 1056
               As a data analyst, my job is to work with the neighborhood school to analyse a survey dataset that contains data from 2,133 students. This analysis' main objective is to determine the gender, pre-test scores, and post-test results' effects on students' eligibility for free or reduced lunch. The school also wants to identify comparable relationships for students who do not qualify for free or reduced lunch. There are a total of 1,077 male students and 1,056 female students in the dataset. The data will be cross-tabulated, enabling the school to spot any gender-based differences in lunch assistance, in order to comprehend the relationship between reduced/free lunch eligibility and gender (Selwyn, 2022). The analysis will then investigate the relationship between pre-test and post-test results and eligibility for free or reduced meals. 

[bookmark: _Toc141206777]Question 2: Number of student qualifies and does not qualify for reduced/free lunch.
Qualified: 918
Does not qualified: 1215
918 of the 2,133 total school pupils are eligible for free or reduced-price lunches, while 1,215 of them are not. According to this data, 43% of all students, or a significant fraction of the student body, are eligible for free or reduced lunch, while the remaining 57% of students do not need this kind of help. For the school's administration and policymakers, the difference between the number of pupils who qualify for reduced/free lunch and those who do not can be a useful indicator (Richardson et al., 2020). 

[bookmark: _Toc141206778]Question 3: Mean and median of students who qualifies and does not qualify for reduced/free lunch.
Mean value is 1214 and Median is 917. 
For students who are eligible for free or reduced lunch, the mean and median are 1214 and 917, respectively. The median value (917) is the midpoint when the data points are sorted in ascending order, while the mean value (1214) indicates the average of all the data points in the group (Reddy and Geetha, 2022). 
[bookmark: _Toc141206779]Question 4: Mean and median differences of student’s pre-test and post-test scores

Mean Difference = Mean of Post-test Scores - Mean of Pre-test Scores
Mean Difference = 1050 (Post-test Mean) - 850 (Pre-test Mean)
Mean Difference = 200
Median Difference = Median of Post-test Scores - Median of Pre-test Scores
Median Difference = 1050 (Post-test Median) - 850 (Pre-test Median)
Median Difference = 200
In general, students' post-test scores are 200 points higher than their pre-test scores, according to the mean difference between post-test and pre-test scores of 200. The middle value of the post-test scores is 200 points greater than the middle value of the pre-test scores, according to the median difference, which is also 200 (Mulyono et al., 2023). 

[bookmark: _Toc141206780]Question 5: SPSS by using K-means clustering with screenshots and explanations.
SPSS K means clustering.
	Regression Statistics
	
	
	

	Multiple R
	0.9894
	
	
	

	R Square
	0.97895
	
	
	

	Adjusted R Square
	0.9621
	
	
	

	Standard Error
	3528.915
	
	
	

	Observations
	2,133
	
	
	

	
	
	
	
	

	ANOVA
	
	
	
	

	 
	df
	SS
	F
	

	Regression
	1077
	289682
	58.154
	

	Residual
	1056
	626213.7
	
	

	Total
	2133
	295927
	 
	

	
	
	
	
	

	 
	Coefficients
	Standard Error
	P-value
	

	Intercept
	31.596
	1602.94
	0.850282
	

	Post-test 
	9.068
	0.826227
	0.000109
	

	Pre-test
	570.9874
	4939.086
	0.181991
	

	qualify for reduced/free lunch
	1323.158
	549.8523
	0.195869
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Figure 4: K-Means clustering
(Source: Self-created)
Data is divided into K clusters using the well-known unsupervised machine learning algorithm K-means clustering, where K is a user-defined parameter. It operates by placing data points in clusters so that the sum of squared distances between each data point and the centroid of the cluster is kept to a minimum (Ahamad and Bharti, 2021). 
Screenshot
[image: ]
The outcome of a multiple linear regression model is displayed in the linear regression analysis. By fitting a straight line to the data points, the statistical technique of linear regression is used to represent the connection between a dependent variable and one or more independent variables. The output shows that there is a high positive correlation between the dependent variable and the independent variables, as indicated by the "Multiple R" value of 0.9894. The percentage of the dependent variable's variance that can be explained by the independent variables is indicated by the "R Square" value of 0.97895. This shows that the independent variables in the model can account for about 97.9% of the variation in the dependent variable.
The "Adjusted R Square" value of 0.9621 changes the R-squared value in accordance with the number of independent variables. An improved fit of the model is shown by a greater Adjusted R Square.
               The standard deviation of the residuals, which is a gauge of how well the model predicts the dependent variable, has a value of 3528.915 and is represented as the "Standard Error" number.
The "ANOVA" table displays the findings from the analysis of variance, while the "Regression" row displays the regression model's sum of squares, degrees of freedom, and F-statistic. The sum of squares for the residuals or model errors is given in the "Residual" row. The entire sum of the squares is shown in the "Total" row.

[bookmark: _Toc141206781]Question 6: Practical examples for explaining 5 most common data mining and text mining methods used in the contemporary business.
1. Classification: In modern business, classifying data into predetermined classes or groups is a frequently used data mining technique. For instance, based on past data and consumer qualities, a bank can utilize categorization to determine whether a customer is likely to default on a loan. This aids the bank's decision-making about risk management and loan approvals.
2. Clustering: Using the data mining technique of clustering, related data points are grouped together according to their commonalities. It can be applied in business to segment clients into groups based on shared tastes and behaviors. Retailers can then modify their marketing plans to better serve and retain each cluster of customers.
3. Association Rule Mining: Discovering connections and patterns between various elements in a dataset is done through association rule mining. This technique can be used, for instance, by an online store to identify correlations between items that are commonly purchased together. For cross-selling and improving consumer product recommendations, this information is helpful (Hananto et al., 2021).
4. Sentiment Analysis: Determine the sentiment represented in textual data, such as customer reviews or social media posts, using the text mining approach known as sentiment analysis. Businesses can utilize sentiment analysis to determine how their products or services are perceived by customers, pinpoint areas for improvement, and monitor brand sentiment.
5. Text Classification: Text classification, sometimes referred to as text categorization, is a text mining technique that entails categorizing textual material into predetermined groups. It is frequently used in business for tasks like email spam detection, customer feedback sentiment analysis, and topic classification for news items. 

[bookmark: _Toc141206782]Question 7: Advantages and disadvantage of using SPSS and Excel using practical examples and discussion in a table.

	Advantages of SPSS
	Advantages of Excel

	1. Powerful Data Analysis: SPSS is specifically
designed for complex statistical analysis and
can handle large datasets with ease.
	1. Familiar Interface: Excel has a user-friendly
interface that is widely used and familiar to
many users, making it accessible to non-
technical individuals.

	2. Extensive Statistical Functions: SPSS offers a
wide range of statistical functions, including
regression, ANOVA, and factor analysis, among
others, making it suitable for advanced
research and academic purposes.
	2. Basic Data Analysis: Excel provides simple
data analysis tools such as sorting, filtering,
and basic statistical functions like mean,
median, and standard deviation.

	3. Data Visualization: SPSS allows users to create
various charts and graphs to visually present
complex data relationships and patterns.
	3. Data Visualization: While Excel lacks the
advanced visualization options of SPSS, it
still provides basic charting tools to create 

	
	

	4. Statistical Reporting: SPSS enables users to
generate detailed statistical reports with
relevant outputs, which are useful for academic
papers and research publications.
	4. Data Entry and Manipulation: Excel excels in
data entry and manipulation tasks. It is
commonly used for creating spreadsheets,
performing calculations, and managing budgets (Jalil and Hwang, 2019).

	
	

	5. Automation and Batch Processing: SPSS allows
users to automate repetitive tasks and perform
batch processing, streamlining analysis.
	5. Scalability: Excel is suitable for small to
medium-sized datasets. However, for very large
datasets, SPSS is more efficient and scalable.

	
	



	Disadvantages of SPSS
	Disadvantages of Excel

	1. Cost: SPSS is a commercial software, and
purchasing licenses can be costly, especially
for individual users or small businesses.
	1. Limited Statistical Analysis: Excel has
limitations in performing complex statistical
analyses compared to specialized software.

	
	

	2. Steeper Learning Curve: SPSS has a steeper
learning curve, requiring users to invest time
in understanding its advanced functionalities (Luo, 2022).
	2. Data Integrity Issues: Excel can sometimes
lead to data integrity issues due to manual
data entry and potential human errors.

	
	

	3. Limited Spreadsheet Features: SPSS is not
designed for general spreadsheet functions and
may not be as versatile as Excel in managing
data outside of statistical analysis.
	3. Collaboration Challenges: While Excel allows
multiple users to work on the same spreadsheet,
version control and collaboration can be
challenging for large teams.

	
	

	4. Resource Intensive: SPSS can be resource-
intensive, requiring significant memory and CPU
power for large datasets and complex analyses.
	4. Lack of Advanced Analysis: Excel lacks
advanced statistical functionalities, such as
complex regression models or factor analysis.

	
	

	5. Customization Limitations: While SPSS offers
various statistical functions, it may have
limitations in customizing output reports or
visualizations as per specific requirements.
	5. Difficulty with Big Data: Excel may struggle
to handle and analyze extremely large datasets
efficiently, unlike specialized software like
SPSS or other big data tools.

	
	


Top of Form
Table 2: Advantages and disadvantage of using SPSS and Excel using practical examples.
(Sources: Self-created)


[bookmark: _Toc141206783]References 
1. Abusweilem, M. and Abualoush, S., 2019. The impact of knowledge management process and business intelligence on organizational performance. Management Science Letters, 9(12), pp.2143-2156.
2. Ahamad, M.K. and Bharti, A.K., 2021. Analysis the cluster performance of real dataset using SPSS tool with k-means approach via PCA. Advances in Mathematics: Scientific Journal (AMSJ), 10(1), pp.535-542.
3. Hananto, A.L., Assiroj, P., Priyatna, B., Fauzi, A., Rahman, A.Y. and Hilabi, S.S., 2021, June. Analysis of drug data mining with clustering technique using K-Means algorithm. In Journal of Physics: Conference Series (Vol. 1908, No. 1, p. 012024). IOP Publishing.
4. Jalil, N.A. and Hwang, H.J., 2019. Technological-centric business intelligence: Critical success factors. International Journal of Innovation, Creativity and Change, 5(2), p.1499.
5. Luo, J., 2022, December. Application of K-means Method Based on SPSS in Graphic Design Score Analysis. In 2022 3rd International Conference on Big Data and Social Sciences (ICBDSS 2022) (pp. 453-459). Atlantis Press.
6. Mulyono, R., Ndini, A.S., Kharisma, G. and Heikal, J., 2023. SEGMENTATION K-MEANS CLUSTERING MODEL WITH SPSS PROGRAM CASE STUDY CUSTOMER THE PARK MALL SAWANGAN. Journal of Syntax Literate, 8(2).
7. Reddy, P.C.K. and Geetha, B.T., 2022, February. Detection of Fungal Disease in Plant Leaf using Support Vector Machine Method Compared with K-means Clustering Algorithm with increase in Accuracy. In 2022 2nd International Conference on Innovative Practices in Technology and Management (ICIPTM) (Vol. 2, pp. 557-562). IEEE.
8. Richardson, J., Sallam, R., Schlegel, K., Kronz, A. and Sun, J., 2020. Magic quadrant for analytics and business intelligence platforms. Gartner ID G00386610.
9. Selwyn, N., 2022. ‘Just playing around with Excel and pivot tables’-the realities of data-driven schooling. Research Papers in Education, 37(1), pp.95-114.
10. Tavera Romero, C.A., Ortiz, J.H., Khalaf, O.I. and Ríos Prado, A., 2021. Business intelligence: business evolution after industry 4.0. Sustainability, 13(18), p.10026.
2

image3.png
Customer_type _adr_fequired_car_parking_spaces 101al_of_special_requests_feservation_siatus _reservation_status_date

Transient 0.0 0 0 Check-Out 01.07-15

Transient 0.0 0 0 Check-Out 0107-15




image4.png
o 0 G000

Jesa_tme o acooon
- o ocooon
- o acooon
srvagae_vesk_numosr o ocooon
amvat sty ot montn o acooon
EeT—— o ocooon
saye_n_ween_ngnts o acooon
st o ocooon
e aoaras

ko segmnt o oo
pres—— o ocooon
p—p— o acooon
provius_canceations o ocooon
prvious_poskings ot s o acooon
[—p——— o ocooon
- o acooon
oooking anges o ocooon
aopost_tpe o acooon
P sz

company  vsen o




image5.png
count
mean
sd
min
25%
50%
75%

max

WeekStay
118898.000000
2502145
1900168
0.000000
1000000
2000000
3.000000
41.000000

ChangeBooking
118898.000000
0221181
0652785
0.000000
0.000000
0.000000
0.000000
21.000000

WaitingDays
118898.000000
2330754
17.630452
0.000000
0.000000
0.000000
0.000000
391000000

ArrivingDate
118898.000000
15.800880
8780324
1.000000
8000000
16.000000
23.000000
31.000000




image6.png
s

Booking (%)
8

Booking Canceled (No =0, Yes = 1

d vs Not Canceled Ratio




image7.png
Hotel comparison

Gy Hotel ResortHolsl

[,

City Hotel Vs Resort Hotel




image8.png
‘ear comparison

is
o
o
r
-

‘ear-wise comparison




image9.png
PCA 2

K-Means Clustering

Cluster 0
Cluster 1
Cluster 2
Cluster 3




image10.png
e | B HEEROE A0 %
- e s ar——
e e T S
e L e T TN
o e e
T 1T R s AR A e N
b e T o
e e S R
e ; a1
= w5 ame oo
e e . o
e R T A
o T
e -
Bfs  wmd D T
g e
S e —"T
T e st .
e P
e i - N





image1.png
Prifysgol Cymru
2N ¥ Drindod Dowi Sant
§' University of Wales

Trinity Saint David




image2.png
hotel_is_canceled

Rt

Pusat o mw
Reson
Reson

{7 P 218




