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The Hotel reservation dataset contains useful information concerning 36275 bookings completed in the hotel. Some of the variables included in the dataset include Adults No, Children No, Weekend Nights, Weekday nights, Meal_plan, Room_type_reserved, Lead_time, Arrival_year, Arrival_month, Market_type, Average price and Booking status. All of these variables are important in explaining the nature of each hotel booking. However, the Average price variable is the most important aspect that highlights a booking experience. This variable, Average price, can also be considered to be an outcome variable because it is affected by most of the other variables in the dataset. This report will attempt to analyse the factors that affect the Average price of hotel bookings from the year 2017 to 2021. There is a need to analyse which of the features affect the average price within this time period and whether they lead to an increase or a decline in the average price of hotel bookings. 
Data preprocessing was the first step conducted on the Hotel_Reservation dataset. The main purpose of data preprocessing is to check for missing values in the dataset and decide on how to deal with such issues in the data. Missing values may lead to a misleading conclusion of the dataset during analysis, especially when there are too many instances of the same that are not dealt with accordingly. In Microsoft Excel, the function IF was used to check for missing values in the Arrivalyear variable. =IF(COUNTIF(J:J,U4),"OK","MISSING") was used to create the summary table below that indicated ‘OK’ when a specific year was present in the variable and ‘MISSING’ if the year wasn’t present in the variable. The table below illustrates the use of this formula.


Table 1. Illustration of the use of the “IF” formula for data preprocessing.
	CHECKING FOR Missing Values

	Arrival Year
	Status

	2017
	OK

	2018
	OK

	2019
	OK

	2020
	OK

	2021
	OK

	2022
	OK

	2023
	MISSING



As indicated above, all the feature variables in the dataset will be analysed with their effect on the average price of a specific booking. For starters, the average prices of hotel bookings during different months of the year will be observed. This is illustrated by the line chart in Figure 1 below.

Fig1. Monthly average prices of hotel bookings from 2017-2021.
It can be seen from Figure 1 above that the average prices of hotel bookings vary during the different months of the year. During the early months of the year, the average prices of hotel bookings are quite higher than during the last few months of the year. The pattern is repeated in each of the years from 2017 to 2021. 
Secondly, there is a need to analyse the average price of the hotel bookings in accordance with the Room_Type variable. The type of room offered to a guest might affect the charges they will have to incur for the booking. The analysis is presented in the column chart in Figure 2 below.

Fig2. Monthly average prices of hotel bookings grouped by room types.
From Figure 2 above, it can be concluded that average prices of bookings in the hotel vary from one room type to another. However, this is only witnessed in the first two years, 2017 and 2018. Here, Room_type 6 seems to be the highest-rated room type. Nevertheless, the data is not present for the other room types in the subsequent years, 2019, 2020, and 2021. 
Another way we can use to analyse the average price of hotel bookings is by the market type. There are five main market types within the hotel reservation dataset, these include Aviation, Complimentary, Corporate, Offline, and Online. The relationship between the average price of hotel bookings and the market type can be illustrated by the line chart in Figure 3 below.

Fig3. Monthly average prices of hotel bookings grouped by market types.
Market types seem like another feature variable that illustrates a significant effect on the average price. From the chart, the Online market type has the highest-ranked hotel bookings compared to the other market types. This is seen from the year 2017 up until 2021. It is followed closely by Offline and Corporate market types. The Aviation market type is only highest in 2018, but data about it isn’t available for the subsequent years.  
Subsequently, there was need to analyse the different average prices for hotel bookings in accordance with to type of guests. In this case, there are two types of guests are indicated with the Repeated_guest variable, where 0 indicates a new guest at the hotel while 1 indicates a guest that had visited the hotel before. The hypothesis is that a guest might receive a discount on the price of booking a reservation when they come back unlike for those new guests that are just checking into the hotel for the very first time. Table 2 below is an illustration of the average prices of the bookings for these two groups. The hotel booking prices are analysed in accordance with the different years, from 2017 up until 2021. 
Table 2. Illustration of the average hotel booking price for new and repeat guests. 
	Average of Average price
	Arrival_year
	 
	 
	 
	 
	 

	Repeated_guest
	2017
	2018
	2019
	2020
	2021
	Grand Total

	0
	90.81973024
	107.381237
	70.96333333
	81.4
	105.3333333
	104.4190304

	1
	66.42492754
	65.35033195
	
	
	
	65.58951613

	Grand Total
	90.0439238
	106.359883
	70.96333333
	81.4
	105.3333333
	103.4235391



The average hotel booking price for new guests is 104.42 while that of repeated guests is 65.59. The significant price difference between the two groups might imply that the hotel booking prices might indeed vary in accordance with either one being a new guest or a repeated guest. 
In conclusion, hotel booking prices can be labelled as a response variable that is dependent on specific feature variables within the dataset. The hypothesis here is noticed all through from 2017 to 2021 as illustrated. It has been concluded that there is a significant relationship between the month of the year and the hotel booking prices, where higher prices were noticed in the first half of the year than in the second half of the year. Secondly, higher prices were observed for specific room types than for some room types and this is through the years 2017 up until 2021. Therefore, room_types is another feature variable that determines the average price of a hotel booking. Another important feature that affects the average hotel booking price is the market_type. As illustrated above, there are specific market types that get charged specifically higher booking prices than most and the pattern is noticed all through the duration of the study. Lastly, repeat guests were discovered to pay less for a hotel booking than totally new guests arriving at the hotel. This is shown in Table 2 above. 
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The Student Score dataset contains details about 2133 students with some of the most important variables being School_setting, School_type, Teaching_method, Student_No, Gender, Lunch, Pretest, and Posttest. The Lunch variable is an indication of whether a student qualifies for free lunch or not. The Pretest and Posttest variables, on the other hand, are test results of the students. The main purpose of the analysis conducted herein will be to establish whether there is a meaningful relationship between the Lunch, Gender, Pretest, and Posttest variables. The analysis will be conducted using SPSS, some of the graphs and charts used to explain the relationship between the variables are included below. 
Table 3 below is an illustration of the gender representation within the dataset. There are a total of 2133 students. There are 1056 (49.5%) males and 1077 (50.5%) females. Figure 4 is a pie chart illustration of this data. 
Table 3.
	Gender

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	1
	1056
	49.5
	49.5
	49.5

	
	2
	1077
	50.5
	50.5
	100.0

	
	Total
	2133
	100.0
	100.0
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Fig 4. Pie chart representation of gender variable. 

Table 4 below and the bar chart in Figure 5 represent the frequencies of the Lunch variable. Of the 2133 students, 1215 (57%) students do not qualify for reduced/free lunch while 918 students (43%) do qualify for the reduced/free lunch. 
Table 4.
	Lunch

	
	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
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Fig 5. Bar chart representation of lunch variable.

The main part of the analysis using SPSS is to establish whether a relationship exists between reduced/free lunch and a student’s gender and their performance in the post-test and pretest scores. The SPSS output in Table 5 below illustrates the results of this analysis. For the students that do qualify for the reduced/free lunch, the mean in their post-test and pretest scores are 57.48 and 45.25 respectively. The median for this lot in the post-test and pretest scores is 55 and 44 respectively. For the case of the students who do not qualify for the reduced/free lunch, the mean for their post-test and pretest scores are 74.38 and 62.29 respectively. The median for the pretest and post-test scores is 74 and 62 respectively. From this comparison of means and median between the two groups, those that qualify for reduced/free lunch and those that don’t qualify for the same, it can be concluded that there is indeed a difference in performance. Those who don’t qualify for the reduced/free lunch are noticed to perform significantly better than those who qualify for the same. 
Table 5. Comparison of means in pretest and post-test for those who qualify for reduced/free lunch and those who don’t qualify for reduced/free lunch.
	Report

	Lunch
	Posttest
	Pretest

	Does not qualify
	Mean
	74.38
	62.29

	
	Median
	74.00
	62.00

	
	N
	1215
	1215

	
	Std. Deviation
	11.302
	10.780

	Qualifies for reduced/free lunch
	Mean
	57.48
	45.25

	
	Median
	55.00
	44.00

	
	N
	918
	918

	
	Std. Deviation
	11.085
	10.400

	Total
	Mean
	67.10
	54.96

	
	Median
	68.00
	56.00

	
	N
	2133
	2133

	
	Std. Deviation
	13.987
	13.563



The second part of the analysis entails analysing the means and median in the pretest and post-test scores for the two genders. The outcome of the analysis is illustrated in the table below. From Table 6, the mean scores for the post-test and pretest for the females are 67.00 and 54.87 respectively. The median scores for the post-test and pretest for the females are 68.00 and 55.00 respectively. On the other hand, the mean for the post-test and pretest for the males is 67.20 and 55.04 respectively. The median for the post-test and pretest for the males is 68.00 and 56.00 respectively. For this output, it can be concluded that there is no significant difference between the post-test and pretest scores between the two genders. 
Table 6. Comparison of means in pre-test and post-test for the different genders.
	Report

	Gender
	Posttest
	Pretest

	Female
	Mean
	67.00
	54.87

	
	Median
	68.00
	55.00

	
	N
	1056
	1056

	
	Std. Deviation
	14.139
	13.880

	Male
	Mean
	67.20
	55.04

	
	Median
	68.00
	56.00

	
	N
	1077
	1077

	
	Std. Deviation
	13.842
	13.251

	Total
	Mean
	67.10
	54.96

	
	Median
	68.00
	56.00

	
	N
	2133
	2133

	
	Std. Deviation
	13.987
	13.563











K-Means Cluster Analysis with the provided Student_Score.csv dataset. We decided there will be three clusters, and the initial cluster centers will be evaluated using the data. In Table 7, the initial cluster centers are listed. Table 8 shows the number of iterations and adjustments made to the cluster centers. Because the cluster centers have not changed, the redistribution of the units stops after the seventh iteration. Table 9 shows the final cluster centers. The cluster centers of all three clusters have shifted, as can be seen by comparing the results from Tables 7 and 9. Data on the number of units in each cluster, their total number, and the number of missing units are shown in Table 10.
Table 7. 
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Table 8. 
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Table 9.
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Table 10.
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Data Mining and Text Mining Methods that can be used in Contemporary Business.
Data and text mining have become popular over recent years as they have been quite useful for decision-making and implementation. Their importance has been derived from their ability to offer business intelligence. With both businesses can obtain useful intelligence through discovering, singling out and deriving new information from large datasets or texts. Some of the examples of data mining methods are highlighted below.
Classification
Classification involves developing a model that categorizes a population into various sub-categories (Papakyriakou & Barbounakis, 2022). In business intelligence, it can be used to recognize specific transactions as either fraudulent or not. 

Clustering
Clustering works by discovering various classes in which specific objects can be placed (Papakyriakou & Barbounakis, 2022). In contemporary business, it can be used to create different groups of clients based on their purchasing patterns. For instance, it can be used to categorise bank clients according to their credit risks as well as categorizing types of consumers and products that they would consider in place of others.
Association rule
Association rule is a form of data mining that helps businesses discover correlations between specific products (Papakyriakou & Barbounakis, 2022). The intelligence derived here helps create a set of products that consumers prefer purchasing together. In business, this data mining technique recognizes products that are highly likely to be purchased together. 
Neural networks
Neural networks exist as a group of connected input and output units that exist with varying weights (Papakyriakou & Barbounakis, 2022). This type of data mining technique is useful in forecasting trends and identifying trends. For instance, it can be used to forecast the trends in specific stocks. This is important for stockbrokers and businesses in the same industry. 
Regression analysis 
Regression works by estimating a relationship that exists between an outcome variable and independent variables (Papakyriakou & Barbounakis, 2022). For instance, it can be used to create a model to explain the relationship between the different aspects of a motor vehicle such as body weight, size, engine type, engine type and speed or durability. This information should help motor vehicle companies design a suitable vehicle design that would hit the market successfully. 
The different text mining methods include.
Information extraction 
Information extraction entails identifying useful information from a large text (Talib et al., 2016, Zunic et al., 2016). Businesses can use this technique to beat their competition by acquiring useful information that helps them offer better customer satisfaction through their services. 
Information retrieval
Information retrieval works by use of a given set of words to extract relevant patterns in a large amount of text (Talib et al., 2016). Search engines are an example of this technique and help businesses reach potential clients thanks to the intelligence received. 
Natural language processing 
The natural language process includes the automatic analysis and processing of unstructured texts (Talib et al., 2016). Through this, businesses obtain intelligence thanks to relationships that are established between similar words, synonyms and abbreviations. 
Text summarization
This text-mining method helps businesses gain the upper hand in the industry by offering them much-needed intelligence (Talib et al., 2016). This is through fast discovery of good or bad performance that can then be amended. 

Clustering
Clustering works by grouping texts into groups by use of clustering algorithms (Talib et al., 2016). This provides an organized manner that helps businesses work effectively. 

Advantages and Disadvantages of using Microsoft Excel and SPSS
	Excel
	SPSS

	ADVANTAGES
· MS Excel is user-friendly and easy to learn.
· Cheap and easy to access.
· Easy to handle graph features considering the easily built graphs and charts readily available.
· Offers useful data filtering ability (Rudusa & Berzina 2012)

	ADVANTAGES
· Data from various sources can be imported into the software (Paura and Arhipova, 2012). This allows for the analysis of various datasets including those stored in different statistical software and spreadsheets.
· It is powerful and can handle complex and large-scale data.
· SPSS offers exact tests that offer high accuracy (Paura and Arhipova, 2012). 
· SPSS offers an excellent way of dealing with missing values in a dataset.

	DISADVANTAGES
	DISADVANTAGES

	· Microsoft Excel is not suitable for the analysis of big datasets.
· According to Sylvia & Terhaar, 2023 some functions have limitations or errors depending on the data sets and parameters used.
· Not ensures data accuracy or security.

	· SPSS is expensive to buy or subscribe to annually and time to time updates on the Windows or Mac Operating Software (Rahman & Muktadir, 2021).
· Graph features in SPSS are complicated compared with Excel and do not allow customization.
· Learning SPSS is challenging and time-consuming.
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Average Price vs Room_Type

Room_Type 1	2017	2018	2019	2020	2021	88.685008849557491	97.745610450883831	70.963333333333324	81.400000000000006	105.33333333333333	Room_Type 2	2017	2018	2019	2020	2021	75.680000000000021	91.13071559633029	Room_Type 3	2017	2018	2019	2020	2021	21.666666666666668	112.6875	Room_Type 4	2017	2018	2019	2020	2021	92.155551470588279	128.55662252856951	Room_Type 5	2017	2018	2019	2020	2021	75.548500000000004	127.66710204081632	Room_Type 6	2017	2018	2019	2020	2021	164.60075757575763	185.00035971222979	Room_Type 7	2017	2018	2019	2020	2021	35.75	165.90744827586195	



Average Price vs Market Type

Aviation	2017	2018	2019	2020	2021	100.70399999999999	Complementary	2017	2018	2019	2020	2021	2.4527338129496403	3.5218253968253967	Corporate	2017	2018	2019	2020	2021	77.152891566265041	84.811488801054011	67	Offline	2017	2018	2019	2020	2021	88.404468012316386	92.881949486977447	69.5	75	Online	2017	2018	2019	2020	2021	97.974421837911166	114.34723933649261	73.259999999999991	83.533333333333331	105.33333333333333	



Average monthly Hotel Booking Prices

Total	7	8	9	10	11	12	1	2	3	4	5	6	7	8	9	10	11	12	5	10	11	1	11	12	4	11	2017	2018	2019	2020	2021	84.890468319559218	91.091400394477304	103.33518496058223	92.054303664921505	72.393297213622247	75.430927723840327	74.754945705824369	80.73364436619741	91.883698049194066	101.98680321872661	113.82063534847872	111.96650015610335	115.44809151349233	121.21475884244347	122.90583051991898	111.4457226792006	96.564993559467794	94.947482083134176	87.95	77.833333333333329	52.164999999999999	69.5	90.55	75	118.4	79.2	
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