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In this task we task we explore the hotel reservation data. The dataset contains 18 variables with 36275 rows of data. The dataset is based on the reservation at hotel and whether or not the reservation was cancelled. 
There are numerical variables and categorical variables in the given dataset. The target variable for our study is the average reservation price.   
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Figure 1: Number of observations per year
Initial analysis of the data reveals that there were 28038 reservations in 2018. In addition, we find that there is information pertaining to 1570 reservations for the year 2022. Since we need to evaluate for average reservation price during the period of 2017 to 2021, hence we eliminate all information pertaining to 2022. 
Further, we find that there is no missing information in the given data. 
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Figure 2: Trend in average Reservation price
The above chart presents a trend analysis of the average reservation price. From the chart it can be observed that for the year 2017, the average reservation price is from month7. In addition, we find that for the years from 2018 to 2021, the average reservation prices start between 50 to 80. However, the trend shows that the average prices for the period between 2018 and 2021 having an increasing trend from January to May for each year. Thereafter, the trend shows a fluctuation till September. After, September for the period between 2018 and 2021, we find a declining trend in average prices. For the year 2017 we find that from July, there was an increasing trend till September. However, from September, there has been a decline in average reservation price. 

Figure 3: Average reservation price based on previous booking.
The above chart explores the average reservation price based on the history booking cancellation of the customer. Observations from the chart reveals that the average booking price is not dependent on the cancellation status of the customer. However, from the trend we find it varies to a certain extent on the number of previous bookings. The average price is more than 100 when the customer books a room for the first time. However, with each subsequent booking the average price of a room reduces to between 60 and 70. 

Figure 4: Average price based on Room type
The trend in average price of a room based on room type is presented in the above chart. The bookings for room type 3 have been discontinued since 2018. During the period of 2017 to 2018 there was an increasing trend in average price of room type 3. Similarly, the booking for room type 5 was discontinues for 2019. Moreover, there has been an increasing trend in the average price of room type 5. Further, we find that for room type 2, 4 and 6 the average price has remained fairly constant during the period of 2017 to 2021. While the average price of room type 6 was between 150 and 200, for room type 4 it was between 100 and 150. Similarly, for room type 2 the average price was between 50 and 100. Moreover, for room type 7 we find that there has been an increasing trend in the average price from 2017 to 2019. During the period between 2019 and 2020 the average price remained constant above 200. During the period 2020 and 2021 there has been a decline in average price of room type 7. 

Figure 5: Average price based on Car parking
In order to check for the average price based on request for car parking a new variable was created. We take into consideration that 0 in the given dataset is No Car parking and 1 signifies Car parking. 
From the trend it can be observed that the average price of a room without car parking is lower than with car parking. Moreover, without car parking there has been an increasing trend in average price from 2107 to 2020. After 2020 there has been a slight decline in the average price of the room. In the case of average price with car parking, it can be observed that there has been a decline in average prices from 2018 to 2020. However, subsequent to 2020 there has been an increase in average reservation prices. 

Figure 6: Average price by Children
In the above chart we explore the relation between presence of children and average price of reservation. It can be observed from the chart that the average price of reservation with children is higher than without reservation. Moreover, we find that during the period between 2017 and 2019 there has been an increasing trend in average prices of reservation with children. However, after 2019 there was a decrease in average room prices in 2020, and again it increased in 2021. On the other hand, for room prices without children, we find that there has been a cyclic trend. The room price was least in 2017. 
Further, we consider the reservation price trend based on market type. Initial observation reveals that there were very few bookings for Aviation and Complimentary. Hence, the two market types – Aviation and complimentary are not considered for analysis. 

Figure 7: Average price by market type
In the above chart we explore the relation between the average reservation price and market type. 
Observing the trend in prices, it can be interpreted that the average price for corporate booking is the least. However, it can be observed that in 2017, the average price was 77.2 which increased to 84.6 in 2018. During 2019, the average reservation price reduced to 70.2. Since, 2019, there has been an increasing trend in average reservation price. 
The average reservation price for online booking during the period under study has been the highest. During 2017, the average reservation price was 98.1, which increased to 114.5 in 2018. Since, 2018, there has been a decline in the reservation price and in 2021, the average price was 111.3. 
For Offline booking, the average price has remained fairly constant. In 2017, the average reservation price was 88.4. In 2021 the average reservation price was 90.4.  

Figure 8: Average reservation price with meal type
The hotel offered three different types of meals. However, meal plan 3 was discontinued in 2017. It can be observed that the average price of a room with meal plan 1 (86.88) was the least in 2017. With meal plan 1, the average price increased in 2018 to 107.24. There has been a cyclic pattern in the reservation prices with meal plan 1. In the case when meal plan has not been selected, the prices declined from 2017 to 2019. However, after 2019 it has increased to 98.50 in 2021. Reservation costs for meal plan 2, in 2017 was 100.86. There was an increasing trend in average prices from 2017 to 2019. During 2019, the average price was 126.79. Thereafter, from 2019 to 2021, we find that there has been a decline in average room prices with meal plan 2. The average price of a room with meal plan 2 in 2021 was 98.15.
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Thus, from the above analysis we find that there are multiple factors which defines the average price of a room. The factors which have been found to influence average price are room type, previous booking history, market type, presence, and absence of children, 
Exploring the data, we found that the hotel initially offered 7 different types of rooms. However, presently it offers only 6 different types of rooms. Moreover, while there have been high fluctuations in the average reservation prices of Room type 7, the average prices of room type 1, 2, 4 and 6 have remained constant for the period of study. 
In addition, we find that the reservation prices increased with the request for car parking space. It is also observed that the reservation prices with car parking has increased during the period of 2020 to 2021. 
Moreover, average reservation price with children is higher than without children. In addition, we find that the average price is higher while booking a room for the first time. However, with subsequent bookings there is a decline in reservation prices. 
Further, we observe that there has been a great price change with meal plan. During the period of 2017 to 2019 while the average price with meal plan 2 increased, during the period of 2019 to 2021, there was a decline in average price. In 2017, the average price with meal plan 1 was the least. However, in 2021, the average price with meal plan 2 is the least. On the other hand, the average price with meal plan 1 is the highest. 
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In this section we analyse students score dataset. For the analysis of the given data SPSS has been used. In this analysis we explore the relationship between students getting free lunch, gender and their grade scores. 
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The survey was collected from 2133 students. 49.5% of the students (1056) were females, while 50.5% (1077) students were male students in the survey. 
[image: ]
Thus, we find that there were higher number of male students in the survey than the number of female students. 
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	Lunch

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Does not qualify for free/reduced lunch
	1215
	57.0
	57.0
	57.0

	
	Qualify for free/reduced lunch
	918
	43.0
	43.0
	100.0

	
	Total
	2133
	100.0
	100.0
	




From the above table it can be observed that, 1215 students do not qualify for free or reduced lunch. Further, 918 students do qualify for free or reduced lunch. 
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Through the pie-chart above we present the analysis of the given data on the percentage of students who qualify for free / reduced lunch. 43.04% of the students qualify for free or reduced lunch from the schools. Contrary to this, 56.96% students do not qualify for free / reduced lunch. Thus, it is observed that the percentage of students who have qualified for free lunch is far less than those who have not qualified for free lunch. 
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	Descriptives

	Lunch
	Statistic

	
	Pretest
	Posttest

	Does not qualify for free/reduced lunch
	Mean
	62.29
	74.38

	
	Median
	62.00
	74.00

	Qualify for free/reduced lunch
	Mean
	45.25
	57.48

	
	Median
	44.00
	55.00




In the above table we observe the descriptive statistics, mean and median values for pre and post test scores. 
i. For all students who have not qualified for free lunch, the mean score of pre-test and post-test is 62.29 and 74.38 respectively. 
ii. For all students who have not qualified for free lunch, the median score of pre-test and post-test is 62.00 and 74.00 respectively. 
iii. For all students who have qualified for free lunch, the mean score of pre-test and post-test is 45.25 and 57.48 respectively. 
iv. For all students who have not qualified for free lunch, the median score of pre-test and post-test is 44.00 and 55.00 respectively. 
Thus, from the scores it can be interpreted that the students who have qualified for free lunch, the mean and median scores for both pre and post scores are lower than those who have not qualified for free lunch. 
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	Lunch
	Stat
	Pre-test
	Post-test
	Difference

	Does not qualify for free/reduced lunch
	Mean
	62.29
	74.38
	12.09

	
	Median
	62.00
	74.00
	12.00

	Qualify for free/reduced lunch
	Mean
	45.25
	57.48
	12.23

	
	Median
	44.00
	55.00
	11.00



Exploring the differences in pre and post test scores we find that:
i. For all students who have not qualified for free lunch, the mean and median difference is 12.09 and 12.00 respectively 
ii. For all students who have qualified for free lunch, the mean and median difference is 12.23 and 11.00 respectively. 
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Clustering is defined as a process in which data points within a given a data frame are grouped together so that individual groups have similar characteristics. Thus, clustering helps to identify similarities and dissimilarities within a given data frame. 
The first step in the clustering process is to standardise all the scores of a given data frame. Since, clustering of a given data frame is dependent on distance metrics hence, standardisation is essential, since it normalises the values. It has been observed that extreme values exert higher influence in the clustering process. Thus, the influence of extreme values for a variable is reduced through standardisation. 
Standardisation of a given variable is done using the formula: 
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To steps used for standardisation of the variables pre and post test scores are : 
Analysis > Descriptive Statistics > Descriptives  
The variables pre and post test are moved to the right-hand side. Further, in the lower left-hand corner we find “save standardized values” is checked. 
The above process saves the standardized scores for pre and posttest. 

	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	Pretest
	2133
	22
	93
	54.96
	13.563

	Posttest
	2133
	32
	100
	67.10
	13.987

	Valid N (listwise)
	2133
	
	
	
	




	Descriptive Statistics for standardized scores

	
	N
	Mean
	Std. Deviation

	Z score (Pretest)
	2133
	.0000000
	1.00000000

	Z score (Posttest)
	2133
	.0000000
	1.00000000

	Valid N (listwise)
	2133
	
	




The above table presents the standardized scores. As can be seen that the scores for pre and post test have a mean 0 and standard deviation of 1. 
The next step is to create the clusters. 
We follow the steps as: 
Analysis > Classify > K-means cluster 
Move the z-scores for pre and post test to the selected variables section. 
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Further, on the iteration button we make the maximum number of iterations to 10.
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In addition, we save the initial cluster centers and the ANOVA table. 

	Final Cluster Centers

	
	Cluster

	
	1
	2

	Z score (Pretest)
	-.87764
	.76447

	Z score (Posttest)
	-.88650
	.77219



The final cluster centers are given in the above table. From the above table it can be observed that 2 cluster centers can be created. The pre and post test scores for 1st cluster is negative while for the 2nd cluster is positive. 
Segregating the data frame into 2 clusters it can be observed that that the pre and post test scores for cluster 1 is -0.87764 and -0.88650 respectively. In addition, the pre and post test scores for cluster 2 are 0.76447 and 0.77219 respectively.  Thus, we find that while the scores for cluster 1 are negative for cluster 2 they are positive. 
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The bar chart above presents information on the clusters based on their scores. 
	Number of Cases in each Cluster

	Cluster
	1
	993.000

	
	2
	1140.000

	Valid
	2133.000

	Missing
	.000



In addition, it is also found that there are 993 students in cluster 1 and 1140 students in cluster 2. 
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The most common data mining processes which are used to provide insights into businesses are: 
i. Logistic regression – This is the simplest of all data mining processes. When in a given dataframe the target variable has two options then in order to predict the probability of occurrence of target variable logistic regression process is used. Numerical variables are used in the process. 
Kumar et al., (2022) explored the relation between use of bamlanivimab and hospitalization based on various demographic factors. According to the study, the target variable was the use and use of bamlanivimab. They tested the effect of the medicine on the need for hospitalization based on the socio-demographic profile of the patient. 
ii. Random forest model – In this datamining approach both numerical and categorical variables are used. It averages multiple decision tree models to create a random forest. 
Zhu et al., (2019) used the data mining approach to predict loan defaults from the lending club. For exploring using the data mining approach the data frame had information on 115,000 original loan data. The dataset contained 102 attributes. Based on the use of decision tree model they extracted 15 most important features for further analysis.  
iii. Text mining – This is used to mining data from text. 
Zeberga et al., (2022) used text mining for analysis of anxiety and depression from social messages. According to the studies by the researcher, data can be extracted from twitter or reddit. Using various NLP techniques, the level of anxiety of the persons can be evaluated. 
iv. Clustering is the process of grouping together based on similar characteristics. 
Al-Ogaili et al., (2019) explored the most effective charging strategy of electric vehicles using clustering mechanisms. They studied the requirement of charging, the demand to charge and thus the clustering of electric demand to charge the electric vehicle. 
v. Forecasting uses various data mining approaches to predict the future
Speight et al., (2021) explored the possibility of surface water flooding as a result of rainfall. 
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	Excel
	SPSS

	For doing calculations formulas can be used. 
	There is no provision to use formulas. All analysis can be done using pull down menu. 
Can work on predictive analytics

	Pivot tables are used for creating tables through which insights from the data can be derived. 
	Can use various graphs and charts. Splitting the dataset based on features can be done to get information 

	Dynamic dashboards can be created 
	There is no provision for dashboards
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No	
2017	2018	2019	2020	2021	88.635615923458019	103.1608870153065	98.914216867469889	103.49779569892469	98.861666666666622	Yes	
2017	2018	2019	2020	2021	123.5621457489879	143.28985217391252	145.0481818181818	133.89250000000001	136.80833333333334	Time Line
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Corporate	
2017	2018	2019	2020	2021	77.168361344537814	84.626926829268271	70.222222222222229	77.400000000000006	88.833333333333329	Offline	
2017	2018	2019	2020	2021	88.388474331164389	93.038076287524376	90.344222222222214	94.791470588235285	90.378275862068961	Online	
2017	2018	2019	2020	2021	98.100677655677558	114.50044334456682	111.91428571428574	110.3742948717948	111.26152542372877	Time Line
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Meal Plan 1	
2017	2018	2019	2020	2021	86.876393299978147	107.23742957421116	100.68370370370371	107.28133333333328	102.03566666666663	Meal Plan 2	
2017	2018	2019	2020	2021	100.85910397295005	124.79492372435578	126.78625	110.6837037037037	98.154375000000002	Not Selected	
2017	2018	2019	2020	2021	95.332319749216296	94.969216342933038	92.092692307692303	94.051666666666677	98.499230769230749	Time Line


Average price by meal type




Number of Reservations per year




Total	
2017	2018	2019	2020	2021	2022	6100	28038	177	198	192	1570	Year


Number of Reservations
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