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[bookmark: _Toc144246722]Part 1
[bookmark: _Toc144246723]1.1 Introduction 
Hotel is a place where tourists stop as travellers and become guests (Alauddin et al. 2019). Global Hotel industry recently has gone through significant difficulties due to the pandemic situation. As a result, the industry has encountered a severe backdrop in revenue. This report aims to analyse the average room reservation price of a hotel to identify whether the hotel has encountered an inclination or a decline in this period. In order to achieve this objective, this report will analyse the average room reservation price from 2017 to 2022 with the help of MS Excel. 
[bookmark: _Toc144246724]1.2 Overview 
Before immersing into analysis of the provided hotel reservation dataset, an overview of the global hotel industry can be effective in comparing the growth or decline of the chosen hotel in business. 
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Figure 1.1: Worldwide Market Size of Hotel Industry
(Source: Statista, 2023)
Figure 1.1 displays that the global hotel industry has encountered a hike in market revenue in 2019. The industry has collected around $1.52 trillion in 2019. Due to COVID-19 situation in 2020, worldwide restriction on travelling has reduced the market size to $0.93 trillion (Statista, 2023). The growth has been observed from 2021 as the restrictions are reduced. It has been forecasted that in 2023, the industry will gain momentum while inducing $1.21 trillion (Statista, 2023). It indicates that the industry will obtain incremental momentum compared to the pandemic period. Ozdemir et al. (2021) have argued that COVID-19 has significantly impacted the global hotel industry while resulting in a severe decrease in occupancy rate, average daily rates and “hotel room revenue per available room (RevPAR). For instance, the UK and US hotel industry has encountered a decrease in occupancy rate by 67% and 59% respectively (Ozdemir et al. 2021). This has induced unprecedented results towards revenue collection of the industry in that time period. Now this report is going to observe how the average room reservation price of the chosen hotel has changed from 2017 to 2022.
[bookmark: _Toc144246725]1.3 Findings and Discussion 
Data Pre-processing
Pre-processing of data is used to filter less useful data from a raw data set (Kandpal, 2021). Data cleaning is an important step within this pre-processing technique. Pachamanova et al. (2022) have argued that through data cleaning processes ‘dirty’ data is eliminated from the raw data. More elaborately, missing observations, data in wrong format or inconsistent data are eliminated through this process. 
Provided data in Excel of ‘Hotel Reservation’ has been cleaned by finding any missing or inconsistent values. The dataset consists of 36275 observations. Pre-processing techniques have been outlined below.
Firstly, in the provided data 'Filter' option has been activated for all the headings. This process makes it easier to identify any outliers in the data. For instance, in the 'Arrival_month’ column, an outlier or dirty data can be a whole number that is lower than 1 and higher than 12 or any fractional value. In this data, no dirty observation has been found for all the columns. 
Secondly, for identifying any missing value “ISBLANK(A2:S36276)” function has been used. It has given a ‘False’ output indicating that there is no missing information within the entire dataset. 
As there are no missing values and dirty data has been identified, data analysis and visualisation techniques have been conducted. 
Data Analysis and Visualisation 
Descriptive Statistics
Descriptive statistics provides summarised information on data by outlining central tendencies (such as mean, median and mode) and dispersion (such as standard deviation, and range) (Mishra et al. 2019). In this study, as the variable of interest is average price, descriptive statistics of the variable have been conducted with the help of 'Data Analysis' tools in Excel. 
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Figure 1.2: Descriptive statistics
Mean value indicates average of a variable, median value indicates the "middlemost observation" when the data is arranged in increasing or decreasing order and mode value indicates most frequently occurring value in the dataset (Mishra et al. 2019). Figure 1.2 of descriptive statistics displays that mean, median and mode value of average reservation price are 103.424, 99.45 and 65. It implies that data on the average price is not centrally distributed as the mean, median and mode values are different. In addition, standard division helps to identify how the data is spread from the mean values (Mishra et al. 2019). It can be observed that the standard deviation is 35.09 indicates that most of the values are spread by 35.09 from the mean value. Further, the maximum price is 540 and minimum price is 0.
Average price by Year and Month
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Figure 1.3: Table of Average Price by Year and Month
The above table of average prices by Year and Month has been created by using the 'SUMIFS' function. It is used to add all arguments that meet multiple criteria (Microsoft.com, 2023). For instance, to acquire total room reservation price for January of 2018 used function is “=SUMIFS($D$2:$D$36276,$A$2:$A$36276,J6,$B$2:$B$36276,1)” where D column represents ‘Average price’ of all observed cases (36275). In the first criteria range ($A$2:$A$36276), 2018 (J6) has been given and in the second criteria range ($B$2:$B$36276), January has been represented as 1 in the ‘Arrival_month’ data. In this way, the total ‘Average price’ of the hotel by year by month has been created. Based on this table a dynamic table that seeks 'Average price' values for selected years and respective months has been developed (Figure 1.4). 
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Figure 1.4: Dynamic Table for Average Price by Year and Month
Firstly, a dropdown list for year and month has been created with the help of 'Data Validation' tool in Excel. For years, values have been chosen from 'G6:L6' and for months 'F7:F18' has been chosen. In order to create this dynamic table that can display average price for a selected year, ‘INDEX’ and ‘MATCH’ functions have been utilised. It is more flexible as it can do vertical and horizontal lookups, 2-way lookups, case-sensitive lookups and lookups on multiple criteria (Bruns, 2021). As in this case, 2-way lookups were needed, ‘INDEX’ and ‘MATCH’ functions were used. For instance, to acquire the total ‘Average price’ for November 2019, “INDEX(G7:L18,MATCH(F25,F7:F18,0),MATCH(G24,G6:L6,0))” formula has been used. As shown in Figure 1.3, table values start from G7 and end at L18, table array is “G7:L18”. First MATCH is used to identify the row number and second MATCH is used to identify column number for the given array.
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Figure 1.5: Line Graph for Average Price by Year and Month
The above figure indicates that in each year room reservation price has been hiked from July to October. On the other hand, in January of each year, the hotel has acquired the lowest average price. In order to understand the quarterly increment and decline in average price a pivot table has been created by inducing average price in ‘value’ field, ‘Arrival Year’ in row and ‘Arrival month' in column. Further, the column has been grouped by 3 months to get quarterly total value (refer to Appendix 1). This has created the below shown Pivot chart (Figure 1.6).
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Figure 1.6: Clustered Column chart for Average price by Quarters and Years
This chart confirms the findings from Figure 1.5 by showing that in Q3 (July-September) for each year, total room reservation price (average price) was the highest and in Q1 (January-March), the price was lowest. Figure 1.5 and 1.6 indicate that the hotel is encountering a significant loss after 2018. This result is contradictory to the global hotel industry’s business propagation as at global stage the market size is seen to increase in 2019 (Figure 1.1) where the hotel’s price has been seen to decrease in 2019.
In order to identify further business propagation of the hotel a forecast of the total price collection for upcoming two years has been conducted. Exponential Smoothing Method (EMS) is a “simple-quick-and-easy” method for time series forecasting (Rahardja, 2021). In Excel, it is done by utilising the 'FORECAST.ETS' function.
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Figure 1.7: Forecast for Average Price up to 2024
For forecasting, considered values are observed in total room reservation prices for years 2017-2022. Further, for forecasting prices with a 95% confidence interval, the used function is "FORECAST.ETS.CONFINT()" (refer to Appendix 2). From the forecasting, it has been seen that the company can encounter a significant loss in upcoming years. As the price has continuously decreased from 2018 to 2019 and 2020 to 2021, it has been predicted that from 2022 to 2023 the price will decrease and from 2023 to 2024 a hike can be observed. 
[bookmark: _Toc144246726]1.4 Recommendations 
Figure 1.7 displays that compared to the first two years (2017 and 2018), the hotel has encountered a severe drop in average price. One of the reasons might be COVID-19. However, where the global hotel industry is inducing a hike in upcoming years, the hotel has been observed to encounter severe losses in upcoming years. Therefore, it can be recommended that 
1. The company needs to focus on attracting customers mostly in the first quarter of each year as the lowest price has been gathered in that time.
2.  The hotel needs to upsell its services. For instance, the company has induced a lower price from Room type 3 in each year (refer to Appendix 3). The hotel needs to influence customers to upsell that room’s services. 
3. The hotel needs to attract more potential customers while ensuring existing customers show repetitive purchasing behaviour. In addition, the pricing plan needs to be aligned with both existing and new customers' interests. 
[bookmark: _Toc144246727]1.5 Conclusion 
In summary, it can be stated that the hotel has encountered a severe decline in average price or room reservation price from 2017 to 2022. Although the total ‘average price’ is seen to increase in 2022, it has been estimated that a loss can be observed in the upcoming years. It can be concluded that the hotel should focus on first quarter’s business along with retaining existing customers and attracting potential customers through effective piercing strategies. It can be helpful to increase its room reservation price in the upcoming years.

                                                          TASK – 2 
[bookmark: _Toc144246729]Question 1
Frequency analysis counts the number of occurrences of each category of a variable (Mishra et al. 2019). In order to identify male and female students, frequency analysis has been conducted.
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Figure 2.1: Frequency of Students’ Gender
Approximately 49.51% (1056) of the students are male and 50.49% (1077) of the students are female.
[bookmark: _Toc144246730]Question 2
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Figure 2.2: Frequency of Qualified and not Qualified Students for Free Lunch
Around 57% (1215) of the students have not qualified for the free lunch and 43% (918) of the students have qualified for free lunch. 
[bookmark: _Toc144246731]Question 3
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Figure 2.3: Mean and Median of Students Qualified and not Qualified for Free Lunch
The mean value (.43) indicates that most of the students have not qualified for free lunch as it should have been 0.5, in case an equal number of students were qualified and not qualified for free lunch. Median value (.00) indicates that the middle value for sorted data is 0 (coded as not qualified for free lunch). Mode value also confirms this situation as it takes the most frequently occurred value in a dataset (Mishra et al. 2019). Mode value (0) confirms that most of the students have not qualified for free lunch.
[bookmark: _Toc144246732]Question 4
Before analysing significance of mean differences in pre-test and post-test scores of the students, normality of the distribution needs to be checked. It is necessary to decide whether parametric or non-parametric tests need to be conducted (Orcan, 2020). Wadgave (2019) and Orcan (2020) have suggested that there are different tests for identifying whether the data is normally distributed or not. These tests are Skewness and Kurtosis value analysis, graphical representation (histogram or Q-Q plots), “Kolmogorov-Smirnov (KS) test” and “Shapiro-Wilk (SW) test” (Orcan, 2020). In this case, all tests have been conducted to identify the distribution of pre-test and post-test scores of students. 
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Figure 2.4: Normality test for Pretest and Posttest Scores
From the above figure, it can be identified that the Mean values of Pretest and post-test scores are 54.96 and 67.10. Further, median values of Pretest and Posttest scores are 56 and 68 respectively indicating a median difference of 12 and Posttest scores are higher compared to Pretest scores.  The test statistics for both Pretest and Posttest scores of students show p= .000 signifying that the data is not sampled from normally distributed data or has a non-normal distribution. Similarly, the Histogram charts also demonstrate that the data is not normally distributed as most of the distribution is outside the bell-shaped curve. 
 In a contradictory note Wadgave (2019) has argued that only for highly skewed data, non-parametric tests can be utilised otherwise parametric tests can be used. As the test statistics provide low skewness of Pretest and Posttest scores, as per argument of Wadgave (2019), parametric test can be utilised to identify the mean differences between the pretest and post-test scores and as per argument of Orcan (2020), non-parametric test will be used and mean rank differences will be outlined. 
All types of Parametric tests are used to analyse mean differences and Non-parametric test is utilised to compare mean ranks, ex-median and proportions of two samples (Mishra et al. 2019a). Firstly, to identify the mean differences between Pretest and post-test scores Paired sample t-test has been used. 
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Figure 2.5: Paired Sample t-test between Pretest and Posttest
The test statistics show that there are significant mean differences between Pretest and Posttest (t= 129.328, p= .000). The mean difference between the two test scores is 12.146. It indicates that students' posttest scores are higher than pretest scores by 12.146 on average. 
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Figure 2.6: Wilcoxon Signed Ranks Test
Wilcoxon Signed Ranks Test helps to identify differences in mean ranks between two variables (Mishra et al. 2019a). The above mean rank statistics show that 2129 students have higher scores in post-test than Pretest. Only 1 student has higher Pretest scores and 3 students have no changes in scores. Test statistics summary indicates that there is a significant change in post-test compared to Pretest (Z= -39.997, p= .000). Further, the median difference between these scores is 12 where Posttest scores have a higher median. 
As the school is also interested in observing what relationship exists between free lunch with Pretest and post-test scores, Independent sample t-test (Parametric) has been conducted to observe whether there is a mean difference in scores who have qualified for free lunch and those who have not. Further, as both scores have encountered a non-normal distribution, Independent Sample Median (Non-parametric test) will also be conducted to observe the median differences. 
Independent sample t-test has displayed that there is a significant mean difference in Pretest scores among students who have qualified and those who have not (t= 36.894, p= .000) (refer to Appendix 4). Those who have not qualified for free lunch have higher Pretest scores than those who have qualified (Mean difference (MD)= 17.046). Similarly, in post-test scores, it has been identified that those who have not qualified for free lunch have significantly higher scores (MD= 16.899, t= 34.569, p= .000). 
A similar result has been observed from the Independent Median test that displayed that the Pretest scores are significantly higher for those who have not qualified for free lunch (p= .000) (see Appendix 5). Students who have not qualified for free lunch have higher median Pretest scores (above 60) compared to those who have qualified (approximately 40). Further, in post-test scores, qualified students, have a median of approximately 55 and those who have not qualified for free lunch have 75 median scores (p= .000). This confirms that there are significant median differences in Pretest and post-test scores across students who have qualified and not qualified free lunch. 
[bookmark: _Hlk144246176][bookmark: _Toc144246733]Question 5
In order to perform K-means clustering, cluster numbers need to be identified. In SPSS, it can be done by conducting Hierarchical clustering to identify the minimum number of groups with maximum distance (Leonardi et al. 2020). It can be identified from the Dendrogram produced from Hierarchical cluster analysis. 
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Figure 2.7: Dendrogram
The above figure shows that there can be a minimum of six clusters with a maximum distance. Therefore, K-means clustering can be conducted by acquiring 6 numbers of clusters. 
[image: A table with numbers and a few words

Description automatically generated with medium confidence]
[image: A table with numbers and a number of numbers

Description automatically generated with medium confidence]
[image: ]
[image: A graph of multiple colored bars

Description automatically generated with medium confidence]
[image: A screenshot of a data sheet

Description automatically generated]
Figure 2.7: K-Means Clustering of Pretest and Posttest Scores
Convergence has been achieved by iterating 15 times for the six clusters. The final cluster shows that on average Pretest scores in six clusters are 67.03, 41.44, 50.72, 58.94, 78.18, and 32.21. On average Posttest scores are 79.85, 53.33, 61.92, 71.13, 91.27 and 44.32 for 6 respective clusters. The highest distance is observed between Cluster 5 and 6 (65.699) and lowest distance is between Cluster 1 and 4 (11.901). Student’s post-test score has a higher influence on the clusters (F= 6199.950) than Pretest scores (F= 6198.7). From Cluster 1 to 6 the number of students identified in each cluster are 410, 419, 399, 497, 211 and 197 respectively. Further, it can be inferred that Cluster 6 has the lowest average score in both tests. Therefore these 197 students need guidance in academic progression. Further, these students have been identified in the SPSS input file according to the clusters. The school can easily point out the students to provide guidance accordingly.
[bookmark: _Toc144246734]Question 6
Five most common Text Mining Methods:
1. Tokenization: An Information Retrieval (IR) process of breaking long-term texts into sentences and words called “tokens” (IBM, 2020). Example: Criminal activity detection in social networks (Siddiqui et al. 2019). 
2. Stemming: IR process is used to separate prefixes and suffixes from words to derive meaning and root form (IBM, 2020). Example: Deriving meaning from large text data of reviews.
3. Text Categorisation: Natural Language Processing (NLP) is used to analyse and classify text documents into predefined categories. Example: customer support ticket categorisation in E-commerce 
4. Sentiment Analysis: An NLP process, used to identify positive and negative sentiment from data. Example: Customer sentiment analysis from reviews
5. Named-Entity Recognition (NER): An Information Extraction process used to find and categorise entities in text.
Five most common Data Mining:
1. Classification: It is used to describe and distinguish data classes or concepts to predict class of an object (Choudhary, 2021). Example: Spam Email detection
2. Clustering: Unlike Classification, Clustering analyses data without consulting pre-identified class labels. Example: Providing tailored product suggestions for different customers.
3. Outlier Detection: Identification of data objects that do not comply with general model of data (Choudhary, 2021). Example: Fraud detection for credit cards
4. Regression: A statistical modelling method for predicting a continuous variable. Example: Sales forecasting for a company based on previous data.
5. Prediction: Predictive analysis use pattern found in current or historical data to extend them into future.
[bookmark: _Toc144246735]Question 7

	MS Excel
	IBM SPSS

	Easier to pre-process data such as missing data identification and deletion, and conducting preliminary analysis. 
	Comparatively complex

	Difficult to handle large amounts of data 
	Easier to handle large data

	Data analysis is limited 
	Extensive level of analysis can be done

	Data visualisation is attractive and easier
	Visualisation is not attractive 
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[bookmark: _Toc144246739]Appendix 2: Used Formulas in Forecasting 
[image: A screenshot of a computer

Description automatically generated]
[image: A screenshot of a computer

Description automatically generated]
[bookmark: _Toc144246740]Appendix 3: Pivot Table for Average Price by Room Type and Year
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[bookmark: _Toc144246741]Appendix 4: Parametric Test (independent Sample t-test) for Mean Difference across Free Lunch
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[bookmark: _Toc144246742]Appendix 5: Non-parametric test for Median Differences across Free Lunch
[image: A test results with a table of scientific tests

Description automatically generated with medium confidence]
[image: A screenshot of a graph

Description automatically generated][image: A screenshot of a graph

Description automatically generated][image: A close-up of a list

Description automatically generated][image: A screenshot of a computer screen

Description automatically generated]
Average Price by Room Type
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