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[bookmark: _Toc14599]PART 1 
The analysis begins with a price determination of the average room. The analysis considers the period between 2017 and 2021, included. The results are presented on annual basis, as shown below.  
Several steps must be completed in Excel – the chosen software – to reach the results. 
The initial step is related to re-ordering of the available data. This is done by using the SORT function. By applying the SORT function, the data set is organised in an ascending order where the time criterion is used. Eventually, the data set is organised in an orderly manner by tarting from 2017 and ending in 2021. The sorting process continues by considering the respective month. Again, an ascending order is used to re-order the data chronologically according to the month of arrival. Data processing can take place after the completing of the re-order process.  
Another Excel function – AVERAGE – is used to calculate the average price on annual data. The arithmetic mean is thus found by using the AVERAGE function. As explained, the chart below shows the respective average values for each year. The creation of the chart is possible by using the chart menu in Excel. As seen, 2018 has the highest average value of £106.45, whereas prices remain the lowest in 2017 at a level of £90.05. Except for year 2017, the observed differences across years are quite insignificant. Mean room prices tend to fluctuate within a narrow range between £101 and £106. This indicates the stability of the market demand.  
 
 
 
 
 
 
 
Figure 1 – Average annual price (£) 
[image: ] 
The results can also be presented by a line chart – a time-series type of visual presentation.  
Figure 2 – Line chart of average annual prices (£) 
[image: ] 
Seasonality of earnings is a common trend in the sector. Therefore, it is quite important to analyse the price changes within a given year. In this way, it I possible to determine the fluctuations from the average annual value. The information can also be of value for business owners, so that the latter are better able to detect strong and weak demand periods. To find the mean monthly room prices for each year, the AVERAGE function of Excel is once again employed. The following chart provides a detailed overview of findings by taking into consideration the mean value for each month and for each year.  
Figure 3 – Monthly mean prices (£, 2017-2021) 
[image: ] 
The results indicate considerable price fluctuations on monthly basis. Typically, prices are much higher in the warmer half of the year – from May to September – in comparison to the rest. Moreover, the observed fluctuations appear to be quite considerable. In the winter period, prices tend to range between £60 and £80, while the summer peak usually reaches £120. These results clearly show the seasonality of earnings which are caused by demand fluctuations over the course of a year. The results are also quite valid in real-life, as the observed fluctuations occur in each of the analysed years.  
It is also relevant to analyse findings based on other criteria. The additional analysis can deliver important in-depth findings regarding the revenue generation capacity of the business. Meal plan can be a factor determining the average price. The available data is once again sorted according to meal plans. The SORT function is used, as it in the previous examples. There are two different meal plans offered by the business, but also there are cases of unspecified meal plan. The latter may mean that visitors had no meal or consumed freely without sticking to a specific meal plan. After the end of the sorting process, the AVERAGE function is applied to find the mean price based on meal plans.  
The results below show that the average price also fluctuates depending on the meal plan under consideration. Meal plan 2 adds value based on the highest mean price of £115.19. Meal plan 1 has a mean price of £103.59. Customers with “not selected” meal plan pay the lowest mean price for a room which is equal to just £94.91.  
Figure 4 – Average price according to the selected meal plan (£) 
[image: ] 
The analysis also considers price fluctuations based on room type. The SORT function is used to order the available data according to room type. There are seven different types of rooms in the dataset. Then, the AVERAGE function is selected to calculate the mean price for each respective type of room. Findings are shown below. They indicate the existence of price differences across the various types of rooms. The most expensive room type is number six with a mean price of £182.21. In contrast, room type three is the cheapest one with a mean price of just £73.68. As evidence, the difference between the lowest and the highest price is quite significant and equal to £108.53. This observation can be potentially explained by the different space and comfort of rooms which in turn determines the value delivered to customers and end prices.  
Figure 5 – Average price according to room type (£) 
[image: ] 
The final criterion under consideration is cancellation. This criterion is important to determine whether price plays a role in determining the final outcomes of a reservation. The hypothesis suggests that more expensive rooms are more likely to be cancelled due to affordability issue. The SORT and AVERAGE functions of Excel are used to order the dataset according to the status – cancelled or not cancelled – and then calculate the mean prices for both groups, respectively. The results are presented for each year, as shown by table 1 below. The evidence indicates that the mean price of a cancelled room is £110.7, whereas not cancelled rooms have a total mean price of exactly £100. The observed variations are valid for all years for the period between 2017 and 2021 without exception. These results support the hypothesis and suggest that price may be a key factor in determining whether a given room is eventually used by customers.  
 
Table 1 – Price differences for cancelled and not cancelled rooms for the period (£) 
	Year 
	Canceled 
	Not Canceled 
	Total 

	2017 
	93.8 
	89.4 
	90.0 

	2018 
	112.1 
	103.2 
	106.5 

	2019 
	108.9 
	98.1 
	101.8 

	2020 
	114.0 
	101.0 
	105.3 

	2021 
	102.1 
	100.9 
	101.2 

	Total 
	110.7 
	100.0 
	103.5 


 
The analysis of the dataset can also be performed based on some other indicators, such as whether the guest is a repeating one, type of booking method, number of guests and others. Nevertheless, this analysis is expected to deliver quit insignificant information with almost no practical value for the business under consideration. Therefore, the main findings are already presented, and they provide clear guidance regarding the price trends and the main engines of revenue for the business. Given this information, important business-related decisions for the future can be made.  
Some caution must be taken when analysing the findings. The main area of concerns refers to the incomplete data from year 2017 where observations include the period from July to December only. Thus, the lack of data for the first half of 2017 erodes the validity of findings regarding the respective year – not only in terms of monthly price trends, but also in relation to the average annual price (see fig. 1).  
In addition, it is important to note the considerable differences in the number of observations. Year 2018 has the maximum observations of 28,038 items. The remaining years have a cumulative number of observations reaching only 8,237. To visualise the inequality of observations, the following pie chart is presented where the share of each year is in percentages of all observations.  
 
 
Figure 6 – Number of observations for each year (%) 
[image: ] 
The evidence clearly shows the issues with the unequal samples across years which in turn my lead to inaccurate conclusions regarding the average price values. Inequalities are observed not only in terms of annual observations, but also when applying the meal plan and room type criteria. Hence, the methodological problem is common for all types of analyses employed in the current report.  
To sum up, the analysis of the dataset was supported by the capabilities of the Microsoft Excel software. In this case, it was mainly relied upon the SORT and AVERAGE functions. In practice, the dataset could be analysed with other functions, as well. Functions, such as IF, IFERROR, LEFT, RIGHT, MID, FIND and COUNTIF, are quite important at the pre-processing stage. At the later stages, what if analysis and all functions under the “data analysis” tab can be employed as a part of an indepth analysis. The choice of tools depends on the specific analytical goals and skills of the respective Excel user. In this report, some basic functions were used. Their contribution, as well as the choice of appropriate visual tools were quite relevant in analysing the dataset and reaching relevant conclusions; thereby, providing valuable information for the business decision-making process.  
[bookmark: _Toc14600]PART 2 
[bookmark: _Toc14601]Question 1  
The number of female and male students can be easily found in Excel by using the COUNTIF function. In general, the COUNTIF function is appropriate for identifying the number of specific cells responding to a given criterion. In this question under investigation, the function should select only cells with text value in the provided dataset. More details regarding the calculations are shown below.  
Female students are found by using the following function: COUNTIF(H2:H2134,"Female"). Respectively, the same approach is used when counting the number of male students. This is done with the following function: 
COUNTIF(H2:H2134,"Male"). 
Excel calculations show that the number of female and male students is unequal. It is 1,056 and 1,077 students, respectively.  
[bookmark: _Toc14602]Question 2  
In practice, the same function – COUNTIF – is applicable when calculating the number of people qualifying for reduced or free lunch. The function is used together with the respective range of cells from the provided dataset. The evidence shows that 918 students can benefit from a free or price-reduced lunch. This finding is calculated based on the following formula: COUNTIF(I2:I2134,"Qualifies for reduced/free lunch"). 
Similarly, the number of students with no access to free or price-reduced lunch is found with the same function: COUNTIF(I2:I2134,"Does not qualify"). The results indicate that 1,215 students do not qualify.  
[bookmark: _Toc14603]Question 3 
At the pre-test and post-test scores, the mean number of students, who qualify for free or price-reduced lunch, is as follows.  
The mean of students who qualify for reduced/free lunch in terms of pretest and posttest scores are found as follows: 
· Pre-test level: AVERAGEIF(I2:I2134,"Qualifies for reduced/free lunch",J2:J2134). The result is 45.25.  
· Post-test level: AVERAGEIF(I2:I2134,"Qualifies for reduced/free lunch",K2:K2134). The result is 57.48.  
Respectively, the mean score of non-qualified students is calculated as follows:  
· Pre-test level: AVERAGEIF(I2:I2134,"Does not qualify",J2:J2134). Based on the calculations, the result is 62.29.  
· Post-test level: AVERAGEIF(I2:I2134,"Does not qualify",K2:K2134). In this case, the result is 74.38.  
Another formula from the Excel package is applied to find the conditional median at pre- and post-test levels. The calculations below show the number of students who qualify for free or price-reduced lunch. 
· Pre-test level: MEDIAN(IF(I2:I2134 = "Qualifies for reduced/free lunch",J2:J2134)). The result is 44. 
· Post-test level: MEDIAN(IF(I2:I2134 = "Qualifies for reduced/free lunch",K2:K2134)). The result is 55. 
Respectively, the same formula for conditional median is also applicable to identify the number of students who fail to qualify. This is shown below at both levels.  
· Pre-test level: MEDIAN(IF(I2:I2134 = "Does not qualify",J2:J2134)). The result is 62.  
· Post-test level: MEDIAN(IF(I2:I2134 = "Does not qualify",K2:K2134)). The result is 74.  
[bookmark: _Toc14604]Question 4  
Considering the question, it is important to use two specific functions in Excel: 
AVERAGE and MEDIAN. This is done at both stages – pre- and post-test one. More specifically, the calculations are shown below: 
Pre-test mean scores are found by using AVERAGE(J2:J2134). The result is 54.96. At the post-test stage, the following function is used: AVERAGE(K2:K2134). It leads to a result equal to 54.96.  
Given the need to also calculate the median scores, a new function is used, as shown below.  
At the pre-test level, it is used MEDIAN(J2:J2134). At the post-test level, the function is MEDIAN(K2:K2134). The pre-test median value is 56, whereas the post-test one is 
68.  
[bookmark: _Toc14605]Question 5  
Clustering is a process which collects and aggregates different data points based on similar features (Garbage, 2018). In the field of business intelligence, clustering is widely used to identify similarities between variables. Such similar characteristics are not initially detected; hence, clustering is of help in conducting a more in-depth analysis and enriching the understanding regarding processes and trends (Garbage, 2018). 
The K-means algorithm has several stages which must be conducted in a sequential order. First, it is important to consider the randomly selected centroids (Garbage, 2018). The following table provides descriptive statistics measures regarding the groups. Thus, it is possible to identify the initial centres of the two clusters, as shown by the mean values of each cluster.  
Table 2 – Descriptive statistics of the main clusters  
[image: ] 
The second step in the K-mean algorithm refers to performing iterations. In this specific case, seven iterations are performed with the purpose of optimising the positioning of the existing centroids (Garbade, 2018). New cluster centres are identified based on the outcomes of the seven iterations.  
 
 
Table 3 – Iterations history 
[image: ] 
Third, the K-means algorithm stops performing iterations based on two developments. Iterations may be determined in terms of number, or, alternatively, stop being produced when there is no need for additional calculations (Garbade, 2018). Considering this, the third stage of the algorithm produces new clusters with stabilised values. In this case, the newly produced values are shown below.  
Table 4 – Final cluster centres 
[image: ] 
By employing a two-cluster analysis, it is determined that the pre-test and post-test scores for cluster 1 exhibit values of -0.878 and -0.886, respectively. Within cluster 2, the pre-test score is recorded as 0.764, whereas the post-test score is documented as 
0.772. 
Figure 7 – Final centres of clusters 
[image: ] 
The visual representation depicts the data in the form of two distinct clusters. It is evident that the utilisation of pre-test and post-test scores enables the classification of students into two distinct groups. In cluster 1, the mean values of pre and post test scores exhibit negative values, whereas in cluster 2, the mean values are positive.  
The discussion and performed SPSS calculations show that the dataset can be divided based on cluster scores.  
[bookmark: _Toc14606]Question 6 
Data mining is a commonly used term related to the systematic examination and analysis of extensive datasets with the objective of extracting new insights and information (Sharda et al., 2014). There exist multiple data mining approaches that are frequently employed in practical applications, and these methods can be classified into two primary categories: knowledge discovery and prediction (Perner and Fiss, 2022).  
More details are shown below.  
 
 
 
 
Figure 8 – Overview of the main data mining methods  
[image: ] 
Source: Perner and Fiss (2022) 
To begin with, the process of classification serves as the initial and fundamental approach in data mining, wherein diverse observations are systematically grouped based on certain criteria. This categorisation enables the anticipation of forthcoming patterns and trends (Perner and Fiss, 2022). For instance, in marketing, it is possible to categorise each consumer based on specific socio-demographic characteristics that are correlated with an increased probability of making a purchase. Therefore, it is advantageous for a business to focus its marketing efforts exclusively on the identified target audience to optimise results.  
Second, regression is an additional predictive technique in the field of data mining. Regression analysis is a statistical method used to identify a dependent variable that can be explained by a group of independent variables. Regression analysis is a statistical method that suggests the presence of a causal link between independent and dependent variables (Tabachnick and Fidell, 2013). Regression analysis is commonly employed in the fields of economics and marketing to investigate specific trends and behavioural patterns. This analytical approach involves adding a collection of explanatory factors that have the potential to influence the dependent variables under examination.  
In general, the use of knowledge discovery methods precedes the application of predictive approaches (Perner and Fiss, 2002). The third technique refers to deviation detection. It is typically employed to identify outliers within a given dataset, hence extracting significant information (Perner and Fiss, 2002). For instance, the examination of adverse consequences resulting from a certain pharmaceutical substance may employ the technique of deviation detection to identify and elucidate the manifestation of severe adverse reactions.  
To carry on, cluster analysis is a technique that is employed to identify instances of clustered observations based on a specified criterion (Sharda et al., 2014). In the aforementioned example from the pharmaceutical sector, the occurrence of clustered reactions to a drug may be regarded as a favourable advancement, as it would successfully remove the presence of extremes.  
Fifth, data visualisation is commonly employed in practical applications to simplify research findings or streamline extensive datasets (Whitten et al., 2017). The utilisation of visual aids, such as charts, graphs, tables, histograms, and other similar tools, has the potential to enhance the process of knowledge acquisition due to the prevalence of visual learners in the population.  
It is important to note that not all data possesses numeric attributes. Therefore, business organisations may encounter instances of text mining to extract important insights from a substantial volume of written text (Whitten et al., 2017). The method of text mining generally involves multiple stages that gradually increase in complexity of the analytical process, as illustrated by the following chart. Typically, clustering serves as the preliminary phase in text mining, which is afterwards succeeded by classification and statistical analysis of pivotal terms. The most sophisticated approach to text mining involves the utilisation of syntactic and semantic analysis techniques to extract intricate data and discover underlying meanings. 
 
 
 
 
 
 
 
 
Figure 9 – Text mining process and methods  
[image: ] 
Source: Segall et al. (2022) 
Considering the aspects of text mining, it may include both qualitative and quantitative analytical methods. They are chosen based on the specific context and goals of the analytical process (Segall et al., 2022). 
[bookmark: _Toc14607]Question 7  
SPSS and Excel are compared below. The main advantages and drawbacks of both types of software are identified accordingly.  
 
 
 
 
 
 
 
Table 5 – Comparison of SPSS and Excel  
	Software  
	
	Advantages 
	
	Disadvantages 

	SPSS  
	▪ 
▪ 
▪ 
	A high level of userfriendliness 
Capacity to deal with large volume of data.  
Attractive user interface.   
	▪ 
▪ 
▪ 
	High costs of acquisition.  Limited functionalities in some areas.  
A more difficult installation process.  

	Excel 
	▪ 
▪ 
▪ 
	Extremely low cost. 
A wide scope of analytical functionalities. 
May be accessed by many users.  
	▪ 
▪ 
▪ 
	User bias continues to be an issue. Specific skills are needed for some complex functions. No sophisticated security protection.  


Sources: Natter (2019); Heath (2020) 
The lower price of Excel in comparison to SPSS tends to contribute to an enhanced level of accessibility and affordability. Hence, it is not surprising that Excel is widely used in practice. In contrast, the capacity of SPSS to cope with more complex issues and large volume of data make it more attractive for some niche users.  
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