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To assess the average price per year in such a huge data set and present results on a yearly basis, data should initially be ordered in a specific order. As currently, the data set is chaotic and not based on a specific pattern. For the analysis to be accurate, objective and serve as a useful input for decision-making, data should be pre-processed and then assessed. Data preprocessing is related to transforming raw data into understandable information in an appropriate format and/or order, allowing accurate calculation, analysis and manipulation reflecting decision-makers’ needs and aims (Daniel, 2020). Better data preprocessing allows for more accurate results and, respectively, more informed decisions made on the basis of information and analyses used. Data preprocessing includes any form of data preparation and changing of raw data into another format (Lawton, 2023). 
There are many different functions in analytical software, including Excel, that can be used for effective data preprocessing. Examples include sampling, transformation, removing noise from data, synthesising relevant data from missing values, extraction of needed data and/or sorting and filtering data, addressing the specific goals of data analysis which will be performed (Lawton, 2023). Data preprocessing is the first step in any data analysis process, especially when large data sets are concerned. Very often, these are rather messy and often prepared in a chaotic manner. This means that data is nor ordered, may create duplicates or missing values and all these may serve as a barrier to accurate and credible analysis (Lawton, 2023). Depending on the needs of data analysis, data preprocessing may include data profiling, data cleansing, data reduction, data transformation, data enrichment and/or data validation (Lawton, 2023). All these aim at preparing data entries and information used to be suitable and appropriate for the data analysis techniques which are intended to be used. 
In the case of hotel reservations’ data sets, there are more than 36,000 data entries which need to be ordered based on multiple criteria, so that the average price per year can be assessed and analysed in a way that it is useful for managers. One of the main functions of Excel used for data ordering and preprocessing is SORT. Sort function, as the name suggests, is used to order the data on the basis of sorting it according to pre-defined criteria. It has been applied by selecting the whole dataset, selecting the SORTING menu and choosing to sort data based on year of arrival. As a result, the data has been ordered based on years from 2017 to 2022 in an ascending order. This has been the main preprocessing arrangement of the dataset before analysing it according to the question. 
The question requires to assess the trend of average price of the hotel reservations in the period 2017 to 2021 (2022 being excluded). For this purpose, the function AVERAGE has been used for each of the five years in the range. The inserts of the formula in Excel after the data has been ordered in an ascending order in terms of both years and months of arrivals, include the following:
· 2017: =AVERAGE($Q$2:$Q$6101); result is $90.05
· 2018: =AVERAGE($Q$6102:$Q$34139); result is $106.45
· 2019: =AVERAGE($Q$34140:$Q$34316); result is $101.78
· 2020: =AVERAGE($Q$34317:$Q$34514); result is $105.34
· 2021: =AVERAGE($Q$34515:$Q$34706); result is $101.23
AVERAGE is one of the many functions and tools that are available in Excel for evaluating and assessing different types of data for decision-making. The trend of average price for the examined period is shown below, both in line and bar charts. As evident from the results, the lowest average price has been reported in 2017 and the highest – in 2018. 
Figure 1 – Average price per year (£)
[image: A graph with numbers and a line

Description automatically generated]
The results can also be presented by using a bar chart, as shown below. 
Figure 2 – Average price per year (£)
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Excel is one of the most used platforms for processing and analysing data. Apart from the wide range of calculative functions, the program also provides managers and decision-makers with more detailed assessment of data. In a separate menu Data -> Data analysis -> Analysis tools, the software offers a wide range of different statistical and analytical solutions, which fulfil a large variety of data assessment needs. Some of the examples include ANOVA analysis (single and multiple factors replication), correlation analysis, covariance analysis, descriptive statistics, regression analysis and many more. In addition to that, Excel also has many functions which can also be automatically used for analysing different data sets, including average, sum, median, mode and many more. Data analysis tools in Excel allow analysts to assess various types of information in the way that best fits their needs and expectations from the evaluation. This can also be implemented in different types and formats of both quantitative and qualitative data, which makes Excel appropriate for use for many different forms of data analysis needs and users of information. Excel is also considered as being very user-friendly, allowing users with less experience to also use the program without the need of sufficient training. However, for large datasets, Excel might require more time and effort to assess information, analyse and preprocess it, so this should also be considered. Despite all this, Excel is still considered to be the best and most appropriate program for data processing and analysis used by millions of people across the globe and a wide range of businesses and different organisations. 
The analysis of data would also depend on the skills and preferences of the analyst. Excel offers a variety of functions and tools for analysis in case the analyst is willing to assess information in a greater depth. For example, apart from analysing the average price for the period on an annual basis, I have also decided to check the average price based on toom type and meal plans. 
As visible below, the average price based on room type is significantly different, so this should also be considered when evaluating the results from the data and using it as input for decision making. The highest average price is recorded for room type 6 and the lowest – for room type 3. Thus, average price is not deviating only by year but by room type. Thus, depending on the needs of the analyst, the average price on an annual basis can also be broken down into room type, so that differences can be identified and considered.
Figure 3 – Average price based on the room type (£) 
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The dataset also provides opportunities to analyse some other potentially important determinants of prices. The business offers different meals plans which are not used by all customers. Therefore, it is important to explore whether the chosen meals plan affects final prices and can be used as a factor for improved profitability. 
There is a significant difference in average price when meal plans are also considered. As evident from the graph below, the highest average room price is registered for visitors that have selected meal plan 2, while the lowest is recorded for those who have selected meal plan 3. The specific amounts are $115.31 and $41.20 respectively, which indicates severe deviation. Thus, when pricing decisions are evaluated, this should also be considered as a factor of influence. 
Figure 4 – Average price based on meal plan (£) 
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To calculate the average prices with a condition (room type and meal plan), the AVERAGEIF function has been used. Specific formulas used for the two (exemplar for each type), include:
· For room type: =AVERAGEIF(H2:H36276, "Room_Type 1", Q2:Q36276)
· For meal plan: =AVERAGEIF(F2:F36276, "Meal Plan 1", Q2:Q36276)
As it has also been observed already, Excel is also very useful in visualising and presenting results of data analysis. Excel offers a wide range of different chart types, depending on the data selected for visualisation and the preferences of the analyst. Some examples include column charts, line, pie, bar, area, scatter, surface, radar and combo charts which combine more than one type. Above, line and column charts have been used, as these are considered as some of the most appropriate options for presenting comparisons (e.g. room types and meal plans) and historical trends (line chart for changes of average price per year). 
There are many other options of charts and visualisation tools which can be used for presenting results of data analysis in an understandable, summarised and synthesised way, so that it is useful for decision making and evaluation of alternatives. Excel is also very useful for people who do not have a lot of experience with such software, as it also has automatic recommendation for most appropriate type of chart that would fit the data set, as well as the option to change styles depending on own preferences. Thus, it is a very convenient and appropriate option for people who lack graphical skills. At the same time, the variety of different chart types allows for the program to produce different types of visual content which would fit all different needs of decision makers and would present information in a synthesised and understandable way. 
To sum up, it can be concluded that Excel is a very useful, helpful and appropriate tool which is widely used for data preprocessing, analysis and visualisation. It provides analysts with many different options, tools and functions that can be applied for different types of data and information, depending on the needs of data input. 
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The question requires to count the number of male and female students in the dataset provided. This can be automatically performed by using the COUNTIF function which finds the number of cells containing a specific numerical or text value. The results are shown below. Using the formula shows that the total number of students include 1056 female and 1077 male. 
	Female
	1056

	Male
	1077


The specific formulas used to find these results are also shown as follows:
· For female students: =COUNTIF(H2:H2134,"Female")
· For male students: =COUNTIF(H2:H2134,"Male")
COUNTIF is one of the functions in Excel which is most used for finding number of text values in a data set. 
[bookmark: _Toc144306897]Question 2
The same function COUNTIF is also used for answering this question too but replacing the qualitative criteria with the fields related to qualification for reduced or free lunch. Results are shown below.
	Qualify
	918

	Does not qualify
	1215


The formulas used to find them are as follows:
· For qualifying: =COUNTIF(I2:I2134,"Qualifies for reduced/free lunch")
· For not qualifying: =COUNTIF(I2:I2134,"Does not qualify")
[bookmark: _Toc144306898]Question 3
The mean is an arithmetic average, while the median is the value in the middle of an ordered data set. Thus, knowing this can lead to the assumption that the question is not directly focused on the variables of qualifying or not qualifying for reduced or free lunch, as this is qualitative range and cannot have a mean. Due to all this, a decision has been made to use mean and median in terms of pretest and post-test scores of students, based on whether they do or do not qualify for reduced/free lunch. The automatic functions used include AVERAGEIF - with a condition for the qualification - and MEDIAN. Calculations have been performed two times for each to also reflect the pretest and post-test scores. 
Table 1 – Key findings regarding the mean results of students 
	Qualify
	918
	Mean pretest
	45.25
	Mean post-test
	57.48
	Median pretest
	44
	Median post-test
	55

	Does not qualify
	1215
	Mean pretest
	62.29
	Mean post-test
	74.38
	Median pretest
	62
	Median post-test
	74



Formulas used are used as follows:
· For qualified pretest score mean: =AVERAGEIF(I2:I2134,"Qualifies for reduced/free lunch",J2:J2134)
· For qualified post-test mean: =AVERAGEIF(I2:I2134,"Qualifies for reduced/free lunch",K2:K2134)
· For not qualified pretest score mean: =AVERAGEIF(I2:I2134,"Does not qualify",J2:J2134)
· For not qualified post-test score mean: =AVERAGEIF(I2:I2134,"Does not qualify",K2:K2134)
· For qualified pretest median score: =MEDIAN(IF(I2:I2134 = "Qualifies for reduced/free lunch",J2:J2134))
· For qualified post-test median score: =MEDIAN(IF(I2:I2134 = "Qualifies for reduced/free lunch",K2:K2134))
· For not qualified pretest median score: =MEDIAN(IF(I2:I2134 = "Does not qualify",J2:J2134))
· For not qualified post-test median score: =MEDIAN(IF(I2:I2134 = "Does not qualify",K2:K2134))
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To find this result, the mean and median functions have been used, as already explained. In this case, the general average mean function is applied as there is no conditional variables which should serve as filters. Results are shown below.
Table 2 – Mean scores 
	Mean pretest
	54.96

	Mean post-test
	67.10

	
	

	Median pretest
	56

	Median post-test
	68



The formulas used to find results are as follows:
· For pretest scores mean: =AVERAGE(J2:J2134)
· For post-test scores mean: =AVERAGE(K2:K2134)
· For pretest scores median: =MEDIAN(J2:J2134)
· For post-test scores median: =MEDIAN(K2:K2134)
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This question is specific and requires the use of an advanced software type – SPSS. It is important to perform a multi-step analysis with several distinctive stages to achieve relevant clustering. The latter is a process which aggregates different types of observations based on a specific criterion. Hence, the establishment of similar characteristics is a major consideration in clustering. The process of clustering is relevant in business context, as data can be reorganised and analysed, so that new and initially unexpected findings are found. 
The use of K-means algorithm is essential in the process. The starting point is to identify the existing clusters. In this case, this is easy, as descriptive statistics results clearly show the means of the two groups – pre- and post-test one. The results are shown below. As seen, there is no need to re-order the data, as calculations can be made based on the existing dataset. 
Table 3 – Descriptive statistics of existing clusters
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Data analysis requires the performance of iterations – a key stage of the K-means algorithm. Seven iterations are performed, as shown below. The process with the iterations is repeated until reaching the value of zero. An alternative approach would be to determine the number of iterations in advance; however, this may lead to inefficiencies in terms of unnecessary additional iterations or not being able to achieve the zero value. 

Table 4 – Iterations 
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Based on the iterations, the data is transformed in a way, so that new cluster are formed. These clusters are stable and have new mean values, as shown below.  
Table 5 – Final cluster 
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Thus, the newly produced cluster have new mean values, as reported in the table. The results are different than the initial mean values. They represent new stable points around which it is possible to develop centroids. The information can enrich the understanding of students’ scores and the actual effectiveness of the processes. 
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Data mining is related to the processes of analysing large volumes of information with the aim of identifying patterns and extracting useful information which can then be inserted in decision-making that contribute to organisational growth and development (Twin, 2023). 
Very often, data mining is used for collecting valuable input to develop more effective marketing campaigns, create successful product strategies, improve customer service, increase sales or decrease costs (Twin, 2023). Data mining is based on assessing different large blocks of data with the goal of identifying patterns and trends (Twin, 2023). A branch of data mining is text mining which is associated with using machine learning for analysing text format of data (DataScientest, 2023). It is applied by using various artificial intelligence algorithms with the aim of assessing different patterns and use them to make future predictions. Text mining is extremely beneficial for business organisations as it reveals valuable patterns from various data, such as customer reviews, ratings, mentions on social media and others. As these are qualitative data, text mining is the most appropriate way to assess and identify patterns and trends across all these different formats of information. Approximately 80% of data generated by individuals is unstructured and include so many sources, such as emails, social media posts, written discussions, survey results, reviews and many more, generating large volumes of diverse information which can hardly be assessed without text mining techniques (DataScientest, 2023). 
The specific stages of data/text mining include:
· Collecting datasets and inserting them into data warehouses (on-site or cloud-based).
· Pre-processing data depending on aims and needs of the organisation.
· Organising data in an appropriate order or sorting.
· Analysing data using data mining tools.
· Presenting output of analysis in preferred format.
One of the main uses of data mining is in ecommerce. Companies like eBay use data mining to identify different relationships between products, preferred price range by buyers, assessing purchasing patterns and many more (Twin, 2023). eBay uses results to recommend different products to buyers based on the output of this analysis and in this way, it increases sales and growth.
Data mining and text mining are also used in retail for many different purposes. For example, Tesco uses Clubcard data to identify joint purchases of different products and implements this information when making decisions in regard to shelves and aisles ordering (Iberdrola, 2023). 
In addition to that, the company uses data mining and text mining to analyse customer reviews qualitative data and identify trends and patterns in terms of buyers’ opinions and preferences in regard to specific products (Iberdrola, 2023). This is then implemented in marketing campaigns, product portfolio decisions, promotional events, new product development and many more. 
Data mining is also sufficiently used in banking industry to better understand and manage business risks. Companies like HSBC use data mining tools incorporated in their software for developing credit ratings and intelligent anti-fraud systems (Iberdrola, 2023). These are based on assessing large pools of data in regard to previous credit history, purchasing patterns, card transactions and many more (Iberdrola, 2023). 
Data mining is also very often used in medicine and medical institutions. It allows doctors to have better diagnostics on the basis of patients’ records and analytics of previous history, health status, medications, physical examination results, treatment patterns and many more (Iberdrola, 2023). Apart from providing better diagnostics to patients, this also contributes to better and more effective management of health care resources, which in the general case is also reflected in improved financial indicators. 
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The main advantages and drawbacks of SPSS and Excel are shown below. 




Table 6 – Main advantages and drawbacks of SPSS and Excel 
	
	SPSS
	Excel

	Advantages
	· Very fast to perform complex operations
· Greater accuracy of results
· Allows the processing and analysis of large volumes of data
· Easy transferring of data from other applications and formats
· Compatible with many other business programs
	· Easy to use
· Allows a large range of tools for organising and analysing data
· Multiple user access allowed
· Large variety of functions and tools available 
· Requires less skill and expertise

	Drawbacks
	· Relatively costly
· Requires greater skill and expertise to perform all tasks
· More complex
· Some tools are only accessible with additional payment
	· Less secure
· Less options for statistical analysis
· Some errors and improper rounding are evident with several functions
· Slower autofill functions
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