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Hotel Reservation Dataset
This dataset contains information regarding the number of guests who arrived in the hotel from 2017 to 2022. The user has included various variables in the spreadsheet such as room type, parking required, demography, Booking ID, Arrival, prepetition, Market type, Special requests and Booking status. With the help of Microsoft Excel, the user is given the ability to pre-process data, analyse the data as well as visualise data. In this part, the analysis that will be done will focus on determining the increase or the decrease within the average price from 2017 to 2022. This project will consider various formulas and functionalities as well as apply two alternative functions that can help solve the analysis.
Pre-processing the data using Excel
Pre-processing data is a procedure that includes the modification of raw data. The process of Data pre-processing includes various steps such as Data Integration, Data cleaning, Data transformation, Data reduction, Data normalisation and Data discretisation. Data processing is used in performing various types of analysis regarding the specific needs of the data to be prepared and analysed to be free from errors.
First step: This step will include the establishment of the original dataset in which the data that is to be processed is collected and stored.
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Figure 1: The dataset for the Hotel reservation
Step Two:  The next step will help eliminate the unnecessary formatting. To meet this, the database at large will be selected and then follows clicking the Autofit row height as well as the Autofit Column width. These options can be found in the Format Option. With this, it makes it easier for particular columns as well as rows to be extracted to the different sheets in which they can be analysed.
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Figure 2: The Format Cells
Step Three: This then follows the Sort and Filter button that can be found in the Home section. This is done through the selection of the header row. This option allows the creation of identities as well as the rates of inconsistencies within every column. For analysing, the columns to be used are the Average price as well as the Arrival Year.
[image: A screenshot of a computer

Description automatically generated]
Figure 3: Sort &Filter
Figure 4: Filtering of the Column of Arrival Year[image: A screenshot of a search box
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Figure 5: Filtering of the Column of Average Price
Step Four: It can be seen that the Average price column, has missing values; these values have to be removed to make it easy to carry out the analysis. This can only be done through the selection of the null values rows from the table (Rows that the prices are Zero) as well as eradicating such rows at once.
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Figure 6: Selecting the null values using the dropdown list for the price column
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Figure 7: Deleting the average price rows containing null values
Analysis of Data using Excel
IF Formula
The data points which are needed for the process of evaluating are extracted and inserted within a structured process having major reasons as analysing. Hence the Average prices, as well as Arrival year data points, are separated from the other data in the table, as they are arranged structurally awaiting analysis. With the help of this conditional formula, the summation value for the respective years is easily extracted. The figure below (8) shows the use of the SUMIF () in creating a new set of data. With the syntax below, it shows the conditional formula that is being used within the case. The range “A: A” is the “Lookup Range" which is then followed with the criteria as well as the range “B: B” which is called the Return range.
"Syntax: SUMIF (A: A, "2017", B: B)"
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Figure 8: Extracting the fields that are required”
The database that is needed for the analysis that contains the “ Arrival Year, as well as the Average price has been  displayed in Figure 9[image: A table with numbers and text
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Figure 9: Data analysed using the Conditional formula
PIVOT Table
Pivot table within Excel helps the user to give large amounts of data which have been placed in large amounts of datasets in a more condensed format that is more summarised focusing more on the field that is more required (Domino et al., 2021) The dataset for hotel reservations has a large number of records that needs proper structuring to enable analysis. Using the PIVOT features, the steps below can help achieve effective structuring as below
First Step: Selection of the entire database that is to be summarized
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Figure 10: Selection of the entire database
Step two: The pivot table option can be found within the Insert Section of the Excel framework
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Figure 11:  Insertion of the Pivot tables
Third Step: Upon clicking the pivot table option, it comes with a new window which is named “Create pivot table”. This window needs data regarding the table range as well as if the Pivot table has to be input in the new worksheet
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Figure 12: Creating the PIVOT table
Fourth Step: This then follows the new worksheet which comes in the place where the Pivot table pane has been obtained. This then follows a selection of the required fields following the checklists that have been given opposite every column name. This as well could include the required conditions too. For this individual case, we need the Arrival year and Average price Column. This can then lead to the creation of a structured table that resembles that of Figure 9 can be created through the extraction of the values that are required from the pane of the pivot table. It is clear that the “year or arrival” has to be dragged within the filter column to observe the individual outcomes. This procedure has been shown in the figures below
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Figure 13: Insertion of the Arrival Year field
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Figure 14: Inserting Average price field
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Figure 15: Dragging values within the panes required
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Figure 15: Extracting values within the pivot tables
Visualisation and Interpreting Data Using Excel
The line chart that has been showcased below shows the amount of data that has been estimated within the other sections of analysing. The issue that has to be answered is more on is the average price has encountered reductions or increases from 2017 to 2022.
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 Chart one: Line depiction of the average price trend from 2017 to 2021
Interpretations
According to Chart One, it is clear that there is a clear upward trend from the year 2017 to 2018 when considering the total average price. The general growth which has been observed within the period was more than four times the initial value
From 2018, the average price observed a reduction trend up to 2021. The maximum reduction was recorded from 2018 to 2019 by 99.3% which is more trendemous. However, for 2019 and 2021, there was not much growth.
In 2018 the hotel experienced a maximum average price recording £2984k while in 2019; the hotel experienced a minimum value of £18k
 Generally, it can be concluded that the hotel business experienced a reduction in the average price value from 2017 to 2022 by an approximate percentage of 96%.

Part 2
 The “Student Score.csv” will be used in this part. This database has up to 2133 records within 14 fields.[image: A screenshot of a computer
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Figure 1: Student Score Database

Gender distribution within the Student score database
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Table 1: Distribution of the gender of students
Chart 1: Gender distribution[image: A blue and red circle with text
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2133 students were evaluated for this study. The population was distributed having the male taking 49.5% and the female population taking up to 50.5%. Despite that the number of male students was higher than the female population; they have a distribution of nearly half of the general population
Qualification statistics for reduced/ free lunch

 Table 2: Distribution of qualified and disqualified students for reduced/free lunch[image: A screenshot of a computer
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Of the total of 2133, only 43% of only 918 learners qualify for free lunch. Up to 57% accounting for 1215 learners did not qualify for free lunch
Mean and Medium Value for qualification statistics
The mean value of the number of students who qualified for free lunch and those who did not qualify for free lunch is as below
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The median value for the students who did not qualify and those who qualified for free lunch is as below
[image: ]
Mean and Media Value of Pre-test and Post-test Scores
Table 4: Median and Mean values within the pre-test and Post-test scores[image: A screenshot of a statistics
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Table 4 shows the general test of 2133 learners and shows the variations within the men's values and the median values for the pre-test scores. The average pre-test score is 54.96, as well as the median pre-test score, is 56. This means that half of the learners' scores have been achieved on both sides of the values. The average post-test is 67.1 and the median post–test score is 68. Higher post-test scores are acquired by learners compared to the pre-test scores.
 Clustering
K means clustering
K-means clustering is a framework that is used in making clusters that consist of similar characters which vary from each other. In our case study, the "K" or the number of the clusters which have been selected are two the Z score which is the pre-test score and the Z score which is the Post-test score. This in turn forms two clusters the 1st cluster with 993 learners and the 2nd cluster having 1140 learners
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Chart 2: Segmentation of Cluster

Table 5: Initial Cluster Centres and Final cluster centres [image: A screenshot of a data
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Table 6: ANOVA table and statistical significance
Cluster Centres; These are the major points that showcase the mean value of the points that are located within a cluster. Table 5, shows the initial as well as the final cluster centres for the pre-test and the post-test scores. Table 6 it has displayed the statistical variation within the clusters having both variables which has been reported in a NOVA table. The mean values for the first and the second cluster are 0.87 and 0.76 while for the post-test scores, the first and the second cluster has 0.88 and 0.77. In table 6, it shows the mean values which are variable with the other. Furthermore, the post-test and the pre-test scores have showcased more dependency on Cluster 1 and Cluster 2.
Data Mining and Methods of Text Mining
Data Mining
It has become more important for companies to manage big data more efficiently considering the increase in data skyrocketing passing each day. Being that abidance of data is overwhelming; companies work on gathering relevant data within the data that has been gathered. Businesses need to consider meaningful insights that can help advance their decisions making process, increasing their outcomes as well. Furthermore, the insights will help the company in developing long-term goals as per the mission of the company. Data mining is one of the effective methods that can be used in deriving and analysing data (Ernawati et al., 2021). The significance of data mining majors with removing the intuitive making of decisions and diverting to basing decisions on numerals. There is vast use of data mining which is used in creating forecasts the future values to lower the threats eradicating risks, ensuring that the warehouses have been maintained and are updated as well as using any opportunity that is available to ensure that the company stays competitive in the market. Using the various lenses of data mining, client segmentation will be achieved; with this, it becomes easy for the company to extract meaningful patterns and trends within consumer behaviour. With this, the company will be able to give its clients products that meet their needs as well as products that are up to date with the current trends. This in turn will increase client satisfaction as well as loyalty which is the base of success of any company.
Clustering
Clustering is the process of creating segments within the different points of data considering the difference in features (Hossain, 2019). This is a method that can be sued in creating targeted promotional messages; this method can also be applied to data mining. For example, a business person could target individual clients and group products focusing on brand, client preferences geographical features as well as price. This will also include the different types of density-based, partition, grid-based and hieratical
Association
In regards to the meaning of Association, this is a method that includes a user looking into associations or relationships within variables. This is important focusing on focusing on insights that have been hidden furthermore those that are usually overlooked that could help in getting information that will be useful. This method is more used in marketing segments as well as in the construction of the company's strategies that will increase the revenue that the company is generating. Relationships could be single dimensions in which one individual data point is given more concentration considering the allocated time this could also be based on multi-dimensional in which the concentration becomes wide having various variables which have relationships that coexist.
Visualisation
Visualisation of data is when data is converted to graphical formats (Inusah et al., 2022) This technology is important in any business not minding its size large or small that will help in communication effectively with the stakeholders. The company's operations become more optimal when there is increased efficiency in communication which is easily achieved through the creation of visual reports. Through data visualisation, a company can easily condense data into a figure that gives quick comparisons. This could include histograms, correlation plots, heat maps and density plots. The choice of technology depends on the kind of data that is being visualised as well as the kind of result that the company is expecting.
Text Mining
Just like numbers, characters, as well as texts, are among the vast number of data that are being put in use regularly. Text mining includes extracting and retrieving insights that are meaningful from the textual data that is unstructured. This is a type of data mining which relates to the textual data as is related to “Natural Language Processing”. Data mining on the other side allows companies to gain insights from other sources such as feedback from clients who are more in textual formats as well as from articles, newspapers and journals. Despite that there are various benefits of data mining including saving on the cost of production with the diverse features that help the company to manage the vast amounts of data, there is a downward that there could be possibility that noise could be introduced within the results as well as the requirements for the skills that are highly advanced. Below are some of the methods that could be applied to text mining
 Keyword Based Associations
This technique focuses on particular keywords as well as analysis of patterns and relationships among them. This technology begins with the pre-processing stage in which alters the relationships within the keywords are determined. This technology helps one to meet time efficiency as there is no manual work being done.
Automatic Document Classification 
This method includes the categorisation of the large amount of documents which have been posted online. These documents are classified in accordance to the individual attributes. This categorisation is based on the category, identifying as well as analysing the documents. The classification could be done using various techniques such as clustering, labelling as well as rule-based techniques for instance sentiment analysis.
Advantages and Disadvantages of SPSS and Excel
SPSS
This is software that bases on statistics within different fields such as health science, healthcare, social science and education. The software offers features that are easy to use which makes it to be liked by many. Some features include documentation features as well as features offering management of data (Rahman and Muktadir, 2021). Relational databases, textual formats as well as spreadsheets are supported by SPSS for both descriptive as well as predictive analysis.
	Advantages
	Disadvantages

	· The software contains a Graphical user interface that is user-friendly as it consists of capabilities that have been maximised

· This software offers a more comprehensive statistical capability within the software package that gives a chance for smarter data sensing with functionalities such as the capability of forming variables through the reading of information. The software consists of a wide range of statistical extension

· SPSS offers a wide range of  file formats for instance SAS and Stata as well as other spreadsheets
· SPSS has also increased compatibility due to the increased facilities that make it different from other software offering statistical services. This software is compatible with OS, Mac as well as LINUX

· The software offers an increased accuracy in predictive analysis in regards to the variable that is targeted that can be easily achieved through applying the SPSS which gives the researchers a wide range of benefits
	· Obtaining a commerce licence is a main drawback being that the software offers different packages with lucrative perks. In many of the packages, it is way costlier even when discounts are offered

· Some of the visual graphs that are obtained cannot be customised as compared to other software such as Excel

· Some of the modules as well as add ons can be difficult to use. Furthermore, the software could experience slowness in operation being that there is heavy consumption as a result of add-ons



Microsoft Excel
This is a software that was developed by Microsoft that gives the user the ability to store, clean as well as carry out data analysis within a spreadsheet framework (Rouse, 2020) With the availability of a vast number of functions and formulas, data visualisation and analysis can be attained. The framework is compatible with OS, Mac and Windows. With the vast features that the company offers, it encapsulates the formatting of cells PIVOT tables, graphs and charts.
	Advantages
	Disadvantages

	· There is unlimited input of data that creates more simplicity

· The functions and formulas permit the calculation and retrieving data to be quicker and easier

· As to the traditional paperwork, the spreadsheets allow the company to have multiple sheets within a single workbook that can be accessed easily

· With the feature of password protection, it helps in  securing sensitive information
	· There is the chance of operational downfall that could occur as a result of increased data hence lowering the speed as well as due to increased add-on.
· Many of the formulas that are advanced are not known by many users, and this result in learning from scratch which could be challenging.
· As to SPSS, many of the features have not been included in Excel some of which can be manually downloaded but only used for spreadsheets
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