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In this instance, the information found in the "Hotel reservation" will be applied to two main difficulties. The "Pivot table" is the first, and using the pivot table to apply the "if function" is the second. 
Pivot table
This particular type of table aggregates each individual item and is called a table of grouped values. They are located in one or two additional, larger tables according to the distinct categories in this instance. It's also thought of as an interactive method that may help with both extensive data analysis and summarization. When organising vast volumes of data, this type of pivot table is also utilised to guarantee an efficient query. 
By using this type of problem in Excel, data analysts can profit from handling massive volumes of data for their management and analysis (Gharehgozli & Zentner, 2021). Numerous columns were located in the file labelled "Hotel reservation," and it is hard to go through them all. Conversely, a pivot table may be used to rapidly and efficiently summarise vast amounts of data. An interactive dashboard should be possible, and data analysis should be flexible. It is certain that this kind of Excel function can guarantee automatic updates and improve data accuracy for researchers and data analysts. Efficient report production is vital, with the ability to effectively depict a summary being the most critical component. It is, after all, also necessary to guarantee the ease of handling data and the subsequent effective analysis of this data. It is possible to identify patterns effectively from the data summary (Sierra, 2020). In the end, nevertheless, this can help with decision-making approach. Additionally, it might be time-consuming depending on the data analysts' preferences on how to use the available data within the pivot table. This is because learning how to use pivot tables requires some time. The whole set of information included in the Excel file titled "Hotel Reservation" and marked as "recommended pivotable" was chosen initially. The appearance in Excel is as follows:
[image: ]
Currently, examining and learning about the complete dataset is simpler. There is an average price for every kind of accommodation in this category. Even finding different items in the smallest amount of time is now easy. This can provide faster data analysis while also enabling effective data management (Sierra, 2020). The simplicity of the pivot table is one of its advantages, as seen in the screenshot above. This appears as follows in a tabular format:
	Row Labels
	The sum of the Average price

	Room_Type1
	2698188,31

	Room_Type2
	60791,2

	Room_Type3
	515,75

	Room_Type4
	758865,28

	Room_Type5
	32789,41

	Room_Type6
	176017,6

	Room_Type7
	24521,33

	Grand Total
	3751688,88



As a data analyst, it may be simpler to have a thorough understanding of the final results that may be used to additional research because of the benefits of pivotable. In this instance, the sort of room that has increased in price to the point where it can sustain the hotel's operations profitably can be seen, and some important decisions may be made based on that observation. 
The function of if in the pivot table
Among data analysts, it is renowned as one of the most often utilised formats in Excel. In this situation, a data analyst is able to draw logical conclusions by comparing a number to what was anticipated. As the data analyst produces a particular result that corresponds to the first "True" criterion, they can concentrate on determining if one or more requirements are fulfilled (Burrow et al., 2017). Accordingly, the user may make sensible selections, compare two variables, and test the condition all at once with the help of this sort of function. 
It is necessary to pick the "field, item, and set" in the "pivot table analyse" p, from the previous work, in order to select the "calculated field." After then, a dialogue box appeared as follows:[image: ]
The field labelled "increase/decrease" was present in this dialogue window. The if function formula was then applied. The requirement is whether or not the average price went up. The function was entered into this formula dialogue box for that reason. After choosing "OK" at the end, the outcome was displayed. It appears as follows: 
[image: A screenshot of a graph
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In this instance, it is evident that there is either a rise or fall, with 1 denoting the genuine conditions and 0 the false conditions. The genuine condition suggests that the average price has increased. The overall aspect has been evaluated using this condition function (Burrow et al., 2017). In the Excel sheet, the result was manually summarised in the right column. Only three types out of seven sorts of rooms were discovered to have not experienced within the necessary duration. During those times, the average price overall has also climbed. 
There are two possible interpretations of the graph that might support the hotel reservation as a whole. In terms of average pricing, it is discovered that type-1 rooms are worth more than types-2,-3,-5, and 7. It is shown as follows in the line chart:

Figure 1: Line chart of increase/decrease in average price
Source: Self-made
On the other hand, the whole situation is shown below, indicating which kind of room needs a particular modification in the field of average pricing, taking into account the criteria of if functions. Because of this, a line chart is once again utilised in this industry to maintain such a change. It appears as follows:  

Figure 2: Line chart of increase/decrease regarding the conditions
Source: Self-made
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In this instance, the "Count if" algorithm will be applied. In situations when a certain number of fields must be recognised, it is necessary. For example, counting the number of male and female pupils is necessary in this profession. Therefore, the equation is:
COUNTIF (range,” required field”) [Source: (Bourgeois, 2014)]
So, the result is:
	Male
	“COUNTIF” (H: H, “Male”)
	1077.00

	Female
	“COUNTIF” (H: H, “Female)
	1056.00



There are 2134 students enrolled overall, with a proportional ratio of male and female students.
[bookmark: _Toc153115838]2. What number of students are eligible for lunch?
	Qualifies for reduced/free lunch
	“COUNTIF” ((I:I,"Qualifies for reduced/free lunch")
	918.00

	Does not qualify
	“COUNTIF” ((I:I,"Does not qualify")
	1215.00



Using this technique, it is discovered that only 918 male and female alike—will be eligible for free lunch. 1215 of the remaining students are ineligible for free or reduced meals. 
[bookmark: _Toc153115839]3. Students who meet the requirements and those who don't: mean and median
The "average if" method can be applied in this situation. It will assist in determining the average value that only meets the requirements. In other words, it will provide the averages of those numbers that meet the requirements. 
Pretest
	Mean/Average
	Formula
	Pretest

	The average number of qualifying students
	“AVERAGEIF” ($I$2: $I$2134,"Qualifies for reduced/free lunch”, $J$2: $J$2134)
	45,24619.00

	The mean of students who do not qualify
	“AVERAGEIF “($I$2: $I$2134,"Does not qualify”, $J$2: $J$2134)
	62,29218.00



	Mean/Average
	Formula
	Pretest

	The median of students who qualifies
	“MEDIAN” (IF (I1:I2134 = "Qualifies”, J1:J2134))
	43.00

	The median of students who do not qualify
	“MEDIAN” (IF (I2:I2134 = "Does not qualify”, J2:J2134))
	56.00



Posttest
	Mean/Average
	Formula
	Posttest

	The mean of students who qualifies
	“AVERAGEIF” ($I$2: $I$2134,"Qualifies for reduced/free lunch”, $K$2: $K$2134)
	
57,48.00

	The mean of students who do not qualify
	“AVERAGEIF” ($I$2: $I$2134,"Does not qualify”, $K$2: $K$2134)
	
74,38.00



	
	Formula
	Pretest

	The average number of eligible students
	“MEDIAN” (IF (I1:I2134 = "Qualifies”, K1:K2134))
	77.00

	The average number of students who are ineligible
	“MEDIAN”(IF (I2:I2134 = "Does not qualify”, K2: K2134))
	68.00
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Differences between Means of Pretest and Posttest
	
	Pretest
	Posttest
	Differences

	The mean of students who qualifies
	45,24619.00
	57,47603.00
	12,22984749.00

	The mean of students who don’t qualify
	62,29218.00
	74,37531.00
	12,08312757.00



Differences between medians of the Pretest and Posttest
	
	Pretest
	Posttest
	Differences

	The median of students who qualifies
	43.00
	77.00
	34.00

	The median of students who do not qualify
	56.00
	68.00
	12.00
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This section will examine K-means clustering and provide a suitable explanation and justification in order to highlight the relevance of the fact that clustering occurs. Grouping items together based on how similar or different they are from each other when they are discovered in groups is called clustering. As per Borgelt and Yarikova (2020), this may be classified into a certain category, and a data analyst can differentiate these clusters. Following this, groupings of the unlabelled dataset are represented by K-means clusters, which are regarded as an unsupervised learning algorithm, particularly into divergent clusters. The collection of clusters that represent the endpoint of the cluster analysis are displayed, each of which is unique. Regarding its advantages, it is comparatively easy to implement because it takes into account scales for huge data sets. The act of generalising to clusters of diverging forms and sizes, such as elliptical clusters, allows data analysts to adjust to new and varied examples. Additionally, it facilitates the achievement of increased scalability, which maximises performance. Moreover, clustering helps to make managing a quickly expanding system easier. 
Thus, a screenshot will be used to show the works going forward. As an example:
[image: ]
A pivot table was created once the complete dataset included in the "Student Score" file was converted. The organised dataset will be subjected to a widely used cluster approach called the "K-means cluster" (Burrow et al., 2017). In this instance, the formula abs was applied, which states that it "returns the absolute value of a number, a number without its sign." Thus, divergences were displayed in two designated centres. Such as:
[image: ]
The final version of the clusters using k-means clustering in Excel differed greatly from the initial edition. In order to investigate alternative values, the value of the centres was fixed with a dollar sign using the abs formula. Observing the lower value led to the discovery of the cluster. Following everything, the initial version was:
First edition
[image: ]
Second edition
The average values of cells chosen at random to alter the clusters were used in place of the centre values in this version. Until the last cluster matches the cluster before the final one is located, it will keep shifting. 
[image: ]
Third edition
[image: ]
Fourth edition
[image: ]

Fifth edition
[image: ]
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One process that may be used to sort large-scale datasets is data mining, which allows for the identification of particular relationships or various patterns within the data. Data analysis is mostly used to solve business complexity or issues (Bourgeois, 2014). Enabling enterprises, forecasting future trends, and making precise commercial decisions all depend on this. 
Businesses may benefit from data mining and text mining by obtaining trustworthy information that, when compared to other applications, offers an effective and affordable solution. It helps companies produce lucrative goods and modify their operating procedures (Burrow et al., 2017). Consequently, it may be utilised by many systems, whether they are new or old systems. However, this data mining demands incorrect insights and is highly flawed or biassed. 
Cluster analysis: It's one of those assignments where you need a collection of people that are similar to each other. This type of analysis's main goal is to pinpoint the same kinds of groups that include subjects in terms of the measure throughout the whole collection of qualities present in such subject groups (Borgelt & Yarikova, 2020). It facilitates the creation of a tailored marketing plan and the successful and efficient targeting of each consumer group. This gives priority to the streaming services in locating and classifying users based on shared interests.
Classification analysis: Measurements of the supplied dataset's structure or classifications are made using this kind of data mining approach. In machine learning and other modelling applications, such as statistical modelling and text analytics, it is also utilised. According to Bourgeois (2014), it may be used to the field of supervised learning algorithms for the purpose of classifying divergent pictures, particularly those that have labels. Effective data analysis requires the ability to distinguish between various items and anticipate their outcomes with precision.
Association rule learning: This machine learning technique is rule-based and allows for the relative relationships between various variables that are present in disparate databases to be discovered. It is important to take market basket analysis into account while discussing the topic of machine learning. It is also a strategy employed by many companies, particularly those in the retail industry, to determine how several problems interact with one another.
Anamoly detection: It is employed in the process of identifying outliers, which calls for a collection of information that can support the study of anomalies. It facilitates surprisingly finding and investigating a remote computer to a local host (Burrow et al., 2017). This method's primary goal is to locate examples within data that are amenable to comparison. It also aids in the detection of fraud of any kind.
Regression analysis: This approach is dependable and is employed to measure many variables that significantly impact the subject matter under investigation. It also enables the data analyst to identify a few related parameters that are most important. In this instance, what is the mutual effect of these factors? This may, after all, be applied to large-scale data and information analysis, particularly to comprehend the interplay of divergent factors and to accurately forecast outcomes.
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	Factors
	SPSS
	Excel

	

Advantages 
	Data analysts can investigate faster and more dependable answers or results.
	In order to provide more efficient calculations, this is the ideal method of data storage.

	
	It is dynamic and necessitates helpful graphics and tables.
	Making data visualisations with charts is simpler.

	
	Additionally, data may be managed effectively with little effort on the part of the user of the software.
	Coding can be carried out automatically (Sarngadharan & Minimol, 2010).

	
	This situation allows for the exploration of both quantitative and qualitative data or information (Sierra, 2020).
	It may provide the visual representation of data and information in various tables and graphs.

	
Disadvantages 
	Using it with large-scale data is inappropriate.
	This needs a great deal of trial and error and breaks consistency.

	
	The advantages of SAS exceed its qualities.
	It calls for more than one worksheet.

	
	It needs more considerable resources.
	he procedure of manually entering data is necessary.



Practical examples
i. Use of Excel
[image: A screenshot of a computer
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ii. Use of SPSS
[image: ]
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