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Two major issues will be used in this case using the data available in the ‘Hotel reservation’. The first one is the ‘Pivot table’ and the second one is the use of the ‘if function’ via the use of the pivot table. 
Pivot table
It is one kind of table that is a table of grouped values and this table of grouped values aggregates all individual items. In this case, they can be found in one or two more extensive tables regarding the discrete categories. It is also considered an interactive way that can support summarizing large amounts of data as well as analyzing them with greater expectations. This kind of Pivot table is also used for ensuring an effective query in arranging large amounts of data. Data analysts can get benefitted by applying this kind of issue in Excel while managing large amounts of data for their data analysis and management (Gharehgozli & Zentner, 2021). In the file, named ‘Hotel reservation’, different columns were found, and it is difficult to go through all of them. On the other hand, the Pivot table supports summarizing large data that needs to be set quickly and easily. There should be flexibility in data analysis and the capability of creating interactive dashboards. As a researcher or data analyst, it can undoubtedly be stated that this type of function in Excel can ensure automatic updates and ameliorate data accuracy. There should be efficient report generation, and the most important thing is that an effective summary can be represented. After all, it is also essential for ensuring the simplicity of managing data and then, analyzing them efficiently. From the data summary, effective pattern recognition can be attained (Sierra, 2020). Ultimately, this can support decision-making style at the end of the day. It has also some drawbacks as it takes time for mastering pivot tables; alternatively said, it can be time-consuming as it depends on how the data analysts like to utilize the available data within the pivot table. 
So, first of all, the entire set of data available in the Excel file, named ‘Hotel Reservation’, and ‘recommended pivotable’ was selected. In Excel, it looks like this:
[image: ]
Now, it has become easier to observe and investigate the entire dataset. In this field, each type of room has an average price. Even, it is now easier to find different things within the shortest period. This can help reduce time in analyzing data and at the same time, they can be managed efficiently (Sierra, 2020). In the above screenshot, the benefit of the pivot table can be observed which is its simplicity. In the table format, this looks this:
	Row Labels
	The sum of the Average price

	Room_Type 1
	2698188.31

	Room_Type 2
	60791.2

	Room_Type 3
	515.75

	Room_Type 4
	758865.28

	Room_Type 5
	32789.41

	Room_Type 6
	176017.6

	Room_Type 7
	24521.33

	Grand Total
	3751688.88



Due to the merits of pivotable, as a data analyst, it can be easier to get a deep insight into the ultimate outcomes that can be utilized for further analysis. In this case, it can be observed which type of room has gained the highest amount of price that can support conducting profitability of the hotel and based on which, some crucial decisions can be undertaken. 
The function of if in the pivot table
It is one of the most popular forms used in Excel which is also famous among data analysts. In this case, a data analyst can make logical comparisons and this comparison is held between a value and the expected value. The data analyst can focus on checking whether one or more conditions are met and returns a specific value corresponding to the first ‘True’ condition (Burrow et al., 2017). That means this kind of function lets the user adopt appropriate logical decisions and compare two variables, and test the condition simultaneously. 
From the previous work, in the ‘pivot table analyze’ section, the ‘field, item, and set’ needs to be selected in which the ‘calculated field’ needs to be chosen. Then, a dialogue box looked like this: 
[image: ]
In this dialogue box, the field was named ‘increase/decrease’. Then, the formula of the if function was used. The condition is whether the average price increased or not. That is why the function was input into this dialogue box of formula. Finally, ‘OK’ was selected, and a final result appeared. It looks like this: 
[image: ]
In this case, it can be observed that there is either an increase or decrease where 1 represents the conditions of true and 0 represents the conditions of false. The condition of true indicates that there is an increase in the average price. By using this condition function, the overall aspect has been assessed (Burrow et al., 2017). The result was summarized manually in the right column in the Excel sheet. It is found that only 3 types and 7 types of room did not experience during the required period. The total average price has also increased during those periods. 
In the graph, two explanations can be brought about that can justify the entire case of the hotel reservation. It is found that type-1 room has the highest value than type-2, 3, 5, and 7 regarding their average price. In the line chart, it is depicted like this:

Figure 1: Line chart of increase/decrease in average price
Source: Self-made
On the contrary, considering the conditions of if functions, the entire scenario has been depicted below showing which type of room requires a specific change in the field of average price. That is why a line chart is again used in this field for upholding such change. It looks like this: 

Figure 2: Line chart of increase/decrease regarding the conditions
Source: Self-made
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In this case, the formula of ‘Count if’ will be used. It is required when any specific number of particular fields needs to be identified. Like, in this field, it is required to count the number of male students and female students. So, the formula is:
COUNTIF (range,” required field”) [Source: (Bourgeois, 2014)]
So, the result is-
	Male
	COUNTIF (H: H, “Male”)
	1077

	Female
	COUNTIF (H: H, “Female)
	1056



The total number of students is 2134 which is proportionately distributed between male and female students. 
[bookmark: _Toc143378877]2. How many students qualify or not
	Qualifies for reduced/free lunch
	COUNTIF ((I:I,"Qualifies for reduced/free lunch")
	918

	Does not qualify
	COUNTIF ((I:I,"Does not qualify")
	1215



After applying this formula, it is found that only 918 students including both male and female students will qualify for free lunch. Of the remaining students, 1215 students do not qualify for the reduced or free lunch. 
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In this case, the formula of ‘average if’ can be used. It will help find the average value which can fulfill the conditions only. Alternatively said, it will bring about those values’ averages that are under the criteria. 
Pretest
	Mean/Average
	Formula
	Pretest

	The mean of students who qualifies
	AVERAGEIF ($I$2: $I$2134,"Qualifies for reduced/free lunch”, $J$2: $J$2134)
	45.24619

	The mean of students who do not qualify
	AVERAGEIF ($I$2: $I$2134,"Does not qualify”, $J$2: $J$2134)
	62.29218



	
	Formula
	Pretest

	The median of students who qualifies
	MEDIAN (IF (I1:I2134 = "Qualifies”, J1:J2134))
	43

	The median of students who do not qualify
	MEDIAN (IF (I2:I2134 = "Does not qualify”, J2:J2134))
	56



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

	The mean of students who do not qualify
	AVERAGEIF ($I$2: $I$2134,"Does not qualify”, $K$2: $K$2134)
	
74.38



	
	Formula
	Pretest

	The median of students who qualifies
	MEDIAN (IF (I1:I2134 = "Qualifies”, K1:K2134))
	77

	The median of students who do not qualify
	MEDIAN (IF (I2:I2134 = "Does not qualify”, K2: K2134))
	68
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Differences between Means of Pretest and Posttest
	
	Pretest
	Posttest
	Differences

	The mean of students who qualifies
	45.24619
	57.47603
	12.22984749

	The mean of students who do not qualify
	62.29218
	74.37531
	12.08312757



Differences between medians of the Pretest and Posttest
	
	Pretest
	Posttest
	Differences

	The median of students who qualifies
	43
	77
	34

	The median of students who do not qualify
	56
	68
	12
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For showing the significance of the fact of clustering, this section will discuss the concept of K-means clustering through appropriate explanation and justification. Clustering is a collection of objects considering the familiarity and dissimilarity between such objects found in such clusters. This can be categorized into a specific group, and as a data analyst, these clusters can be distinguished (Borgelt & Yarikova, 2020). Following this, K-means clusters are considered as an unsupervised learning algorithm that represents groups of the unlabelled dataset, especially into divergent clusters. It shows the endpoint of cluster analysis which is a set of clusters, and this is distinct from each other. 
In the field of its benefits, it is relatively simple in terms of being accomplished as it considers scales to large data sets. Data analysts can adapt to different and new examples through the process of generalizing to clusters of divergent shapes and sizes, like, elliptical clusters. It also supports maximizing performance through the accomplishment of greater scalability. Clustering also supports simplifying the management of a system that is rapidly growing. 
So, the works are now going to be shown via screenshot. Such as:
[image: ]
After converting the entire dataset found in the ‘Student Score’ file, a pivot table was prepared. From the organized dataset, a popular cluster method will be applied, which is known as the ‘K-means cluster’ (Burrow et al., 2017). In this case, the formula of abs indicating the ‘returns the absolute value of a number, a number without its sign was used. So, two centers were specified in which divergences were shown. Such as:
[image: ]
The first edition was quite different whereas it was the final edition of the clusters via k-means clustering in Excel. By applying the formula of abs, the value of the centers was fixed by a dollar sign so that other values could be explored. The cluster was found by observing the lower value. After all, the first edition was:
First edition
[image: ]
Second edition
In this edition, the values of the centers were replaced with which the average values of cells selected randomly for remodifying the clusters. It will keep changing till the match between the final cluster and the cluster before the final one can be found. 
[image: ]
Third edition
[image: ]
Fourth edition
[image: ]

Fifth edition
[image: ]
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Data mining is one kind of procedure that can be used for sorting large-scale datasets so that different patterns among such data or any specific interactions can be identified. The main purpose is to resolve business complexities or problems via data analysis (Bourgeois, 2014). This is also essential for enabling enterprises and predicting future trends as well as adopting specific decisions for the business. 
Data mining or text mining can support businesses in gathering reliable information which plays an efficient, cost-effective solution which is compared to other applications. It supports businesses in making profitable productions and adjusting operational functions (Burrow et al., 2017). That is why it can be used by different systems that can be either new or legacy systems. But this data mining is quite faulty or biased as well as requires false insights. 
Cluster analysis: It is one of the tasks that require group which is similar to each other. The major aim of this kind of analysis is to identify the same sorts of groups including subjects regarding the measure over the entire set of traits found in such groups of subjects (Borgelt & Yarikova, 2020). It aids in generating a personalized marketing strategy and reaching every customer segment effectively as well as efficiently. This also prioritizes the streaming platforms for identifying and grouping viewers who have similar interests. 
Classification analysis: This sort of data mining technique is used for measuring either the structure or categories within the available dataset. It is also used in machine learning or other modeling, like statistical modeling and text analytics. It can be used in the field of supervised learning algorithms so that divergent images can be classified, especially labeled images (Bourgeois, 2014). It is crucial for conducting data analysis that can identify different objects or predict their results efficiently. 
Association rule learning: It is a rule-based machine learning method so that relative interactions which can be found between different variables that are available in divergent databases. In the field of machine learning, it plays a significant role in considering the importance of market basket analysis. It is also an approach used by several businesses, especially belong to the retail sector for identifying the interactions between several issues. 
Anamoly detection: It is used for detecting outliers which requires a set of data that can aid in the field of exploring anomalies. It supports locating and exploring a remote machine to a local host unexpectedly (Burrow et al., 2017). The main purpose of this method is to find out the cases that can be found within data that can be compared. It also helps detect any sort of fraudulence. 
Regression analysis: It is a reliable technique that is used for measuring different variables which have major effects on the topic of interest. It also allows the data analyst to determine some relative factors that matter most. In this case, how do these factors impact each other? After all, this can be used for analyzing data and information significantly, especially for understanding the interaction between divergent variables and for predicting precise results. 
[bookmark: _Toc143378882]7. Advantages and disadvantages of using SPSS and Excel using examples
	Factors
	SPSS
	Excel

	

Advantages 
	Data analysts can explore more reliable and quick responses or outcomes. 
	It is the best way for storing data that can perform calculations more smoothly. 

	
	It is dynamic that requires useful tables and graphs.
	It is easier for creating data visualizations with charts. 

	
	Besides, data can be managed efficiently which does not consider a lot of contribution for utilizing the software. 
	The process of coding can be automatically done (Sarngadharan & Minimol, 2010). 

	
	In this case, both sorts of data including quantitative as well as qualitative data or information can be explored (Sierra, 2020). 
	It can help represent data and information visually including different tables and graphs. 

	
Disadvantages 
	It is not appropriate for large-scale data.
	This requires lots of errors and it does not maintain consistency. 

	
	Its merits are outweighed by the benefits of SAS.
	It requires multiple worksheets.

	
	It requires more substantial resources. 
	It requires the process of inputting data manually. 



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

Description automatically generated]

ii. Use of SPSS
[image: ]
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