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[bookmark: _Toc31510]Introduction 
Data analysts rely on different tools and applications to make sense out of raw data. Huge volumes of data can be difficult to analyze but these tools are designed to utilize mathematical a statistical logic to garner insights from the data. Approaches like data pre-processing, analysis and visualization help to determine relationships and correlations between variables (Bergin, 2018).  Practical functions like V-Look Up and pivot tables are critical in these processes. Tools like SPSS and Microsoft Excel and SSPSS are designed for this purpose and can perform simple to complex data tasks. They are ideal for different scenarios and are therefore used by data analysts in different contexts. We looked into the room reservation price between 2017 and 2021 on an annual basis to form the base of our analysis. The essence of the annual price review of the said duration was to aid in determining the average in increase or decline in prices. We applied data pre-processing analysis and visualization.  
[bookmark: _Toc31511]Data pre-processing 
Data pre-processing is an important step that aids in enhancing the quality of data to facilitate the retrieval of meaningful conclusions from the data (Bergin, 2018). Therefore, to ensure data integrity, our initial step was to ensure that more than 36,000 entries were passed through data quality assessment frameworks.  To ensure data quality, we used Microsoft excel to eliminate several data anomalies, including mismatched data type, mixed data values, and missing data. A data quality assessment was crucial because it ensures that the right data was applied and was in line with our study before it was manipulated and analyzed. After assessing the quality of data, data transformation is conducted to turn collected data into the proper format needed for manipulation and analysis. Data transformation ensured that the outcomes were valid and reliable. 
After data quality assessment was conducted, a total of 36275 entries were considered as valid and reliable for manipulation and analysis. Datasets established as invalid and unreliable were not used in the analysis.  
[bookmark: _Toc31512]Analysis and Visualization  
To simplify the data applied in the analysis, a table was developed. The table aided in filtering the years, number of entries and the average reservation price to get a clear view. Recording the number of entries and average reservation price with its corresponding year confirms the quality of the data for the analysis. The simple tabulation was effective in comparing and contrasting data values for each year with the shared variables. The summary of the entries for each year is as shown in the table below.  
 	 	 
	Year 
	Count 
	Average reservation price  

	2017 
	6100 
	90.05 

	2018 
	28038 
	106.45 

	2019 
	177 
	101.78 

	2020 
	198 
	105.34 

	2021 
	192 
	101.23 

	2022 
	1570 
	101.5 

	Total 
	36275 
	 


 	 	 
The data recorded on the above table showing the number of entries and average reservation price for each year matched the data recorded after data quality assessment using Microsoft excel. The matching showed completeness and validity of the dataset to be applied in the analysis. It was established from the analysis that 2017 recorded the lowest average reservation price at 90.05, while highest recording was in 2018 at 106.45. From the analysis it can be concluded that average reservation price exponentially rose after 2017 which show a record average price of 106.45 in 
2018. However, it reduced in 2019 before rising in 2020, but there was another reduction in 2021 and a relative average price in the subsequent year. The established data on the trend of the average room reservation price was studied and authenticated using Microsoft excel.  
[bookmark: _Toc31513]Pivot tables 
Pivot tables are statistical tools that summarize, analyze, explore, and recognize nominated columns and rows of data to generate a desired report.  They are effective in querying large amounts of data, passing through several processes before presenting concise reports (Anderson et al., 2020). Therefore, the application of Pivot tables was instrumental in our analysis since it involved a large amount of data. Additionally, pivot tables allow for summarization of data by category to generate customized formula. Furthermore, it is also designed to filter, sort, group, and format to generate the most desirable data for the analysis (Anderson et al., 2020). Considering that there were cancellations of hotel bookings, application of pivot table allowed for the categorization of data.  
Pivot table, therefore, aided in developing a subcategory for cancelled reservation and successful reservation for each year to simply our comparison process. An evaluation of booking status was instrumental in determining the success rate of the hotel each year. The pivot table ease in establishing data patterns is instrumental for organization management in data forecasting. The pivot table with the booking status and total for each corresponding year is as shown below.  
	Average price per year vs. booking status 
  
  

	Arrival year 
	Booking status 
	Total 

	2017 
	Cancelled 
	83145.05 

	  
	Not Cancelled 
	466159.06 

	2017 Total 	  
	549304.11 

	2018 
	Cancelled 
	1155505.44 

	  
	Not Cancelled 
	1829216.13 

	2018 Total 	  
	2984721.57 

	2019 
	Cancelled 
	6641.1 


	  
	Not Cancelled 
	11374.19 

	2019 Total 
	  
	18015.29 

	2020 
	Cancelled 
	7522.75 

	  
	Not Cancelled 
	13334.55 

	2020 Total 
	  
	20857.3 

	2021 
	Cancelled 
	5413.75 

	  
	Not Cancelled 
	14023.05 

	2021 Total 
	  
	19436.8 

	2022 
	Cancelled 
	56133.66 

	  
	Not Cancelled 
	103220.15 

	2022 Total 
	  
	159353.81 

	Grand Total 
	  
	3751688.88 


 
[image: ] 
 
Pivot 	table 	capability 	to 	categorize 	data 	into 	varied 	sub-categories 	enabled 
summarizing/categorizing market type and total to corresponding year. In that case, market type was categorized into four clusters including complementary, corporate, offline and online.  A sum of average price in each cluster was also recorded for each year to establish the market type cluster that attracted the highest average price for that specific year. Below is a summary of the analysis.  
 	 	 
	Sum of Average price vs Market type   
  

	Arrival year 
	Market type 
	Total 

	2017 
	Complementary 
	274.6 

	  
	Corporate 
	36732.14 

	  
	Offline 
	244482.52 

	  
	Online 
	267814.85 

	2017 Total 	  
	549304.11 

	2018 
	Aviation 
	12194 

	  
	Complementary 
	853 

	  
	Corporate 
	121439.64 

	  
	Offline 
	675642.51 

	  
	Online 
	2174592.42 

	2018 Total 	  
	2984721.57 

	2019 
	Complementary 
	0 

	  
	Corporate 
	632 

	  
	Offline 
	4065.49 

	  
	Online 
	13317.8 

	2019 Total 	  
	18015.29 

	2020 
	Complementary 
	29 

	  
	Corporate 
	387 

	  
	Offline 
	3222.91 

	  
	Online 
	17218.39 

	2020 Total 	  
	20857.3 

	2021 
	Complementary 
	0 

	  
	Corporate 
	1066 

	  
	Offline 
	5241.94 

	  
	Online 
	13128.86 

	2021 Total 	  
	19436.8 

	2022 
	Aviation 
	394 

	  
	Complementary 
	71.83 

	  
	Corporate 
	6976.2 

	  
	Offline 
	32053.47 

	  
	Online 
	119858.31 

	2022 Total 	  
	159353.81 

	Grand Total 	  
	3751688.88 
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	Adult Vs children visitors  
	
	

	Arrival year 
	Sum of Adults No 
	
	Sum of Children No 

	2017 
	10727 
	
	403 

	2018 
	52216 
	
	3215 

	2019 
	320 
	
	15 

	2020 
	382 
	
	15 

	2021 
	364 
	
	18 


	2022 
	2917 
	153 

	Grand Total 
	66926 
	3819 


 
Pivot tables were used to analysis the number of adults verses children that reserved the hotel in the given years. It involved inputting a separate cluster of the total number of adults to that of children for the corresponding year to have a clear interpretation of the dataset.   
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	Arrival year 
	Visitors  
	Total 

	2017 
	Sum of Adults  
	10727 

	  
	Sum of Children  
	403 

	2018 
	Sum of Adults  
	52216 

	  
	Sum of Children  
	3215 

	2019 
	Sum of Adults  
	320 

	  
	Sum of Children  
	15 

	2020 
	Sum of Adults  
	382 

	  
	Sum of Children  
	15 

	2021 
	Sum of Adults  
	364 

	  
	Sum of Children  
	18 

	2022 
	Sum of Adults  
	2917 

	  
	Sum of Children 
	153 

	Total Sum of Adults 
	66926 
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	Total Sum of Children 
	3819 
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[bookmark: _Toc31514]Filter function  
Analysis also involved the application of the filter function to establish the trend of data garnered during the analysis period. The filter function is an excel function that allows filtering of a data set as per the criteria via an argument (Anderson et al., 2020). It is easy to fetch specific data from a range of datasets, for example, if you require reservations that were cancelled or reservations for adults only you just key in a command a dataset of the specified information will be fetched. One limitation of filter function is that data retrieval can only be for a single year. However, a filter function was applied to get the average reservation price for the corresponding year.  A graphical representation was also generated to provide a visual representation on the variation of average reservation price during the period analyzed. The filter function allows for the calculation of counts of entries for the year been analyzed, as well as summation and average of filtered entries and numbers respectively. 
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	Year 
	Average reservation price  

	2017 
	90.05 

	2018 
	106.45 

	2019 
	101.78 

	2020 
	105.34 

	2021 
	101.23 

	2022 
	101.5 


After this analysis, this can easily be visualised to show the observed trend.  
[image: ] 
As per the graph, the hotel recorded its lowest average reservation price in 2017 before recording an upward trend the following year to record an all-time high of more than 105. However, there was a decline in the successive year before jumping back the following year. The volatility in the average reservation price continued to be experienced when a downward trend was recorded in 2021 to just above 100 from a high of 105. From 2021 all-through 2022 there was stability in average reservation price at just above 100. From the graph it can be forecasted that the average reservation prices will remain high.  
[bookmark: _Toc31515]Part 2 
1. Male vs. male students 
	Gender 
	Female 	 
	 
	Male 

	Count of Gender 
	 
	Count of Gender 
	 

	1056 
	
	1077 
	 

	 
	 
	Total  
	2133 


 
	Row Labels 
	Count of Gender 

	Female 
	1056 

	Male 
	1077 

	Grand Total 
	2133 


 
2. How many students qualify and do not qualify for reduced/free lunch? 
 
	Row Labels 
	Count of Lunch 

	Does not qualify 
	1215 

	Qualifies for reduced/free lunch 
	918 

	Grand Total 
	2133 


 
 
[image: ] 
3. Mean and median of students who qualifies and does not qualify for reduced/free lunch 
	Qualifies  
	

	Pre-test 
	Post test 

	Mean 
	Median 
	Mean 
	Median 

	45.25 
	44 
	57.48 
	55 


 
	Does not Qualify 

	Pre-test 
	Post test 

	Mean 
	Median 
	Mean 
	Median 

	62.29 
	62 
	74.38 
	74 


 
4. Mean and median differences of student's pre-test and post test scores  
 
 
	All students  
	

	Pre-test 
	Post test 

	Mean 
	Median 
	Mean 
	Median 

	54.96 
	56 
	67.1 
	68 

	Difference 54.96-56=-1.04 
	Difference 67.1-68=-0.9  


 
[bookmark: _Toc31516]Clustering 
The data was subjected to two-step clustering in SPSS to establish the number of clusters that can be derived from different sets of variables. In this case a comparison was made with three inputs which were lunch qualification, pre-tests scores and post test scores. Lunch was the categorical variable while the test scores were the continuo variables. The clustering was found to be good, and it depicted an existing correlation.  
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[bookmark: _Toc31517]Data and text mining techniques 
Data and text mining techniques are useful in extracting variable information from large amounts of data and determining insights from it. Therefore, it facilitates extraction of entities, attributes, and relationships from unstructured data to be prepared for manipulation and analysis to give actionable conclusions (Aggarwal, 2015). Data mining techniques involve several text mining tools and applications including information extraction, information retrieval, categorization, clustering and summarization. However, to aid in analysis and presentation processes mdata mining must be passed through to establish relationships, correlations and variables. Therefore, the raw data must be clustered, cleared, and stemmed.  
Data cleaning: Data cleaning is a crucial step in the data analytic process since it involves preparing and validating data for analysis. It is a step-in data quality assessment to establish the quality and accuracy for the data before manipulation and analysis. It is conducted to remove irrelevant, incomplete, or wrongly formatted data. If the erroneous data is not corrected from the sample data it will impact the results of the analysis (Aggarwal, 2015). Some of the methods applied in data cleaning include parsing, duplication elimination, statistical analysis, and scrubbing for sensitive data.  
Data clustering: Data clustering involves identifying intrinsic information in raw data and organizing it into relevant clusters for manipulation and analysis. Therefore, clustering creates clusters of data with intrinsic traits. Data clustering allows analysts to group data into clusters that is specific to what is been analyzed by checking their relationship and correlation. On the other hand, it allows analysts to disqualify clusters that have patterns that do not match the analysis (Larose, 2015). For example, the hotel can cluster data based on reservation frequency, room prices, and client's demographic.  
Data association: In comparison to data clustering, data association establishes association based on co-occurrence. Data association entails one or more groups of data that have similar data. Having a category of data with similar attributes allows analysts to define the relationship between the data and also establish relations like cause and effect (Larose, 2015). Furthermore, data association allows analysts to projects and gauge performance of the organization in the industry. 
Text mining techniques involve transforming unstructured data into structured data to establish and identify meaningful insights. Common information retrieval sub-tasks include tokenization, term frequency and stemming.  
Term frequency: the process entails understanding and defining the numbers of times a certain word of set of date appears with the unstructured data (Vijayarani, et al., 2015). Term frequency is crucial in establishing the meaning of a data set or word based on the number of times it is represented. An example is establishing whether a certain product within your establishment is favored or disliked by patrons.  
Stemming: It is the process of separating the prefixes and suffixes from a dataset to understand the root dataset form and meaning.  Through standardization and normalization of data in a dataset it improves information retrieval by minimizing the size of indexing files.  
Tokenization: It involves breaking down large data texts into sentences and tokens. The tokens are individual units that can include words, complete sentences, or phonemes (Pejić Bach et al., 2019). From the tokens it is easy to identify data relationships and patterns based on how they are presented.  
[bookmark: _Toc31518]Advantages and disadvantage of using SPSS and Excel  
Microsoft Excel and the SPSS are the two common statistical tools used in data analysis and manipulation. Both Microsoft excel and SPSS have almost all interfaces including menus, spreadsheets, and built-in statistical functions (Abbott, 2014). They are designed with highly technological statistical interfaces for data analysis and manipulation. Although the two seem to have similar statistical capabilities and capacity, there are some differences that might be advantageous or disadvantageous to either of them. For example, Microsoft Excel comprises mathematics concepts while SPSS is mainly used for computation that has different subjects (Abbott, 2014).  
Microsoft excel is adaptable allowing it to be used for a variety of statistical and mathematical tasks including mathematical tasks, statistics, and complex programming. Additionally, it can provide a report that is easy to tabulate and visualize (Abbott, 2014). On the other hand, Microsoft excel is user friendly software that allows users to store data in tabular format. However, the best feature of Microsoft excel is that it can be customized to meet the needs of every user.  
	Microsoft Excel  

	Advantages  
· It allows for easy control of data because it does not need authorisation to use the computer. Furthermore, it is easy to work with data due to its user-friendly interface.  
· It allows for automatic recording of repetitive data tasks such as sales and fast generation of final results/tabulation (Becker and Gould, 2019).  
· It is compatible with most of the available tools making it easy to collaborate, generate and share information.  



	· Microsoft Excel can generate reports or data analysis through several tools including pivot tables, charts, and graphs.  
· The software can also be integrated with third party software to enhance performance and collaboration (Becker and Gould, 2019). 
Disadvantages  
· Although it has user-friendly interface that is easy to understand and use, it can be complex to individuals with no mathematical or statistical knowledge. Therefore, users will be necessitated to get training to understand the functionalities of the tool.  
· Microsoft Excel has limited capabilities in handling large amounts of data sets. There are fields with a large trove of data, and in such cases, it might not be the best option.  
· In cases where data is gathered using faulty or biased methods, then the output of the analysis will be faulty. The accuracy and credibility of the results is dependent on the input data.  
· The tools security can be easily comprised by hackers. Additionally, it is highly volatile to virus threats when used by several users. Therefore, it is important to limit the number of users and to constantly update the antivirus system to protect sensitive data.  
· Although Microsoft excel formats are highly compatible with many tools available in the market, there are instances where it might fail. However, commonly used tools available are compatible with Microsoft Excel.  
· Data intelligence and authenticity can be comprised when there is limited collaboration among multiple users.  

	SPSS 

	Advantages  



	· SPSS compared to excel that is mainly applied for mathematical calculation and statistic, it is commonly applied in scientific research, market research and social studies. The software is a statistical tool for batch processing and has user friendly interface tailored to meet the needs of all users (McCormick and Salcedo, 2017).  
· It is also adaptable with a variety of cues such as descriptive statistics, hypotheses testing and data visualization depending on the nature of use.  
· It is also designed to analyze and manipulate large amounts of data regardless of the number of variables and data characteristics.  
· Due to its high performance and speed, it generates valid and credible results that can be applied to gather crucial actionable insights (McCormick and Salcedo, 2017)..  
· SPSS can also be integrated with other statistical tools such Microsoft Excel and R studio to ease navigation between several tools.  
Disadvantages 
· SPSS is expensive to purchase and requires constant update to get seamless performance. The updates and annual renew of license cost are prohibitive especially for individuals and small establishments. However, it is a very powerful tool that has a lot to offer in reference to statistical analysis.  
· On the other hand, SPSS has complicated features that will require users to attend a class to understand. Additionally, its complexity can be difficult for novices and beginners to navigate.  
· It lacks mathematical aspects such as calculus, hence limited only to statistical analysis. Therefore, if data requires further compilation using mathematical formula, then other tools must be applied.  


✓ The tool is not open source and it compatibility is limited compared to other statistical tools.  
 
[bookmark: _Toc31519]Conclusion 
Microsoft Excel is a versatile data analysis tool that many analysts rely on. It has multiple functionalities that allow the user to manipulate data and general useful and actionable insights. This was demonstrated using the Hotel reservation dataset where pivot tables and charts were used to categories the data and establish trends from the raw data. SPSS is also useful for similar tasks and can be used for different data analysis and visualization tasks.  The two applications have their merits and limitations. This determines how analysts utilize them and also integrate them with other data analytics tools.  
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