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Data Handling and Business Intelligence


Introduction
Data handling and business intelligence are based on the methodical collecting, processing, and analysis of data, which is the essential cornerstone of effective decision-making. Data handling is the painstaking preparation, preservation, and guarantee of data accuracy and availability. Meanwhile, business intelligence gives organisations a competitive edge by using sophisticated analytics and reporting tools to convert unstructured data into insights that can be put to use. Business intelligence enables data-driven plans by utilising advanced algorithms and visualisations, which help organisations recognise patterns, trends, and possibilities for effective implementation. The purpose of this post is to shed light on how to properly understand data by using Excel functions sparingly. Other than this, the report will examine the idea of SPSS and examine both its advantages and disadvantages. In addition, the essay will discuss and clarify the fields of data exploration and text mining. To improve understanding, extensive coverage of computations and visual illustrations will be included throughout the speech. Overall, the essay will function as a thorough manual that will navigate through the complexities of data processing and business intelligence. It will demonstrate the useful application of programs like Excel and SPSS as well as techniques like text processing and data mining. 


Discussion
Part A

Figure: Column graph
Source: Self-created
Interpretations 
The dataset sheds light on hotel rates for the years 2017, 2019, 2020, and 2021, giving readers an idea of how much lodging varied over this time. Bothell (2023) noted that there was a great deal of volatility in the prices in 2017. Values like 159.75 and 200.75 in the dataset imply very high pricing, while instances of 0 and 6 in the dataset may reflect either unrecorded or exceptionally low rates. As we go into 2019, the data continues to show price changes, but they are more pronounced. Prominent numbers like as 155, 168.3, and 186.22 demonstrate a variety of pricing patterns. Inconsistent results, like 0, on the other hand, point to possible gaps in the data's capture. 2019 offers a mixed bag of high and low prices, raising the possibility that certain occasions or times of year have an impact on hotel rates. The temporal analysis highlights how hotel price is dynamic, with observable trends developing over time. The information offers implications for industry stakeholders and researchers looking to understand the underlying dynamics of pricing changes. It is a useful tool for understanding the complex interplay of elements determining hotel expenses. Values of 1 and 0 indicate a clear decrease in hotel prices in 2020, a year defined by the global COVID-19 pandemic and the significant disruptions faced by the tourism and hospitality industries. The data clearly shows that the pandemic-induced decline in demand resulted in a widespread decrease in hotel rates. Notable anomalies like 215.6, which may not have been impacted by the industry downturn, further complicate this pattern. With numbers like 224.67 and 205 in 2021, there seems to be a price rebound, indicating that demand has increased and travel restrictions have loosened, leading to a revival in the hotel industry. The recurrence of values like 0 and 6, however, highlights the need to carefully examine outliers for possible data anomalies and highlights the complex nature of the hotel industry’s post-pandemic recovery (Bothell, 2023).

Figure: Showing the line graph
Source: Self-created 
Interpretations 
The dataset that is being made available includes numbers that represent the years 2019, 2020, and 2021. Every row assigns a number value to a particular year, suggesting a variety of metrics or measures included in the collection (Bowler-Hill and Hernandez, 2023). With a range of numbers from zero to more than 200, the information may contain multiple metrics, like amounts, percentages, or scores, each of which represents a distinct feature. The data for 2019 shows a wide range from 0 to 228.33, illustrating the variety of measurements during that year. Recurring entries in the dataset are noteworthy since they may indicate flaws in the dataset or numerous observations of the same statistic. This emphasises how crucial it is to carefully examine the data before evaluating it because duplicates could distort the results. Generally, in order to extract significant insights and guarantee the correctness of any further studies or conclusions generated from the dataset, it becomes imperative to understand the nature of these numerical values (Bowler-Hill and Hernandez, 2023). Although there are a lot of 0s, the maximum value of 228.33 may suggest some data are deleted or not given. The 2020 data offers new indicators that range from 0 to 215.6. Similar to 2019, there are incidents of 0 and duplicate entries, indicating potential gaps in the dataset. 2020 seems to feature a larger range of metrics and a more varied range of values than 2019. The 2021 data keeps up the downward trajectory of different metrics, with figures ranging from 0 to 205. Additionally, this year has 0 incidents and repeated entries.  However, there are some measures, like 0 and 75, that appear annually for all three, suggesting the possibility of a shared number or signal. 

Figure: Showing the line graph
Source: Self-created 
Interpretations
The pivot table, a crucial tool in spreadsheet applications like Microsoft Excel, is essential for processing data effectively. Users’ ability to quickly extract insightful information is improved by its power to condense, analyse, and present big datasets in an organised manner (Gallahar, 2023). Users may quickly identify patterns and trends because of pivot tables’ dynamic and interactive character, which also allows them to rearrange and classify data depending on a variety of criteria, including counts, percentages, averages, sums, and counts. Pivot tables are effective tools for dynamic analysis because of their drag-and-drop feature, which also helps create intelligent reports that are essential for making decisions. They are essential in decomposing intricate datasets into smaller, more digestible chunks. The offered dataset provides insight into hotel occupancy patterns throughout the chosen years by expressing the arrival distribution over several years as percentages. Analysing the percentages provides information about the influx and outflow of people. Arrivals made up 15.29% of the total in 2017, indicating a possibly moderate intake of tourists (Gallahar, 2023). Simultaneously, the hotel rate dataset that was previously examined showed notable variance devoid of any clear pattern, suggesting a variety of pricing causes or possible seasonality. In 2018, there was an incredible increase in arrivals, making up an incredible 83.09% of the total. This significant growth begs interesting questions regarding what factors such as increased travel, business activity, or events are driving this demand. Therefore, it makes sense to look into how hotel rates changed in response to this increase. The comparison of arrival percentages and hotel rate fluctuations provides opportunities to investigate the relationship between price dynamics and demand, providing insightful information about the complex hospitality sector (Gallahar, 2023). The economic theory of supply and demand predicts that hotel prices would generally rise when supply cannot meet demand. The following years, 2019, 2020, and 2021, have substantially smaller percentages of total arrivals, ranging from 0.50% to 0.58%. These low percentages can be the result of the COVID-19 pandemic and other outside factors that are affecting travel behaviour. In 2020, when the pandemic negatively impacted travel globally, hotel prices, as reported in the previous dataset, experienced a significant decrease (Hertens et al., 2023). The year’s low arrival rate fits the overall pattern of decreased travel throughout the pandemic. Even though there was a slight increase from 2020, the arrivals percentage in 2021 remained quite small at 0.54%. The costs of hotels may have increased as a result of the gradual recovery, but percentages alone cannot provide a whole picture of pricing behaviour. The arrival % statistics illustrate notable variations in demand over time. The year 2018 saw a significant increase in arrivals, which likely helped hotel prices. However, fewer visitors in the subsequent years might have led to more stable or even dropping price trends, especially during the economic crisis brought on by the pandemic in 2020 (Hertens et al., 2023).  By looking at both travel numbers and hotel rates, one can gain a comprehensive understanding of the complex connection that exists between desire and supply in the restaurant and hotel industry over the selected years. 


Part B
Using interpretation, the number of male and female pupils at the school
Formula for identifying the male =COUNTIF(B:B,"Male")
Formula for identifying the female = =COUNTIF(B:B,"female")
There are 1077 occurrences of males and 1056 instances of women among the 2133 entries that have been submitted, indicating a fairly balanced gender distribution. Iannone and Thoma (2023) draw attention to this result, which implies that the dataset most likely consists of a random sample of individuals. The dataset is made more difficult by the almost equal distribution of men and women, which may have implications for sociology, marketing, and demographics, among other disciplines. In these fields, analysing gender distributions becomes essential for providing insights into biases and trends as well as for guiding decision-making processes that take gender into account. Understanding the subtleties of the dataset’s gender representation serves as a useful lens through which to extract significant patterns and consequences that cut across several disciplines.
Calculating the number of pupils who are eligible for free or reduced lunch and those who are not
Formula for identifying the qualify = =COUNTIF(D:D,"Qualifies for reduced/free lunch")
Formula for identifying the does not qualify= =COUNTIF(D:D,"does not qualify")
A thorough examination of the data shows that, out of the total number of children enrolled at ANKYI school, 918 are qualified for reduced or free meals, whereas 1215 are not (Iannone and Thoma, 2023). This distinction highlights a socioeconomic factor that is important to the school community. A sizeable portion of the student body may be facing financial difficulties, as evidenced by the 918 pupils who qualify for free or reduced lunches. This data turns into an invaluable tool for the school, providing a picture of the financial situation of its pupils. Acknowledging the financial limitations encountered by these pupils, the educational institution can execute focused interventions and provide assistance. This could entail offering more resources, making sure that nourishing meals are available, and creating a welcoming learning atmosphere for individuals who are eligible. On the other hand, the 1215 children in the school who are not qualified for free or reduced lunches are a comparatively affluent group (Iannone and Thoma, 2023). Due to this demographic diversity, resource allocation and educational programme adaptation must take a more sophisticated approach. Comprehending the economic heterogeneity of the student body enables the university to implement inclusive initiatives and attend to the unique needs of different student populations. Excel’s Countif function was a very useful tool for this research. Countif is a well-regarded tool for accurately and efficiently counting cells according to preset criteria. It is especially useful for handling large datasets. Its capacity to precisely count the number of kids who qualify for free or reduced lunches, as well as those who do not, simplifies the process of deriving important conclusions. Consequently, this makes it easier for administrators and teachers to quickly spot patterns and trends in the data (Jelen, 2023). 
Finding the average and median number of kids who are eligible for reduced or free lunches and those who are not
Formula used for calculating mean = =AVERAGE(E3:E4)
Formula used for calculating median = =MEDIAN(E3:E4)
According to Jelen’s (2023) statistical analysis of the student body at ANKYI, the mean and median estimations for the number of students who qualify for free or reduced lunch stand at 1066.5. Important details regarding the distribution and major patterns within the school community are revealed by this statistical insight. The number 1066.5 is the mean, or average, that is obtained by deducting the total number of values from the sum of all values. According to this mean, there are, on average, 1066.5 kids in each category those who are not eligible for free or reduced lunch and those who are. Although extreme values have an impact on the mean, it serves as a focal point for the distribution, emphasising the general equilibrium among students. Conversely, 1066.5 is also found to be the median, which is the middle number in a dataset sorted from least to biggest. It is implied by this median score that the distribution of students above and below this cutoff is equal. The median provides a more reliable representation of the centre trend since it is resistant to extreme values. A slightly symmetric distribution is suggested by the equality of the mean and median values for the two groups, which shows a balanced distribution of students in each category. A fair and equal distribution between pupils able to receive lunch subsidies and those students who are not is highlighted by the commonality of the median and mean at 1066.5 (Joo et al., 2023). This equilibrium suggests that pupils in both categories are fairly represented, illustrating the complex demographic makeup of the student body. Comprehending these key patterns facilitates the assessment of the pupils’ overall socioeconomic situation, implying that a significant fraction, on average, are eligible for free or reduced-cost lunches, while the rest are not. Reflecting the fair distribution seen in the mean as well as the median, this comprehensive statistical analysis gives the educational institution’s admin helpful findings that allow them to successfully adapt programmes and funding.
Employing data mining and techniques for text mining is commonly recognised as an essential element of contemporary corporate strategy, given its capacity to provide insightful information, streamline decision-making processes, and enhance overall operational efficacy across various industries (Joo et al., 2023). Association rule mining is one of the five components of data mining. In the retail sector, rule mining for associations can be used to identify patterns in customer purchasing behaviour. In order to increase sales, businesses might strategically place identical items in-store or online by determining what products customers most frequently spend together. Credit scoring is the next step. Credit scoring categorization algorithms use historical data to predict a borrower’s likelihood of defaulting on a loan. These specific lenders aid in risk assessments and educated lending decisions (Joo et al., 2023). Social networking sites use a technique called clustering to put users in groups according to common interests or routines. Platforms that target certain user groups with recommendations, advertisements, or customised content can boost user engagement. Manufacturers can predict equipment failure based on a number of variables, such as usage, temperature, and pressure, by using regression analysis. Businesses may minimise downtime and prevent important breakdowns by planning maintenance in advance. Cybersecurity anomaly detection algorithms are capable of identifying unusual network traffic patterns that may indicate a cyberattack. This technique helps organisations swiftly identify and handle security threats.
As stated by Sena and Ariyachandra (2023), text mining is one of the five main components that make up the entire business environment. These components are further discussed in the next section. Social media corporations utilise sentiment analysis as a technique to find out what people think about products, brands, and events. Companies can use this information to gauge public opinion and modify their marketing strategies accordingly. In healthcare, NER is used to extract and categorise data from medical records, such as patient names, conditions, and treatment plans. This improves data arrangement and accessibility. News organisations employ a technique called topic modelling to automatically categorise news articles into groups such as politics, sports, and finance. This facilitates effective content organisation and retrieval. Customer support teams use text categorising to mechanically categorise and schedule help requests by considering what kind of client questions. This improves customer satisfaction and speeds up reaction times. retrieval techniques are used by search engines to deliver relevant search results by accounting for factors such as user behaviour, resource following, and term quality. Customers will receive the most pertinent information quickly due to this promise. 
	SPSS

	Advantages
	Disadvantages

	1. Strong analysis and information representation options are included in SPSS (Sylvia et al., 2023). Researchers may quickly and efficiently create charts, graphs, and tables of data with the software. This function is useful when reporting findings to parties. For instance, SPSS might create visually appealing graphs that reflect the patterns and tastes of customers in an empirical research project.
2. With its ability to handle, process, and clean up large amounts of data, SPSS is a great tool for data management. Researchers can easily recode variables, choose scenarios, and compute new variables. In longitudinal research monitoring academic achievement, SPSS can manage and modify data efficiently to assess trends over time (Sylvia et al., 2023).
	1. The learning curve for SPSS can be difficult, especially for individuals who are not accustomed to using statistical software (Sena and Ariyachandra, 2023). For novices, navigating through the numerous options and comprehending the syntax required for a particular analysis may be challenging. There may be difficulties with this learning curve, particularly for those who are not very experienced in statistics.
2. Since SPSS is a commercial program, licencing it can be costly, especially for small firms or lone researchers on a tight budget. This price feature may prevent those who cannot afford the licensing fees from using the programme.




	Excel

	Advantages
	Disadvantages

	1. Excel is generally accessible and well-known to most users. Since it is pre-installed on the majority of computers, both individuals and organisations can simply access it. This ubiquity makes data entry and manipulation simple and fast.
2. Beyond statistical analysis, Excel is a flexible tool. It can be used for many different things, including basic data analysis, project management, and budgeting. Financial modelling in a company setting can be done with Excel, enabling users to produce dynamic financial forecasts (Ashtiani and Raahmei, 2023).

	1. Even though Excel has basic statistical procedures, it lacks the sophisticated statistical analysis features of professional software like SPSS (Ashtiani and Raahmei, 2023). Complex research in Excel, including multilevel linear modelling and the modelling of structural equations, could be challenging or impossible to complete.
2. Excel worksheets can make it challenging to replicate experiments precisely, which is essential to the scientific method. It is critical to make sure analyses are reproducible by others, particularly when conducting joint research or disseminating findings (Ashtiani and Raahmei, 2023). Replication may be more challenging with Excel due to its opaque data conversion and algorithmic design.



Conclusion 
Through sophisticated algorithms and visualisations, business intelligence enables organisations to identify patterns, trends, and opportunities, promoting data-driven plans for successful execution. This essay has explained how to use Excel functions correctly to extract particular meanings from data. It has also investigated the fields of data mining and text mining and examined the idea of SPSS, describing its advantages and disadvantages. In the essay, each calculation and graphical depiction has been carefully covered. Business intelligence facilitates strategic decision-making by enabling a thorough comprehension of data through the use of sophisticated algorithms and visualisations. The article functions as a thorough manual, guiding readers through the complexities of data handling and business intelligence. It also provides insights into data mining and text mining and demonstrates the useful application of programs like Excel and SPSS.  
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