2



[image: ]

 




Course: BA Business Management
Module name: Data Handling & Business Intelligence
Module code: LCBB5000
Lecture name: Xavier Matieni 
Student Name: Sali Refat
Student ID: 2122704

 
 




PART 1
The Hotel reservation dataset is stored in an Excel file displaying customer reservation details from 2017 to 2021. The key variables in the dataset are the BookingID, Number of adults, Number of children,  Weekend and Weekday nights,  Meal plan, car parking space required, type of room reserved, lead time, Year of arrival, Month of arrival, Date of arrival, Type of market, repeated guests, Previous cancellations, Previous bookings, Average price, Special requests, Booking status. Microsoft Excel shall be used in pre-processing, analysis, and data visualization. This report will apply different formulas to determine whether the average room reservation price has declined or increased from 2017 to 2021.
Data pre-processing
Data pre-processing is an essential component of the data analysis. It involves three important steps. The first is cleaning, which removes errors, outliers, and duplicates from the data. The second is transforming, which is converting the raw data into a format the analysis package understands. The third is formatting and standardizing the data by filling in missing values and converting text to numbers before the analysis begins. The goal of pre-processing is to ensure the accuracy, consistency, and completeness of data.
Step 1
The first step is to identify and download the interest data and save it on your computer. Open the same in your preferred spreadsheet process. In this context, Microsoft Excel shall be used. The dataset is a Hotel reservation spreadsheet, 15.7MB in size.
Figure 1 “Hotel Reservation dataset”
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Step 2
This step ensures the data has a standardized format by removing unnecessary formatting, such as spaces in a cell. To accomplish this task, click on the Home tab. Under the cells group, click on the format option. A drop-down menu appears. First, click on AutoFit Row Height followed by AutoFit Column Width.
[image: ]
Step 3
The third step is to identify inconsistencies in the dataset by selecting particular columns. This is accomplished by the use of the Sort and Filter function. To apply this function, we shall focus on the arrival year and average price.
[image: ]
Filtering arrival year
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Filtering average price
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Step 4
The filter of the average price column has revealed the existence of missing values. These missing values must be removed before the final data analysis begins. This is accomplished by only selecting the rows with the null values and deleting them.
[image: ]
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Data analysis
IF 
This logical function formula returns a value or range of values depending on whether it is True or False. The columns of interest are the arrival year and Average price. The SUMIF function shall compute the average price for the five arrival years from 2017 to 2022. The SUMIF function computes the sum of values based on the set criteria. In this context, the SUMIF function takes three arguments. The first is the range of values, the second is the criteria, and finally, the range where the criteria are applicable.
SUMIF(J2:J35731,”2017”,Q2:Q35731)
[image: ]
The results based on the SUMIF function are displayed in Table 1 below
Table 1
[image: ]
Pivot Table
A pivot table is a powerful data summarization tool, offering a swift and efficient means to dissect extensive datasets. It takes the form of a table that condenses data based on the contents of one or more designated columns. With a pivot table, you can perform diverse calculations such as totals, averages, counts, and various statistical analyses. Furthermore, it provides the flexibility to construct visually informative charts and graphs.
The initial step involves selecting the dataset you intend to summarize to create a pivot table. Subsequently, you must specify which fields will be the basis for arranging the table's rows, columns, and values. These row and column designations determine the structure of your data summary, while the values dictate the statistical metrics to be computed.
Once your pivot table is created, you can actively engage with it to explore your data further. You can readily modify the fields assigned to rows, columns, and values. Additionally, you can apply filters, refining the information presented within the pivot table according to your analytical requirements.
Step 1
The first step is to select the entire dataset.
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Step 2
Click on the Insert tab. Under the tables group, select the Pivot table option.
[image: ]
Step 3
Once you click on the PivotTable option, a pop window emerges, prompting you to select the table, a table, or a range. In this context, Hotel reservation. Choose to create the pivot table on a new worksheet.
[image: ]

Step 4
The new worksheet window will open with Pivot table fields on the right and the display window for the summaries on the left. The next step is to drag and drop a field column name for the spreadsheet into the Row Labels area. This determines the unique identifier for organizing the data. The next step is to drag and drop another field into the values. The default calculation is the sum. However, this could be changed into the average, minimum, maximum, and average or your specific needs. Our variables of interest are the arrival year and the average price. Select the arrival year field and drag it into the areas area, then select the average price and the values area. 

[image: ]
The output is a summary of the total average price for every year from 2017 to 2022
[image: ]

Data visualization and interpretation
The line chart visually represents the total average price trend from 2017 to 2012. It indicates the fluctuation of the average within five years.
Chart 1

To create a line chart. The first step is to select the columns of interest. In this context, the arrival year and the total average for each year. Under the charts group, click on the insert line option and choose the 2-D line option.
Interpretation
Chart 1 indicates an exponential increase in the yearly average price between 2017 and 2018. It is about four times the previous year. From 2018 to 2022, there was a continuous downward trend. The most significant drop was between 2018 and 2019. The lowest total average price was in 2019. This was a drop of more than 90%. There is minimal growth between 2019 and 2022. The highest total average price for hotel bookings was experienced in 2018.
The general conclusion is that there is a general decline trend in the total yearly average price between 2017 and 2022.


PART 2
Number of male and female students
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Table 1


The results from Table 1 indicate that the number of Females students is 1056. This is (49.5%) of the student population. While that of  Male students is 1077, accounting for (50.5%) of the student population. The total number of students is 2133.
Number of students that either qualify or not qualify for reduced/free lunch
[image: ]
Table 2


The results from Table 2 show that the number of students that do not qualify for free lunch is 1215, accounting for 57% of the student population. Whereas those that qualify for reduced or free lunch is 918, which is equal to 43% of the student population. These findings reveal that the number of students who do not qualify for free lunch is higher than those who qualify.
Descriptive statistics is not applicable to Nominal data
Pre and post-test scores(mean and median)
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Table 3




The results from Table 3 show the mean and median of Pre-test cost are 54.96 and 56, respectively, whereas the post-test scores are 67.10 and 68.0. The post-test scores indicate a significant improvement.
Clustering
Clustering represents a common technique in exploratory data analysis, which is valuable for gaining insights into the data set's features. Its essence revolves around understanding subgroups or clusters within the data, wherein elements within the same cluster exhibit a high degree of similarity. In contrast, those residing in distinct clusters exhibit marked dissimilarity(Ahmed et al.,2020.). The objective is to unearth homogeneous subgroups that maximize the likeness among data points, often gauged through metrics such as Euclidean-based or correlation-based distances. The choice of similarity measure depends on the specific application at hand, consistent with unique requirements and context.
The scope of clustering analysis consists of two primary dimensions: feature-based and sample-based clustering. In feature based, the aim is to identify subgroups among samples predicated on shared features. Clustering finds application in various fields and is used as an analytical tool. One common application relates to market segmentation, which seeks to divide groups of customers who exhibit similar behaviors or attributes. Additionally, it plays a pivotal role in image segmentation and compression, whereby the goal is to amalgamate akin regions within an image. Furthermore, clustering facilitates document organization by grouping documents based on shared thematic content, enhancing our understanding of diverse fields and topics. These multifaceted applications underscore the significance of clustering as a cornerstone in data analysis and decision-making processes.
K means clustering

The K-means clustering is an unsupervised machine learning algorithm within data analysis. It is an iterative procedure designed to partition a given dataset into K pre-defined, mutually exclusive clusters(Sinaga and Yang,2020). In this procedure, each data point explicitly belongs to only one specific cluster, primarily enhancing intra-cluster sameness while fostering inter-cluster distinctiveness. This is achieved by carefully assigning data points to clusters to minimize the sum of squared distances between data points and their respective cluster centroids, where the centroid denotes the arithmetic mean of all data points residing within a given cluster. K-means endeavors to reduce the variation within clusters to render the data points within each cluster as similar as feasibly possible.
The foundations of the K-means algorithm are based on the outline below:
Determination of K
The algorithm's initiation requires a prior specification of the desired number of clusters, denoted as K. This essential step involves an informed decision-making process, requiring understanding the dataset and the main objectives of clustering.
Centroid Initialization
The process begins with the initialization of cluster centroids. This initial configuration is established by shuffling the dataset and randomly selecting K data points, each serving as a new centroid. Importantly, this selection is done without the possibility of replacement.
Iterative Convergence
At the heart of the K-means algorithm lies its iterative nature. It continues to iterate until an equilibrium is reached – a state without further alterations to the centroids. This equilibrium signifies that data point assignments to clusters have stabilized, indicative of a stable clustering solution.
Inertia Computation
 Following each round of assignments, the algorithm computes a critical metric known as the "inertia" or "within-cluster sum of squares." This metric quantifies the sum of squared distances between each data point and all centroids, offering insight into how effectively the data points are grouped around their respective centroids.
Data Point Assignment
 After the computation of distances, each data point is judiciously assigned to the cluster whose centroid stands as the closest. This assignment is governed by the principle of minimizing distance, affecting the grouping of data points based on their proximity to the centroid of a particular cluster.
Centroid Recalculation
With data points now ascribed to clusters, the centroids of each cluster undergo recalculation. This process involves computing the mean position of all data points constituting a specific cluster. The centroid embodies the central position around which the data points in that cluster gravitate.
The K-means algorithm continues the cycle of iterative assignment and centroid update until convergence, where the centroids no longer undergo significant alteration and data points maintain a consistent association with their respective clusters. This signifies the achievement of a stable and optimal clustering configuration.
In essence, the K-means algorithm is a useful and necessary tool in data analysis and machine learning. Its application spreads across different fields, such as data exploration, pattern recognition, and clustering. Through its capacity to discern meaningful structures within data, K-means furnishes invaluable insights that underpin informed decision-making processes, making it a cornerstone of contemporary data analysis.
K means clustering is accomplished in SPSS based on the following steps
1. Import the data into SPSS.
2. Choose Analyze > Classify > K-Means Cluster Analysis.
3. In the K-Means Cluster Analysis dialog box, specify the following:
· Number of clusters.
· Variables.
· Initial cluster centers: Use the default settings
· Maximum number of iterations: The maximum number of times the k-means clustering algorithm will run.
· Other options: You can specify other options in this tab, such as the distance measure and the method for assigning data points to clusters.
4. Click OK
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In cluster 1, the pre-test and post-test scores are similar, whereas in cluster 2, the pre-test score is slightly higher than the post-test.
[image: ]
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In cluster 1, the pre-test and post-test scores are similar, whereas in cluster 2, the scores for the pre-test and post-test are similar.
[image: ]
The scores for the Pre-test and post-test indicate statistical significance. This means that the students' pre and post-test scores strongly influence which cluster they shall be placed in.

[image: ]
The number of cases placed into cluster 1 is 993, whereas those placed into cluster 2 is 2133.
Data and text mining methods used in business
The advancement of technology and continued digitization means that massive amounts of data are generated every day by businesses. The large volumes of data require sophisticated data analysis techniques to find meaning in the maze. In the contemporary landscape of business analysis and the formulation of enduring strategic objectives, the cultivation of meaningful insights has assumed a position of paramount significance, closely aligned with business goals(Tomasevic et al.,2020).
Data mining is central to gaining useful insights. The utility of data mining moves beyond the mere act of data perusal; it is a discipline grounded in the eradication of intuitive decision-making and the exclusive reliance on numerical methodologies and informed decision-making protocols(Mengash,2020). Within this paradigm, data mining serves diverse purposes, encompassing forecasting future values to mitigate impending threats and vulnerabilities, the meticulous maintenance and real-time updating of data repositories, and the exploitation of developing opportunities to ensure a competitive edge in the market.
Moreover, data mining's capabilities extend to the segmentation of clients, an analytical lens through which meaningful trends and patterns within the data landscape are understood. 
Classification
Data is categorized, a process to put into predetermined groupings or classes. This data mining method centers upon examining attribute values to determine the appropriate classification for a given document(Amjad et al.,2022). The main objective here is the systematic organization of data into predefined classes.
The typical application of classification within this context revolves around predicting a variable capable of assuming multiple values, often two or more (distinguishing between spam and non-spam emails or evaluating sentiments as positive, neutral, or negative). This predictive effort entails utilizing one or more input factors called predictors. Such classification exercises serve as the quintessential exemplars of this data mining approach.
Clustering
The entries in a data are grouped together into clusters. The clustering algorithm will determine the groups in the dataset. Later factors are classified based on relevant properties(Ernawati et al.,2021). For example, customers can be grouped based on the sales data such that they are identified as having certain preferences if they purchase particular products. This is critical in developing advertising models. Clustering is used in web analytics and medical diagnosis.
Regression
Regression in data mining is a statistical method used to make predictions about a dependent variable (also called the target variable) based on one or more independent variables (also known as predictor variables). The main aim of using regression in data mining is to create a model to accurately predict the target variable for new data points.
There are various regression models, but the most common is linear regression. Linear regression models employ a straight line to predict the target variable. The slope of this line signifies how the target variable changes for a one-unit change in the independent variable. The y-intercept, on the other hand, indicates the value of the target variable when the independent variable is zero.
Artificial neural networks
These are a machine learning algorithm inspired by the human brain. They are made up of interconnected nodes, or neurons, that learn to recognize patterns in data. ANNs can be used for various tasks in data mining, such as regression
Association
This d technique is used to establish a pattern between two or more independent variables. For example, an association rule could be determined between buying milk and bread. When people purchase milk, it is often accompanied by bread, and such, they tend to be in the same location in the grocery store.
SPSS and Excel Advantages and Disadvantages
SPSS
	Advantages
· User friendly
· It is compatible with a wide variety of data formats such as CSV, xslx, sas(Rahman and Muktadir,2021)
· It is compatible with different operating systems
· It supports a wide range of data analysis and mining tasks
· It allows extensions for more specialized tasks

	Disadvantages
· It is proprietary software, which means one has to purchase the license
· Some of the features do not allow customization.'
· Some features are not user friendly; one has to spend time before navigating through




Excel
	Advantages

· It is user-friendly
· It has numerous functions and shortcuts for performing statistical analysis(Jusoh and Ahmad,2019)
· Data can be organized into multiple worksheets under a workbook
· It has safe features such as password protection


	Disadvantages

· It has limited functionality compared to other statistical packages, such as SPSS.
· It can be difficult to navigate, especially with advanced functionality
· It is not appropriate for advanced statistical tasks such as data clustering.
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