Data Handling and Business Intelligence (2)
Essay

Module Name: Data Handling and Business Intelligence

Module code: LCBB500

Student: Mariana Larisa Neagoe (1921885)

                   Lecturer: Amer Kareem
Contents

2INTRODUCTION


3PART I


3Data Pre-processing


5Data Analysis


5Calculation of Total Nights


5Calculation of Average Price per Year


6Data Visualization


7Trend analysis via Line Chart


7Yearly Comparison Analysis


9IF FUNCTION


9VLOOKUP Function


10Pivot Table


11PART II


11Student Performance and Lunch Qualification Analysis


12Data Analysis


12Gender allocation


12Lunch Qualification


13Mean and Medians of student scores


14Means and Medians differences of the score


14K-means Clustering Analysis


17Data Mining & Text Mining


19Advantages and Disadvantages of using SPSS and EXCEL


20CONCLUSION


22REFERENCES




INTRODUCTION

Data is crucial for modern company operations. Companies need to understand technical data terms and plan how to leverage data analysis insights.
Data analytics and business intelligence are often used interchangeably but have notable differences. Data analysis extracts knowledge from data, while business intelligence helps executives make strategic decisions. Understanding the difference is crucial for companies to gain a competitive advantage. (Fivetran, 2023)

This essay is a deeper look on the tools Data Handling and Business Intelligence is using to get the insights that are necessary in any business environment.

It has two parts, Part 1 is about Excel Functions and how can we use them to extract important data related to the average price for a hotel room on a given period, thus helping hospitality industry to understand the society preferences and trends.

Part2 will introduce us the statistic program SPSS and based on a survey which was performed on a children sample of 2133 we will discover interesting facts and figures regarding the gender, the pre-test and post-test scores and how to see how many of the students are qualifying for free/reduced lunch.

PART I

Data Pre-processing 

Data pre-processing refers to the gathering of raw data for future analysis or machine learning techniques. This is an essential stage in the analysing process. This boosts data quality, removes discrepancies, and ensures data accuracy, coherence, and reliability. This sets the basis for efficient evaluation and decision making by creating a solid basis for relevant research. (Gryczka, 2023)

There are few essential steps tat need to be followed in data pre-processing:

· Data cleaning –ensures accuracy of extracted information by adapting the procedure to the data set and research objectives. It includes handling missing values, detecting outliers, and removing duplicate data.Data integration comprises merging multiple data sources: enhancing data completeness, data consistency related to the format and schema inconsistency.
· Data transformation based on feature scaling, conversion of qualitative data into numerical one so that the programs can read them etc.

· Declutter the data set is in fact the removal of useful information or repetitive one making the information easier to read and assimilate and enhancing the storage space.

Following all this steps, visual aids will offer a clear insight by the help of charts, graphs and plots.

Before extracting any information from the Excel file that was given to us we had to perform a data pre-processing so we followed all the above mentioned steps.

First step was the Data Cleaning and one of the most important elements in Data Cleaning is ‘Remove the duplicates’ which is a tab Excel, more precisely in ‘Data’.
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The Data Integrity was conveyed by ‘Handling the Missing Values’ and another important element which made our data reading possible was to convert the column data, Arrival Date and Total Nights into information that is recognized by the program.

[image: image2.png]Arrival Date Total Nights

10/2/2017 7
11/6/201s7
2/2s/201s
s/20/20a1s
a/11/201s
s/is/201=
10/15/2017
12/26/201s
Z/s/201s
10/1s3/201s
s/11/201=
a/30/201s
11/26/2018
11/20/201s
10/20/2019

NNWWRUMPANNNWGOW

ARRRRRRRRR R




Data Analysis

For the purpose of our assignments, we had to calculate the Total Nights, the Average Reservation Price by Year and the Percentage Change in Average Room Reservation by Year. The year gap was between 2017 and 2021.

Calculation of Total Nights 

The staying period in direct relation with each booking was obtained by adding the ‘Weekend Night’ column data and ‘Weekday Night’ ones. A third column was generated, ‘Total Nights’ which comprises the information that was required.
Calculation of Average Price per Year
The Excel function utilized for computing the Average Price per Year it is ‘AVERAGEIF’.
Similar to the average function, Excel's AverageIF function produces the average of all the numbers. The average function returns the average value only when the predetermined requirements are satisfied, which is the only distinction between the two. Three arguments are provided to the AverageIF function: a range, the given criteria, and the average range. (Jeevan, n.d.)

The criteria given in this case was the ‘Arrival Year’ and it was used to calculate the usual cost of a room reservation in the time period of 2017 – 2022. As we can see below the records span the popular room rates in the industry from 2017 to 2022. Throughout the examination, these average prices varied. Motel rooms in 2017 cost, on average, $90.05. The average cost increased substantially to $106.45 in 2018. $101.78 on average in 2019. The average charge increased once more to $1,05 by 2020. In 2021, however, prices decreased and averaged $1.01 instead of $1.23. The year 2022 saw a rise to $101.50. These variations suggest that demand, the state of the economy, and competition have an impact on hotel room rates. More research that considers larger contextual factors is required to fully understand these charge variations.
2017 saw an average of $90.05 for room reservations. In 2018, the average cost increased to $106.45. 18.22% is a noteworthy percentage. The price rise is indicative of a positive trend. In 2019, the mean cost decreased to $101.78. 3.50 percent is the decrease. The average price increased by -3.90 percent to $105.34 in 2020. In 2021, the average price decreased to $101.23, outpacing earlier models. This 0.26% drop indicates a restricted level of stability. Average price values are improved by percentage change data, which highlights subtle price trends over a chosen time frame.
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Data Visualization
Data visualization uses visual elements like graphs, charts, and maps to help recognize and understand patterns and trends in data, facilitating analysis and comprehension. It is crucial in big data analysis. (Deloitte, 2023)

Trend analysis via Line Chart

The axes of the chart were the Average Price and the Years and they were the criteria used to generate the graph and establish the trend.
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Trends over time can be easily displayed with an average price chart. Examining the average price chart from 2017 to 2021, the graph indicates that between 2017 and 2018, the average price rose. From $90,05 to $105,34 and finally to $106,45, the value increased. The increasing trend suggests that during the next few years, the average price will rise significantly. There is a slight decrease in average price from 2018 to 2019. In 2020, the average price falls to $101,78 before rising once again to $101,34. In 2021, the average price falls slightly once more to $101,23. This suggests that while there were some variations, there was no apparent upward or downward trend in the overall trend.

Yearly Comparison Analysis
For the comparison of average prices across the years we used a Bar Chart.
Because a bar graph uses either a vertical or horizontal bar to represent data, it is also referred to as a bar chart. The bar graph's x-axis is identical to the bar graph's y-axis. In a bar graph, every bar stands for a specific value. After aligning all of the bars, the user can compare various values or bars in a single view. (Holmes, 2021)
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The bar chart displays the average price. The average price raised twice, to $106,45 in 2018 and $90,05 in 2017. The first increase occurred in 2017. 2019 saw the first decline, coming in at $101,78. In 2020, the average price rose once more, reaching $105,34. When the average price drops marginally to $101,23 in 2021, it continues its upward trend. It's evident that the average price has increased every year when examining the data over a five-year period. The average price always rises, with a few decreases in between.
How to use Excel Functions

A function in Excel is a pre-defined formula that performs numerical calculations with specific values in a specific sequence. A function can be used to manipulate logical values, manipulate text, and perform numerical calculations. A function can also speed up complex calculations and create complex formulas.
In our assignment we used 3 main functions: IF, VLOOKUP and PIVOT TABLE.

IF FUNCTION

One of the most often used Excel functions is the IF function. When a condition is met, an IF function takes it and returns a value. It returns a different value if it is false. (High,n.d.)

The data extracted by the help of IF function determined if the guests had children or not, and this was visible in the ‘Category of Booking’ column.

The IF function was utilized to categorize bookings based on whether they had children or not. This created an additional column that added clarity to the dataset.
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VLOOKUP Function
The Excel function known as "Vertical Lookup," or VLOOKUP, can be used to retrieve a value from a table range in the first column and return it in the second column of the same row. The retrieval and analysis of data frequently makes use of this function. (Shruti, 2023)

The VLOOKUP function offered information about the meal plan costs as we can see in the Cost column, information which was retrieved from an external table.
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Pivot Table
One of Microsoft Excel's most potent and difficult features is the pivot table. Large data sets can be assembled in order to make them accessible via the assistance of pivot tables. (Devaney, 2023).

The Pivot Table is inserted in the Excel file after we proceed to a data cleaning by removing the duplicates.

We insert the pivot table using Insert tab. A table with 2 columns will pop up on the left of the screen and on the right we have an window with the fields and values we need to use in order to generate our table.
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We are interested in Arrival Year and Average Price. The table was generated and according to the data that was extraxted we can say that between 2017 and 2021 there was a rise the the average hotel price. 
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We can say that the investigation found patterns in hotel reservation pricing over years, with increasing demand and inflationary influences. Visualizations enhanced the study and helped make informed decisions.
PART II

Student Performance and Lunch Qualification Analysis
In this second part a survey was carried out on a student sample of 2133 respondets and the purpose of this survey was to analyse the pre-test and post-test scores and also to see if they qualify or not for reduce/free lunch,
We will see how we can extract information like lunch qualification, gender and academic performance.

Here we will have a look ate the differences in terms of advantages or disatvantages of Excel versus SPSS,

Data Analysis
Gender allocation
In order to discover the gender distribution on our sample we had to use COUNTIF function and it resulted that there are 1056 (49.5) female gender and 1077 (50.5) male gender. We can say that the number of males than the number of females.
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Lunch Qualification

After examining the number of students who are able to receive reduced or free lunch and those who are not, the table below clearly demonstrates that, out of the scholars, 918 (43.0) are eligible for reduced or free lunch (N = 2133), while 1215 (57.0) scholars are not. According to the table, it is obvious that more than half of scholars do not meet the requirements for free or reduced lunch (57.0).
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Mean and Medians of student scores
The mean, median, and mode are employed to measure central tendency. Measures of central tendency are employed to examine various elements of a data set. By designating a single point as the center of the data collection, central tendency defines a set of data. The tendency of the data to cluster around a middle point is known as central tendency. (CueMath, n.d.)
By the help of statistics we analyzed the pre-test and post-test scores for the pupils classified according to their lunch qualification results.
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The students who do not qualify for free or reduced lunch have a mean pre-test score of 62.29 (M = 62.00) and a mean post-test score of 74.38 (M = 74.00), according to the table above. The students who were able to receive free or reduced lunch, on the other hand, had a mean pre-test score of 45.25 (M = 44.00) and a mean post-test score of 57.48 (M = 55.00). The two lunch qualifying groups' average pre- and post-test scores differ, based on these results. When comparing pupils who qualified for reduced/free a bite to to those who did not, the latter group's mean scores on pre- and post-test assessments were higher. Similar trends are also indicated by the median scores, which are higher for students who are not eligible for free or reduced lunch.
Means and Medians differences of the score
Using the SPSS calculation function, we first determined the score difference between the pre-test and post-test scores in order to determine the mean score difference and median score. After that, we used a descriptive analysis to find the mean and median of the score differences.
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Based on the calculations presented in the previous table, the average difference between students' pre-test and post-test scores was 12.146 (M = 12.00). According to these results, students' scores increased by an average of 12,146 points between pre-test and post-test assessments. This conclusion is also supported by the mean score difference of 12.00, which shows continued improvement in scores across all student groups.

K-means Clustering Analysis
What is Clustering?

Unsupervised learning techniques like clustering require the use of unlabeled datasets as benchmarks. It is typically utilized for data sets that highlight their inherent clustering, underlying processes, and meaningful structure. The goal of clustering is to separate the population into several groups so that the data points within each group are more similar to each other than the data points not belonging to that group. It is, in essence, a collection of items selected for their similarities and distinctive qualities.

For our assignment we had to perform K-means Clustering using SPSS program in order to emphasize the performance differences between the pre-test and post-test groups of students.

For the Initial Cluster Centers

The initial cluster centers reveal the mean values of the variables within each cluster at the initial phase of the clustering procedure. The factors explored in this study are pre-test and post-test scores.
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Cluster 1: the initial center value registered for pre-test scores was 23 and the one registered for post-test scores was 35.
Cluster 2: the pre-test scores value was 53, post-test scores value was 56.
Cluster 3: showed an initial center value of 66 for ore-test scores and the post-test scores was 91.
Cluster 4: in this case the initial center value was the highest, 93 pre-test scores and 100 the post-test scores.

Iteration History

Going further with the Iteration History we aquire the below data:
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Continuing with the Iteration History, the table below demonstrates that the first iteration saw the most significant change. The values for Clusters 1 and 4 were 12.774, 6.161, 10.109, and 10.338 in that order. The alterations become less noticeable in the subsequent iterations. This indicates that the clusters have merged. It is important to remember that there are small differences between iterations 9 and 10. The values of Cluster 1 are almost convergent. Clusters 2, 3, and 4 are still exhibiting slight alterations. The cluster eventually breaks down because of the maximum number of iterations. Clusters can merge or stay apart. .106 is the maximum absolute change that can be made. The original centres are at least 28.460 miles apart. The different cluster starting points are shown here.
Final Cluster Centres
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CLUSTER 1: final center values for pre-test scores was 37 and for post-test scores was 49.

CLUSTER 2: pre-test – 50; post-test – 62

CLUSTER 3: pre-test-62; post-test – 75

CLUSTER 4: here was registered the higher a higher final center value; for pre-test scores 76 and post-test scores 89.
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Four distinct clusters were developed as a result of the cluster analysis. There were 508 cases in Cluster 1, 587 cases in Cluster 2, 728 cases in Cluster 3, and 310 cases in Cluster 4. With no incomplete data, a total of 2133 valid cases were available for analysis.
Data Mining & Text Mining

Data mining and text mining both use identical methods and approaches for pre-processing, analysing, and extracting applicable trends or knowledge from data. The following are some common approaches used in the fields of data mining and text mining:
1. Data Pre-processing

Data preparation is required for the two forms of data mining and text mining for cleaning and preparing the data for analysis. For both, pre-processing steeps includes:

• Data cleaning involves dealing with missing figures, outliers, and errors.

• Normalization and Scaling: the method of converting information to a uniform structure or scale.

• Tokenization: the procedure of dividing text into keywords or tokens.

• Stemming and lemmatization: Converting words in text data to their basic or root form.

• Stop-Word Removal: deleting common terms from text data (e.g., "the," "and").

• Feature Selection: the method of identifying appropriate traits or parameters for analysis.

2. Feature extraction

·  In all data mining and text mining, feature extraction is critical for dropping the dimension of data while preserving key information.

3. Clustering

Clustering is a technique used in data mining and text mining for grouping together identical data points or documents. Algorithms such as K-means clustering can be used to both numerical and text data.

4. Classification

In both categories, classification algorithms are used to group data points or written materials into specified classes or labels. Although decision tree models, SVMs, and naive Bayes classifiers are all commonly used for structured data, they may also be changed for problems with text classification.
5. Visualization

Data visualization strategies are used to collect insights and effectively articulate findings from data mining and text mining results. Visualizations like as scatter graphs, word clouds, and heatmaps frequently appear in both subjects.

Advantages and Disadvantages of using SPSS and EXCEL
	Aspect
	Excel
	SPSS

	Data Import and Cleaning
	Advantage: Excel is straightforward to use and generally accessible. It allows rapid data entering and simple processing of information. Excel, on the flip side, may be limited in its capacity to clean and manage complex data.
	Advantage: SPSS has extensive capabilities for importing, cleaning, and manipulating data, making it perfect for dealing with enormous databases with intricate structures. Data management is intuitive, with assistance with a variety of data formats and missing value handling.

	Example
	Organizing and calculating monthly sales data for a small business with straightforward data formatting needs.
	Importing and analysing survey data containing hundreds of responses and multiple question formats, such as multiple-choice and open-ended questions.

	Simplifying Data Management
	Excel can also arrange data, however it may not be as effective when dealing with large databases.
	SPSS is designed for data analysis and includes broad data management capabilities to help you manage large datasets.

	Example
	Creating a rudimentary list of expenses for a small business and computing totals in Excel.
	Evaluating an online survey dataset with hundreds of thousands of responses and converting categorical variables using SPSS's data processing tools.

	Automation and Scripts
	Excel's automation features are restricted as compared to SPSS. Complex analysis workflows frequently call for manual activities.
	SPSS enables automation through syntax coding, making it useful for repetitive operations and ensuring reproducibility.

	Example
	Manually copy/paste data from each report for each month in a small business's accounting tracking system.
	Automating the cleaning and analysis of monthly accounting information for a major organization using uniform data structures.

	Data Visualization
	Excel has basic charting characteristics, but it may not be as versatile when it comes to complex data visualization.
	SPSS offers a variety of tools for generating high-quality graphs and charts for data visualization.

	Example
	Is creating a fundamental line chart for exhibiting monthly sales patterns.
	Creating an available for publication bar chart to show differences in customer satisfaction ratings across product categories.

	Cost
	Excel frequently comes with Microsoft Office, giving it a reasonable cost for simple data analysis applications.
	SPSS can be expensive, particularly for individual users and small businesses. License and maintenance costs might raise significantly the expenditures.

	Example
	No additional spending if the company owns already a Microsoft Office licence.
	For the non-profit organization, using SPSS for the purpose of analysing data might become a challenge.

	Learning

process
	Easier to learn fundamental tasks in Excel.
	For new users, SPSS can have a more prolonged learning curve, particularly when dealing with complex statistical studies.

	Example
	With a limited experience an office worker can quickly learn to create basic graphs and tables with Excel.
	A learner might have problems understanding sophisticated statistical concepts and methods in SPSS.


CONCLUSION
At the end of all these analysis we can clearly drawn the conslusion that students who do not qualify for free/reduced meals have higher scores hence a more proefficient academic activity. Also K-means clustering through an accurate analysis emphasize that a targeted intervention regarding the students performance may be more efficient.

Data mining and text minig are more reliable when we talk about setting up a business strategy for big corporations.

An the last but not the least, SPSS is more suitable for advance data analysis but  Excel due to the fact that is less costly and easier to use is more popular among individuals and small companies.
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