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1. INTRODUCTION

In the following evaluation task there will be presented and analyzed insights from the prior module to highlight and rigorously assess contemporary trends in data warehousing, business intelligence, and data mining. 
The proper software for predictive analytics will showcase our extensive skill set and systematic understanding of crucial concepts and tenets. (Zhu et al., 2021)
Specifically, in this assessment there will be used Microsoft Excel (Microsoft) for Part I and SPSS (IBM) for Part II. An effective project execution necessitates proper data analysis, encompassing data extraction, processing, and preservation. 
According to the evaluation assignment, Part I will be focused on taking into consideration whether the average cost (for room bookings) has decreased or increased over the years spanning 2017 to 2021. 
In Part II, there will be interpreted pre- and post-examination data gathered from a sample of 2133 school students. By conducting the proposed study, the school aims to gain deeper insights into the relationships between students' eligibility for discounted or free lunch and variables like their gender, pre- and post-test scores, among other demographic factors. 
Likewise, there will be investigated how gender, age and test scores are connected, before and after students become eligible, for free or discounted lunch.

[bookmark: _GoBack]2. PART I - Hotel Reservation Spreadsheet (dataset using Microsoft Excel)
In this section of the assignment, there are properly explained and detailed the main steps taken to assess the Hotel Reservation dataset using Microsoft Excel. The aim of the study was to determine the difference, in hotel reservation costs, between 2017 and 2021. To achieve this goal a series of tasks were performed, such as:

a) Pre-processing of the available data

For analysis purpose, the dataset underwent a series of preparations to ensure its accuracy and readiness, which took place before proceeding with the study.  The data pre-processing phase is a crucial step that aims to make the data suitable for analysis highlighting its importance in data mining and analysis. 
Also, the main objective of data pre-processing step is to enhance the quality of the dataset. As highlighted in a study about data preprocessing, various approaches in data mining are widely recognized as very important for the whole process, in this field of analytics. 
Its focus lies in preparing and transforming data to facilitate knowledge discovery. For the present study various techniques were employed for data pre-processing, including:
- Missing Values possible issue – in order to maintain the integrity of the data there was considered the problem of missing values. That issue was resolved by trying either excluding data or filling in any gaps with information;
- Removing duplicates or irrelevant columns – prior to the proceeding with the research, an analysis was considered to be done to the dataset, in order to determine if there were any entries. 
Based on the information provided no instances of duplicates were found. Taken this into consideration, there was decided to exclude columns from the dataset as those where categorized as irrelevant. (Vercellis, 2009). It should be noted that every column included in the data was considered necessary for the planned analysis;
- Accurate conversion for columns containing date format - to ensure an in-depth and correct analysis the columns related to dates were transformed (Arrival Year, Arrival Month and Arrival Date) into a proper date format.
	Check-in Date
	Adults No

	2-Oct-17
	2

	6-Nov-18
	2

	28-Feb-18
	1

	20-May-18
	2

	11-Apr-18
	2

	13-Sep-18
	2

	15-Oct-17
	2

	26-Dec-18
	2

	6-Jul-18
	3



ANALYSIS OF THE AVAILABLE DATA
The analysis of the data consisted of the following steps: 1) calculating the number of nights; 2) determining the average price of reservations for each year (from 2017 to 2021) and 3) calculating the percentage change in average room reservations per year.
1) By summing up the values in the "Weekend Nights" and "Weekday Nights" columns there was produced a new column that was labelled "Total Nights".  This provided an approach to determining the length of stay for each booking.

2) To simplify the calculation process for finding the cost of reserving a room, between 2017 and 2022, so there was introduced a column in the table. It was decided to utilize the AVERAGEIFS function using "Arrival Year" as criteria. And was also determined total number of Weekend Nights or Weekday Nights, in order to draw a conclusion and observe which part of the Week people are preferring to book the hotel.

	Arrival Year
	Total Weekend Nights Booked
	Total Weekday Nights Booked
	Average Price/Booking

	2017
	4294
	12844
	90.1 $

	2018
	27680
	75232
	106.5 $

	2019
	27814
	75632
	101.8 $

	2020
	27971
	76083
	105.3 $

	2021
	28136
	76506
	101.2 $

	2022
	29409
	79961
	101.5 $



As it can be easily observed, tourists’ preferences was more towards in booking more weekdays so that their vacation will last longer. Also, the hotel reservations have increased significantly starting from 2018 until 2022, compared to 2017.
The data provided encompasses the prices of hotel rooms from 2017, to 2022. Throughout the study there were fluctuations in expenses. In 2017 the average cost of a hotel room was $90.05. 
Starting with the year 2018, there has been noticed an increase of the average price to a cost of $106.45. The average price for 2019 was $101.78. It increased again to $105.34 in 2020. However there was a decline in prices in 2021 averaging at $101.23. 
In 2022 the average price rose slightly to $101.50. These variations suggest that factors such as demand, economic conditions and competition have an impact on hotel room prices. 
By examining these changes for the prices over time periods selected for analysis, allows for insight, into nuanced pricing trends throughout this specific timeframe.

DATA VISUALIZATION

Data visualization assists in various tasks such as arranging data, exploring its structure, identifying outliers or unusual groups, recognizing trends and clusters, detecting local patterns, evaluating models, and presenting results. (Rajagopalan, 2021).
The effectiveness of exploratory data analysis and data mining largely depends on ensuring data quality and understanding the data's structure and features to gain valuable insights. This crucial facet of data analysis frequently goes unnoticed in academic settings but is vital in real-world applications.

LINE CHART FOR TREND ANALYSIS
To illustrate the changes, in room booking costs over time we created a line graph. The x axis represents the years while the y axis depicts the costs.



After examining the relationship between the price starting from 2017 until 2021, after a trendline was applied to the graph, it was found a linear regression equation y = 1.2743x – 2472.4. In this equation "y" represents the expected yearly mean price for a given year ("x"). 
For each one percent increase in the calendar year it should be expected that the average price will rise by 1.75 percent. 
However it's important to consider if this scenario is feasible based on data analysis. The coefficient of determination (R2) is 0.1687 indicating that 16.9 % of the variation in price can be explained by the linear trend over these years. 
This statistic suggests that using years as predictors accounts for around 17.0 % of the fluctuation, in price.



COLUMN CHART FOR COMPARING PRICES IN EACH YEAR

A column chart was made to make it easier to compare the prices between years. Each column on the chart represents a year and the height of each one shows the price, for that year.



According to the 3D-Column chart provided in the graph above, it is clear that the average price, for room reservations was lower in 2017 and started to increase from 2018 until 2022, with slight fluctuations in between.

Practical exemplification of Excel Functions
For the present analysis, it was requested to demonstrate how well the student is able to understand and perform these tasks practically, so various Excel functions were used to develop and perform the study:
a) IF Function – this particular function was used to determine and categorize bookings based on whether the tourist have been spent the entire weekend or not. For this purpose there was mandatory to create an additional column to clarify use of the function.
	Category of Booking - no weekends
	IF Function Formula applied

	No entire weekend
	IF('Weekend Nights' E2<2,"No entire weekend","whole weekend")

	No entire weekend
	IF('Weekend Nights' E3<2,"No entire weekend","whole weekend")

	No entire weekend
	IF('Weekend Nights' E4<2,"No entire weekend","whole weekend")

	No entire weekend
	IF('Weekend Nights' E5<2,"No entire weekend","whole weekend")

	No entire weekend
	IF('Weekend Nights' E6<2,"No entire weekend","whole weekend")

	No entire weekend
	IF('Weekend Nights' E7<2,"No entire weekend","whole weekend")

	No entire weekend
	IF('Weekend Nights' E8<2,"No entire weekend","whole weekend")

	No entire weekend
	IF('Weekend Nights' E9<2,"No entire weekend","whole weekend")

	No entire weekend
	IF('Weekend Nights' E10<2,"No entire weekend","whole weekend")

	No entire weekend
	IF('Weekend Nights' E11<2,"No entire weekend","whole weekend")

	No entire weekend
	IF('Weekend Nights' E12<2,"No entire weekend","whole weekend")

	No entire weekend
	IF('Weekend Nights' E13<2,"No entire weekend","whole weekend")

	No entire weekend
	IF('Weekend Nights' E14<2,"No entire weekend","whole weekend")

	Whole weekend
	IF('Weekend Nights' E15<2,"No entire weekend","whole weekend")

	No entire weekend
	IF('Weekend Nights' E16<2,"No entire weekend","whole weekend")

	No entire weekend
	IF('Weekend Nights' E17<2,"No entire weekend","whole weekend")




VLOOKUP Function - This was employed to extract the cost of meal plans from an external database, thereby enhancing the dataset with extra details.
	Total cost in $
	Formula applied

	101.5
	VLOOKUP(F2,F:S,12,FALSE)

	101.5
	VLOOKUP(F3,F:S,12,FALSE)

	101.5
	VLOOKUP(F4,F:S,12,FALSE)

	101.5
	VLOOKUP(F5,F:S,12,FALSE)

	76.5
	VLOOKUP(F6,F:S,12,FALSE)

	101.5
	VLOOKUP(F7,F:S,12,FALSE)

	76.5
	VLOOKUP(F8,F:S,12,FALSE)

	101.5
	VLOOKUP(F9,F:S,12,FALSE)

	101.5
	VLOOKUP(F10,F:S,12,FALSE)













3. PART II - Analyzing Student Performance and Lunch Qualification

In this section there was conducted an analysis of the survey data that consisted of responses, from 2133 school children. It was discussed the findings, which included the pre-test and post-test scores of the children as their eligibility for free lunch, all of which were part of the dataset. 
The main goal of this section was to examine how lunch qualification, gender and academic success are interconnected. Moreover it was thoroughly examined the advantages and disadvantages of conducting data analysis using Microsoft Excel and SPSS. (Altan, 2018).

ANALYSIS OF AVAILABLE DATA

a) Gender Distribution

The analysis started by looking at the gender distribution, among students. According to the data presented in the table, there were 1056 female students (49.5%) and 1077 male students (50.5%) in the study, making a total of 2133 students. From this distribution it is evident that there were more male students than female students, in the dataset.

	Gender

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Male
	1077
	50.5
	50.5
	50.5

	Female
	1056
	49.5
	49.5
	49.5

	Total
	2133
	100.0
	100.0
	100.0



2. How many student qualifies and does not qualify for reduced/free lunch?

Looking at the breakdown of students who were eligible and those not eligible for reduced or free lunch the data in the table clearly shows that out of a total of 2133 students, 1215 (57.0%) do not qualify for reduced or free lunch, while 918 (43.0%) do qualify. 
This indicates that the majority of students 57.0% are not eligible for free lunch based on the information presented in the table.
	Lunch

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Does not qualify
	1215
	57.0
	57.0
	57.0

	
	Qualifies for reduced/free lunch
	918
	43.0
	43.0
	43.0

	
	Total
	2133
	100.0
	100.0
	100.0



3. Calculating the Mean and Median of Student Scores that qualifies or does not qualify for reduced/free lunch?

The following descriptive statistics was performed to examine the pre- and post-test scores of students categorized according to their lunch qualification status.

	Statistics

	Lunch
	Pretest
	Posttest

	Does not qualify
	
	Valid
	1215
	1215

	
	
	Missing
	0
	0

	
	Mean
	62.30
	74.40

	
	Median
	62.00
	74.00

	Qualifies for reduced/free lunch
	
	Valid
	918
	918

	
	
	Missing
	0
	0

	
	Mean
	45.30
	57.50

	
	Median
	44.00
	55.00



According to the table provided above, the students who were not qualifying for reduced/ lunch had a pre-test score of 62.3 (M = 62.00), while their average post test score was 74.4 (M = 74.00). 
In contrast, the students who qualified for reduced/ lunch have had a pre-test score of 45.3 (M = 44.00) and their average post test score was 57.5 (M = 55.00). 
All of these findings indicate differences in the mean scores between the two groups based on lunch qualification. Students without reduced/free lunch eligibility showed mean scores in both the pre-test and post-test assessments, compared to those with eligibility for reduced/free lunch. 
The median scores also support this pattern with non-eligible students having medians, for both pre-test and test scores.

4. What are the mean and median differences of students pre-test and post-test scores?

	Score Difference

	N
	Valid
	2133

	
	Missing
	0

	Mean
	12.1463

	Median
	12.0000



According to the data presented in the table above, the average difference between the pre- and post-test scores of the students was determined to be equal to 12.146 (M = 12.00). 
This means that on average, there was an increase of 12.146 points in the student’s scores from their test to their final assessment. 
The median score difference of 12.00, is further confirming this finding which indicated an improvement in scores, across all students.

5. Give a specific example of Clustering (ex. K-Means Clustering)

In order to determine the performance of the groups of students, before and after a test, it was required to use a method called K Means Clustering.
	Initial Cluster Centers

	
	Cluster

	
	1
	2
	3
	4

	Pretest
	23
	53
	66
	93

	Posttest
	35
	56
	91
	100



Regarding the starting points, for each cluster these represent the values of the variables within each cluster at the beginning of the clustering process. The variables that were analyzed in this study are the scores obtained in the pre-test and post-test. 
For Cluster 1 the initial center values were 23 for pre-test scores and 35 for post test scores. Cluster 2 had centers of 53 for pre-test scores and 56 for post test scores. 
As it was determined, in Cluster 3 there are observed centers of 66 for pre-test scores and 91 for post test scores. 
Finally Cluster 4 had the centers with pre test scores at 93 and post test scores at 100.

	Iteration
	Change in Cluster Centers

	
	1
	2
	3
	4

	1
	12.774
	6.161
	10.109
	10.338

	2
	4.671
	1.137
	3.683
	4.445

	3
	1.622
	0.523
	1.796
	2.477

	4
	0.906
	0.324
	0.872
	1.177

	5
	0.185
	0.129
	0.681
	1.035

	6
	0.056
	0.135
	0.333
	0.430

	7
	0.056
	0.265
	0.331
	0.351

	8
	0.175
	0.253
	0.212
	0.285

	9
	0.000
	0.117
	0.098
	0.000

	10
	0.000
	0.134
	0.123
	0.035



As it can be clearly observed, the most significant change occurred in the first iteration, where there were determined values of 12.774, 6.161, 10.109 and 10.338 for Clusters 1, 2, 3 and 4 respectively. 
As subsequent iterations took place the changes decreased gradually indicating that the clusters were converging progressively. It is crucial to note that iterations 9 and 10 revealed changes, for Cluster 1 suggesting convergence. However Clusters 2 3 and 4 still experienced adjustments during these iterations. 
Eventually the clustering process stopped as it reached the number of iterations allowed. While some clusters successfully merged together others fell short of merging due to an absolute change of 0.106. The initial center points showed a distance of 28.460 between each other signifying the diversity, in cluster starting positions.

	Final Cluster Centers

	
	Cluster

	
	1
	2
	3
	4

	Pretest
	37
	50
	62
	76

	Posttest
	49
	62
	75
	89


Considering the above table, in Cluster 1 the pre-test scores reached a value of 37, while the post test scores reached 49. Moving on to Cluster 2 we observed that the pre test scores settled at 50 and the post test scores increased to 62. 
As for Cluster 3 the pre test scores ended up at 62 and the post test scores went up to 75. The highest final centers were found in Cluster 4 with test scores reaching as high, as 76 and post test scores reaching an impressive value of 89. 
These final cluster centers provide us with an understanding of how pre- and post-test scores are distributed within each cluster. This information helps the student to identify and describe performance groups effectively.

6. Explain minimum 5 most common data mining and text mining methods for each that can be used in the contemporary business.

Certainly, both data mining and text mining techniques have gained importance in modern business for analyzing large datasets and extracting meaningful information. (Ansari, et al., 2010). Here are five common methods for each:

Data Mining methods
a) Categorization - it involves organizing data into groups based on their characteristics. It is commonly used in applications such, as dividing customers into risk or low risk categories based on their transaction history and behavior. (Hsia et al., 2008).
b) Grouping - Similar to categorization. Without defined categories. The algorithm organizes data into clusters based on similarities often used in market segmentation to group customers by their preferences or behavior.
c) Forecasting Analysis; - this method models the relationship between variables. Is frequently used to predict values such as sales or stock prices. Regression analysis is often employed by businesses to forecast trends based on data. (Martins, 2020)
d) Pattern Recognition - This technique identifies relationships between variables within datasets. A classic example is market basket analysis, where retailers uncover associations between products that are frequently purchased together enabling selling strategies.
e) Decision Making Trees - serve purposes of both classification and regression tasks. They are easy to comprehend and interpret making them valuable tools for decision making processes in businesses, like credit scoring or identifying markets.

7. Advantages and disadvantage of using SPSS and Excel using relevant practical examples and present your discussions in a table.

	Criteria
	SPSS
	Excel

	ADVANTAGES
	
	

	Analytical Depth
	Can handle complex statistical analyses and models (e.g., ANOVA, regression, chi-square).
	Primarily designed for simpler analyses (e.g., basic graphs, pivot tables, arithmetic).

	Data Handling
	Designed to manage large datasets effectively.
	Can struggle with very large datasets; limited to 1,048,576 rows by 16,384 columns per sheet.

	Scripting & Automation
	Allows for scripting (syntax) to automate repetitive tasks.
	Macro and VBA can be used for automation, but less robust than SPSS scripting.

	Customizability
	High level of customizability in analyses and reporting.
	Limited customization in more complex statistical analyses.

	Professional Output
	Generates publication-ready tables and charts.
	Charts and tables may require additional formatting for professional presentation.

	DISADVANTAGES

	
	

	Cost
	Generally more expensive and may require licensing for each user.
	Usually cheaper and may already be installed on many computers as part of Microsoft Office.

	Ease of Use
	Steeper learning curve, particularly for complex analyses.
	Generally more user-friendly and easier to learn for basic tasks.

	Flexibility
	Tailored for statistical analyses; less suitable for general data entry or text editing.
	Extremely flexible; can be used for data entry, text editing, and basic analyses.

	Collaboration
	Less commonly used than Excel, which may limit collaborative efforts.
	Widely used, making file sharing and collaboration easier.















4. CONCLUSIONS

Through this investigation there were gathered insights, about the trends in hotel reservation prices over the years. The line chart clearly shows a trend indicating a potential increase in demand or inflationary factors. 
The 3D Column chart on the hand highlights the variations in pricing from year to year. By using functions and visualizations it was possible to have an in-depth study and make decisions easier.
In summary the present analysis report has provided insights, into the relationship between eligibility for reduced lunch, gender and academic achievement. It has been observed that students who are not eligible for reduced lunch tend to perform academically and make significant progress over time. 
To enhance the effectiveness of targeted interventions it is crucial to have assessments of student performance, which can be achieved through K-Means Clustering analysis. 
Moreover contemporary business strategies have found data mining and text mining techniques to be highly beneficial. Lastly while SPSS is more suitable for analytics Excel is more user friendly, for analysis and reporting purposes.
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