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[bookmark: _Toc134201457]Introduction
In this research, SPSS and Excel is compared , weighed the pros and cons of each, and investigated some of the most popular data mining and text mining techniques now in use. Depending on the situation, many methods of calculating might be used. There will be 2 part of the report. First past will analyze the Hotel Reservation dataset and the 2nd art of the work will analyze the student dataset.

[bookmark: _Toc134201458]Part 1
The following calculation uses Excel's IF function to calculate the average of 2017 data:
=AVERAGEIF(A:A,2017,B:B)
Here, The AVERAGEIF function calculates the mean of all column B entries when column A represents the year of 2017.
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Formula breakdown:
A:A from the formula refers to the complete year data column A.
Then, the formula filters data by 2017. This instructs the formula to use 2017 values exclusively.
B:B is the complete column B with average price data.
Excel will determine the average cost for all data in the column B for 2017 using this algorithm. To compute the average for the years 2018, 2019, 2020 and 2021 the same formula has been used by changing the year criteria.

	Year
	Average Price

	2017
	90.04985

	2018
	106.4527

	2019
	101.7813

	2020
	105.3399

	2021
	101.2333


The table displays 2017–2021 hotel room reservation averages. 2017's average price was 90.05, the lowest of the five years. The average price reached 106.45 in 2018. In 2019, the average price was 101.78, which was a little decrease from the previous year but was still more than the average price in 2017. However, the price in 2017 was much lower than the price in 2019. The yearly average price kept climbing higher and higher in 2020, hitting 105.34, which is the second largest of the five years that were looked at in the study. In 2021, the average price fell to 101.23, which was nevertheless higher compared to the average price in 2017, but it was also still considerably lower than the average price in 2018 and the average price in 2020. This meant that the average price in 2021 was still cheaper than the average price in both 2018 and 2020.
The overall trend reveals that the average price of hotel room bookings climbed from 2017 to 2018, then saw a minor reduction in 2019, followed by a rise in 2020. The market continued to exhibit some degree of volatility during 2021, as seen by the fact that the average price continued its downward trend that year.

The data that is shown in the table that is supplied may be represented visually via the use of a column chart (Olszak, 2020). The table displays the average price of hotel room bookings for each year from 2017 to 2021.
Plotting the years along the X-axis and the average price along the Y-axis is required in order to produce a column chart. After that, a distinct column is generated for each year, and the height of each column is adjusted so that it corresponds to the yearly average price for that particular year.
When examining the chart, they will see that the year 2018 had the highest average price, which was 106.45 at the time. This is shown by the chart's column that is the greatest in height. The year 2017 had the lowest average price, with a value of 90.05; this year's column on the chart is the one that is the shortest overall.
The figure also reveals that there was a considerable hike in the average price between 2017 and 2018, which was followed by a little drop in the price in 2019. After that, the average price went up once more in 2020, but then it started going down in 2021.
In general, a column chart is a helpful method to graphically depict the data in a manner that makes it simple to observe the patterns and trends that develop over time and that enables one to make quick comparisons between the results of a number of different years (Kumar, 2021). It offers a straightforward and condensed method for communicating the most important results of the data to other people.
Use of Pivot table to determine average lead time and average price:
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The decline or increase in average price (room reservation price) over the year ranging from 2017 to 2021
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The information that is provided in this table demonstrates how the average cost of reserving a hotel room have fluctuated between the years 2017 and 2021. In particular, it illustrates the change from one year's average price of a hotel reservation to the average price of a room reservation in the year before to the given year.
	Year
	Changes in avg. price over the year

	2017
	

	2018
	16.40287327

	2019
	-4.671427935

	2020
	3.558599555

	2021
	-4.106565657



Because there are no figures available for the previous year to use as a point of reference, the average cost of reserving a room did not shift significantly between 2016 and 2017. Prices at hotels will rise by 16.4 percent on average in 2018 compared to those paid in 2017. This number implies a 16.4 percent increase in 2018 hotel booking prices compared to 2017 hotel booking prices. Booking a hotel stay in 2019 typically costs 4.67 percent less than booking the same room in 2018. This would indicate that, on average, booking a hotel stay in 2019 was 4.67 percent less expensive than booking a room in 2018. The average cost of renting a hotel stay in 2020 will be 3.56 percent more than the rates paid in 2019. According to these numbers, booking a hotel stay in 2020 was 3.56 percent more expensive than booking a room in 2019. In conclusion, as compared to the price of reserving a hotel in 2020, the average cost of doing so will be 4.1 percent lower in 2021. This suggests that the average cost of reserving a hotel in 2021 was 4.1 percentage points cheaper than the average cost of reserving a room in 2020.
The data shown in the table demonstrate that there have been shifts in the typical cost of reserving a room throughout the course of the years, with some years demonstrating price rises and other years showing price declines. This information may be valuable in evaluating the trends in the industry and making judgements regarding pricing strategies based on accurate information (Paczkowski, 2021).

The line chart for the drop or rise in average pricing (room reservation price) over the years 2017 to 2021 would represent the fluctuations in average price over the years, as given in the data that was supplied. This chart would illustrate whether the average price decreased or increased over the course of those years. The years would be shown along the X-axis of the line chart, and the variations in average price would be shown along the Y-axis.
The chart would begin to display a data point at zero beginning in the year 2017, which would indicate that there has been no change in the average price compared to the previous year since there's no data for the previous year. The line would rise upwards to reflect the rise in price, while there is going to be a data point indicating a spike of 16.4 in the mean price for the year 2018, which would be indicated by this increase. The line would then slant downwards in 2019, showing a drop of 4.7 in the average price, alongside a data point reflecting this change. The change would be represented by a change in the slope of the line. The curve would begin to slope higher once again by the year 2020, which would indicate a rise of 3.6 in the average price, and there would be a data point to represent this shift. The line would then begin to slope downwards once again in the year 2021, which would indicate a drop of 4.1 in the average price, and there would be a data point to represent this shift.
The viewer would be able to easily notice the pattern in the changes in average price over the years if the data were presented in the form of a line chart (Williams, 2020). The fact that the slope is sloping higher in 2018 and 2020 but then sloping downward in 2019 and 2021 suggests that the average price will fall during those years, respectively. 

[bookmark: _Toc134201459]Part 02
1. [bookmark: _Toc134201460]How many students are male and female?
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A total of over 2000 entries make up the collection, and the data displays the number of male and female students. Within the dataset, there are a total of 1077 male students and 1055 female students.
	Male
	1077

	Female
	1055



A pie chart is a kind of circular graph that displays data in the form of sections or "slices" of a circle (A.A. Gad-Elrab, 2021). Each section of the pie chart represents a different category, and the size of the section is proportional to the amount of data that falls within that category overall. There are two types of pupils to consider in this scenario: male and female students. The pie chart will have two slices, one for each group; the size of each slice will indicate the percentage of male and female students included in the dataset, and the chart will be in the shape of a pie.
The percentage of male and female students that are represented in the dataset may be easily visualised with the help of the pie chart. The observer can plainly see that the two groups are almost identical in size, with the only discernible difference being a minor preponderance of male students over female Students. A rapid and easy-to-understand summary of the data will also be provided by the pie chart, which eliminates the need to analyse the statistics as they are presented in a table.

[bookmark: _Toc134201461]How many students qualifies and does not qualify for reduced/free lunch?
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With the formula =COUNTIF(I2:I2134,"Qualifies for reduced/free lunch") and =COUNTIF(I3:I2135,"Does not qualify") the number is determined.
	Qualifies for reduced/free lunch
	918

	Does not qualify
	1214



According to the data, only 918 of the total number of students included in the dataset are eligible for a reduced or free lunch, whilst 1214 of the students are not eligible for either option. The number of students who are eligible for free or reduced price lunches is an indication of a possible economic disadvantage, which may have an effect on the kids' academic performance. 


[bookmark: _Toc134201462]What are the mean and median of students who qualifies and does not qualify for reduced/free lunch?
	Mean for the qualified students
	0.430582

	Mean for the unqualified students
	0.569418


The mean for qualifying kids is 0.430581614, indicating that 43% of the dataset's students qualified for reduced/free lunch. Unqualified students had a mean of 0.569418386, meaning 57% weren't eligible for reduced/free lunch.
[image: ]
[bookmark: _Toc134201463]What are the mean and median differences of students pre-test and post-test scores?
For this the data was filtered out to different sheets in excel.
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	Mean for the PRETEST "Does not qualify"
	62.29218107

	Mean for the POSTTEST "Does not qualify"
	74.37530864

	Median for the PRETEST "Does not qualify"
	62

	Mean for the POSTTEST "Does not qualify"
	74

	Mean for the PRETEST "Does not qualify"
	45.24619

	Mean for the POSTTEST "Does not qualify"
	57.47603

	Median for the PRETEST "Does not qualify"
	44

	Mean for the POSTTEST "Does not qualify"
	55


The calculated data displays the mean and median pretest and posttest scores of reduced/free lunch students and non-lunch children.
The mean suggests that non-reduced-lunch children scored higher on the posttest than the pretest. This also indicates that reduced/free lunch children had lower pretest and posttest results than non-lunch students.



[bookmark: _Toc134201464]A specific example of Clustering (ex. K-Means Clustering) Using the dataset Student_Score.csv provided in conjunction with SPSS
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The following steps need to be taken in order to use SPSS to do a k-means clustering analysis on the Student_Score.csv dataset:
After SPSS has been launched, the dataset can be loaded by selecting File > Open > Data from the menu bar. You may change the value of the "Teaching_Method" variable to "Nominal" by going to the "Variable View" tab in Excel, clicking on the cell that is located under the "Type" column, and then choosing "Nominal" from the dropdown menu. The next step is to choose Analyse > Classify > K-Means Cluster from the "Data View" menu. The variables that required to be clustered are chosen in the "K-Means Cluster" dialogue box by clicking on them, and then clicking the arrow button to transfer them to the "Variables" box. This process is repeated until all of the variables have been clustered. In the "Options" menu, click the "Clusters" drop-down menu, and then type a number into the "Number of clusters" field. This will determine how many new clusters will be generated.
[image: ]
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After that, one clicks the "OK" button to begin the analysis. Selecting "Cluster" from the "Variable View" tab and dragging it into the "Data View" tab will display the cluster assignment for every instance after the analysis has been completed. This may be done in the "Data View" tab by clicking on the "Variable View" tab. Users can also see the cluster centres by navigating to the "Output" tab and choosing "Cluster Centres" from the "K-Means Cluster Analysis" section (Quintela et al., 2019). This will take the user to the part where the cluster centres are shown.
[image: ]
K-Means Clustering converged in 7 iterations with no or modest cluster centre changes, a maximum absolute coordinate change of.000, and a minimum distance between starting centres of 48.010.
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K-Means clustering yielded three cluster centres, labelled 1, 2, and 3. Each cluster's mean pretest and posttest scores reflect its centre. Cluster 1 scores 40 and 52, Cluster 2 scores 72 and 85, while Cluster 3 scores 57 and 69.
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Final cluster centre distances indicate their disparities. The average pretest and posttest scores of clusters 1 and 2 are 46.399 apart, indicating that they are quite diverse. However, cluster 2 and cluster 3 are only 21.916 apart, suggesting they are more similar than the other clusters. These distances may reveal data trends and help generate clustering-based judgements and suggestions.
[image: ]
Pretest and Posttest ANOVA findings for the three clusters are shown in the ANOVA table. The table shows the significance level (Sig.) and F-statistic. The F-tests should only be employed for descriptive reasons because the clusters were designed to maximise case differences. This indicates that the observed significance levels are not a genuine test of statistical significance.
[image: ]
This output shows the number of cases (students) each cluster. The result shows the number of instances in each of three clusters. Cluster 1 contains 715 instances, Cluster 2 534, and Cluster 3 884. The "Valid" row shows 2133 valid instances, whereas the "Missing" row shows 0 missing cases.


[bookmark: _Toc134201465]With real world (practical) examples, explain minimum 5 most common data mining and text mining methods for each that can be used in the contemporary business.
The five most popular corporate data mining and text mining approaches, with examples:
Data Mining:
· Association rule learning: This method finds correlations between variables in huge datasets (Kumar, 2021). Association rule learning may help a supermarket chain determine which goods are usually bought together and modify their marketing and stocking tactics.
· Clustering: A dataset is clustered using clustering. A business may utilise clustering to categorise consumers by purchasing behaviour and customise their marketing efforts.
· Regression analysis: Used to find the association between two or more variables in a dataset. Regression analysis may help a real estate business identify local home price drivers (Olszak, 2020).
· Decision trees: Decision trees are graphical representations of decision-making models that employ a series of options and their potential outcomes to identify the optimal course of action. 
· Neural networks: Human brain-modeled computer systems. They can anticipate trends in massive datasets. A neural network can detect fraudulent credit card transactions.
Text Mining:
· Sentiment Analysis: Sentiment analysis determines a text's mood. It analyses client feedback, social media messages, and other text data. To enhance customer evaluations, a restaurant may apply sentiment analysis.
· Topic Modelling: Topic modelling identifies themes in a collection of texts. It can analyse news stories and find consumer feedback topics (Paczkowski, 2021). Topic modelling may help news organisations find relevant themes and trends.
· Named Entity Recognition: Named entity recognition identifies and extracts information about individuals, locations, and organisations from unstructured text data. Text Classification: Text classification categorises text data into classes. It analyses client comments and classifies documents. 
· Text summarization: This method summarises a text's most significant information. It can automatically summarise news stories or extract significant points from long reports. 

[bookmark: _Toc134201466]The advantages and disadvantage of using SPSS and Excel
	Criteria
	SPSS
	Excel

	Data Management
	SPSS has a variety of features for data management, including data sorting, merging, and splitting.
	Excel also has basic data management features such as sorting and filtering, but they are not as robust as those in SPSS.

	Data Analysis
	SPSS is specifically designed for statistical analysis and has a wide range of statistical procedures for data analysis, including regression analysis, factor analysis, and cluster analysis.
	Excel also has some statistical analysis capabilities, such as descriptive statistics and regression analysis, but it is not as powerful as SPSS.

	Data Visualization
	SPSS has basic visualization features such as histograms and scatterplots, but it is not as strong as Excel in terms of data visualization.
	Excel is well-known for its data visualization capabilities, including charts, graphs, and pivot tables (Williams, 2020).

	Ease of Use
	SPSS can be intimidating for beginners due to its complex interface and terminology.
	Excel is user-friendly and easy to learn, making it a popular choice for data analysis among non-statisticians.

	Cost
	SPSS is expensive and requires a license, which can be a disadvantage for individual users or small organizations (A.A. Gad-Elrab, 2021).
	Excel is a part of the Microsoft Office suite and is widely available, making it a more affordable option for data analysis.

	Data Security
	SPSS has strong data security features and is preferred for handling sensitive data.
	Excel lacks some of the data security features of SPSS and is not recommended for handling sensitive data.


[bookmark: _Toc134201467]Conclusion
Data analysis and mining were shown to be crucial to the success of modern businesses throughout this study. With the use of data analysis in excel and SPSS, companies may gain competitive advantage via better decision making.
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4 |Qualifies for reduced/free lunch 64 82 Median for the PRETEST "Does not qualify”
5 | Qualifies for reduced/free lunch 58 77 Mean for the POSTTEST "Does not qualify” 55
6 | Qualifies for reduced/free lunch 62 75
7 |Qualifies for reduced/free lunch 58 73
8 Qualifies for reduced/free lunch 59 74
9 Qualifies for reduced/free lunch 59 74
10 Qualifies for reduced/free lunch 63 76
11 Qualifies for reduced/free lunch 61 77
12 Qualifies for reduced/free lunch 55 72
13 Qualifies for reduced/free lunch 63 83
14 Qualifies for reduced/free lunch 67 83
15 Qualifies for reduced/free lunch 70 91
16 | Qualifies for reduced/free lunch 74 85
17 | Qualifies for reduced/free lunch 62 78
18 Qualifies for reduced/free lunch 65 83
19 Qualifies for reduced/free lunch 63 78
20 Qualifies for reduced/free lunch 68 84
21 Qualifies for reduced/free lunch 65 81
22 Qualifies for reduced/free lunch 61 74
23 Qualifies for reduced/free lunch 63 77
24 Qualifies for reduced/free lunch 63 75
25 Qualifies for reduced/free lunch 62 81
26 Qualifies for reduced/free lunch 63 77
27 | Qualifies for reduced/free lunch 59 74
28 Qualifies for reduced/free lunch 60 74
29 Qualifies for reduced/free lunch 68 76
30 Qualifies for reduced/free lunch 74 82
31 Qualifies for reduced/free lunch 63 73
22 | Nualifies for reduced/free lunch. 72 78
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1 60L Standard 20 2FHT3 Female  Does not qualify 62 72
2 ANKYI Urban 60L Standard 20 3UIVH Female  Does not qualify 66 73
3 |ANKYI Urban 60L Standard 203XOWE  Male  Does not qualify 64 76
4 ANKYI Urban 60L Standard 20 55600 Female  Does not qualify 61 7
5 |ANKYl Urban 60L Standard 2074L0E  Male  Does not qualify 64 76
6 |ANKYI Urban 60L Standard 207Y208  Female Does not qualify 66 7
7 |ANKYI Urban 60L Standard 209KMZD  Male  Does not qualify 63 75
8 |ANKYI Urban 60L Standard 209USQK  Female Does not qualify 63 72
9 |ANKYI Urban 60L Standard 20CS50P  Male  Does not qualify [ i
10 |ANKYI Urban 60L Standard 20 D6HT8 Female  Does not qualify 61 72
1 |ANKYI Urban 60L Standard 200ZMKU  Male  Does not qualify 61 7
12 |ANKYI Urban 60L Standard 20FH7B9  Male  Does not qualiy [ 7
13 |ANKYI Urban 60L Standard 20 J19VG Male  Does not qualify 66 78
14 |ANKYI Urban 60L Standard 20JQM2W  Female  Does ot qualify 60 7
15 |ANKYI Urban 60L Standard 20MEUCA  Female Does not qualify [ ”
16 |ANKYI Urban 60L Standard 20R4UBH  Male  Does not qualiy [ 7
17 |ANKYI Urban 60L Standard 20 THIKI Male  Does not qualify 63 70
18 |ANKYI Urban 60L Standard 20UFV7  Male  Does not qualiy 67 7
19 |ANKYI Urban 60L Standard 20 WCsI6 Female  Does not qualify 63 iz
20 |ANKYI Urban 60L Standard 2078047  Male  Does not qualify [ 7
21 |ANKYl Urban NS Standard 210CRO6  Male  Does not qualify 60 68
22 |ANKYI Urban NS Standard 211QMDI Male  Does not qualify 60 70
23 |ANKYl Urban i NS Standard 213CFUK  Male  Does not qualify 57 66
24 |ANKYI Urban i NS Standard 2144700 Male  Does not qualify 57 70
25 |ANKYl Urban i NS Standard 21 4DEM Female  Qualifies for reducedfree lunch 56 65
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Iteration History®

Change in Cluster Centers

Iteration 1 2 3

1 17.050 16.488 4.184
2 4.812 6.260 .968
B3] 1.368 2.046 .077
4 .305 .962 341
5 .000 .286 A77
6 .000 .044 .027
7 .000 .000 .000

a. Convergence achieved due to no or small change in cluster centers. The maximum absolute coordinate change

for any center is .000. The current iteration is 7. The minimum distance between initial centers is 48.010.
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Final Cluster Centers

Cluster
1 2 3
Pretest 40 72 57

Posttest 52 85 69
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Distances between Final Cluster Centers

Cluster 1 2 3
1 46.399 24.489
2 46.399 21.916

B 24.489 21.916
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ANOVA

Cluster Error
Mean Square df Mean Square df F Sig.
Pretest 161975.102 2 32.041 2130 5055.221 .000
Posttest 172714.210 2 33.641 2130 5134.041 .000

The F tests should be used only for descriptive purposes because the clusters have been chosen
to maximize the differences among cases in different clusters. The observed significance levels

are not corrected for this and thus cannot be interpreted as tests of the hypothesis that the cluster

means are equal.
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Number of Cases in each

Cluster
Cluster 1 715.000
2 534.000
B3] 884.000
Valid 2133.000

Missing .000
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2] 2017 65 2017[[90.04985]
3 2017 10755 2018 106.4527
4 2017 % 2019 101.7813
s 2017 % 2020 105.3399
6 2017 65 2021 1012333
7 2017 65
8 2017 65
° 2017 82
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14 2017 o
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16 2017 103
17 2017 75
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