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The hotel sector is growing in significance as the world's population and middle class both increase. However, the location, time of year, and type of hotel all affect how much a hotel room costs on average. In this research, we'll examine the Hotel Reservation dataset, which contains data on lodging and dining arrangements from 2017 through 2021. The goal of this study is to ascertain whether average room reservation costs have decreased or increased from 2017 to 2021. Microsoft Excel's capabilities for pre-processing, analysing, and visualising data will also be assessed.
Data pre processing 
Pre-processing the data is the initial stage in any project involving data analysis. This will pre-process the Hotel Reservation dataset using Microsoft Excel, which has been provided in an Excel file. Arrival Date, Arrival Year, Meal Plan, and Average Price are among the columns into which the data has been separated. Each row in the data corresponds to a single reservation for a room. We'll begin by purging the data, eliminating any empty rows or columns, and making sure the data is formatted correctly (Behringer et al. 2022).
The data should first be sorted by the Arrival Year column. This will make it simple for us to see the data broken down by year. We'll utilise Excel's "Sort" function to accomplish this. Additionally, this will use Excel's "Delete" function to remove any empty rows or columns from the dataset by selecting it all and using that function (Al‐Kaylani et al. 2022).
The Meal Plan column will then be cleaned up by deleting any unnecessary characters or spaces. We'll do this by removing any leading or trailing spaces from a text string using Excel's "TRIM" function. It will also convert all text to uppercase using Excel's "UPPER" function. As a result, this can later conveniently group the data by meal plan.
Finally, the total average cost for each year and meal plan will be determined using Excel's "SUMIF" function. This can add up a range of numbers based on a certain criterion using the "SUMIF" function. The average price values for each year and meal plan will be added together in this instance. The data will be summarised by year and meal plan as a result (Kabirikopaei et al. 2021).
Data Analysis
We can begin data analysis after pre-processing the data. The summary data that this produced in the pre-processing step will be used to assess whether there has been a decrease or increase in the average room reservation prices over the years from 2017 to 2021.
We will first create a line graph that displays the trend in the annual total average price.  We'll use Excel's "Insert Chart" feature to choose the data from the summary table. this will select a line chart, then edit it by adding axis labels, a chart title, and any other necessary formatting. The resulting graph demonstrates how the overall average price has been dropping over time.
The overall average price by meal plan for each year will then be displayed in a bar chart. We'll use Excel's "Pivot Table" feature to do this. This may condense and group data in a table using the "Pivot Table" feature, making it simpler to analyse and see. We'll make a pivot table that displays the overall average cost by meal plan and year. This will then create a bar chart that displays the breakdown of the overall average price by meal plan for each year using the pivot table. With the exception of 2017, when Meal Plan 1 is closely followed by Meal Plan 2, the resulting graphic demonstrates that Meal Plan 1 is the most popular meal plan option (Cohen et al. 2021).
To better visualise and comprehend the data, this can create a chart after creating the pivot table. Depending on our preferences and the type of data, this can select the chart type. In this instance, a line chart can be used to display the average price's historical trend. This may choose the data range, go to the Insert tab, and choose the Line chart option to build a line chart. After that, this may add axis labels, select the line chart type that best fits our data, and change the formatting as necessary (Cole et al. 2021).
The IF function in Excel is another helpful feature that can be used to execute conditional computations. The IF function, for instance, can be used to classify the meal plans into various categories and determine the average cost for each category. To accomplish this, this can create a new column and apply the formula below:
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Figure 1: pivot table data analysis 
(Self-developed)
The table displays the average cost of hotel reservations from 2017 to 2021, broken down by meal plan. A grand total for the entire period as well as totals for each year are also included in the table. The table shows that the overall average cost of all meal plans grew from 2017 to 2018, then fell in the years that followed. More specifically, the whole average price in 2017 was $586,095.9, and it rose to $3,164,525.6 in 2018, a more than fivefold increase. The average price fell to $425.78 in 2019, less than one-seventh of what it was in 2018. The pattern persisted in 2020, with the overall average price coming in at $325.6 less than one-tenth of what it was in 2018. The average price was $316 in 2021, which is significantly less than the total for 2019 (Solem et al. 2021).
Meal Plan 1 has the highest average price throughout all years, as can be seen by looking at the table by meal plan. Meal Plan 1 cost an average of $424,791.64 in total in 2017, but that amount more than doubled to $2,458,007.66 in 2018. Following years saw a decline in the trend, with the total average price falling to $337.83 in 2019, $256.1 in 2020, and $121.8 in 2021. Notably, Meal Plan 1's average cost decreased considerably from 2018 to 2019, by more than 86%.
Meal Plan 2 consistently has a lower average cost than Meal Plan 1 although still making a sizable contribution to the overall average cost. Meal Plan 2 cost an average of $128,120.39 in total in 2017, but that amount more than doubled to $252,966.29 in 2018. The trend subsequently reversed in the years that followed, with the overall average price falling to zero in 2018 and to under seventy in 2020.
The low total figures in the table show that Meal Plan 3 has a very low average price. Meal Plan 3's overall average cost was only $206 in 2017, which decreased to $0 in 2018 and stayed at $0 in subsequent years (Opara et al. 2022). The average cost of the Not Selected meal plan changes from year to year. Not Selected's overall average price climbed from $32,977.87 in 2017 to $453,551.65 in 2018, a more than tenfold increase. The trend then reversed in the years that followed, with the overall average price falling to around $90 in 2019 and 2020 and under $200 in 2021. With the exception of a substantial spike in 2018, the table generally demonstrates a clear trend in the lowering of the overall average price of hotel room reservations over time (Damayanti et al. 2020). All meal plans had a dip, with Meal Plan 1 experiencing the biggest drop from 2018 to 2019. The Not Selected meal plan experienced a big surge in 2018 and a sizable decline in the years that followed. The small total values in the table show that the average price for the Meal Plan 3 category is quite low.
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Figure 2: Average price chart 
(Self-developed)
Conclusion 
Microsoft Excel is a strong tool for data analysis and visualisation, to sum up. This can quickly preprocess, analyse, and visualise data with its built-in capabilities to gather knowledge and make wise decisions. In this instance, this analysed the Hotel Reservation dataset and identified the trend in the average pricing over the years using pivot tables and line charts. This also showed how to group data into categories and perform conditional calculations using the IF function. This can study and comprehend complex data using these tools and methodologies, and this can also make data-driven judgements (Caballero et al. 2019). The Hotel Reservation dataset was analyses using Microsoft Excel techniques like Pivot Tables, VLOOKUP, and IF, and the results have shed light on the patterns and trends in the hotel business. It has also been simpler to understand the data and successfully communicate the findings thanks to the visualizations created utilizing charts and graphs (Ruffini, 2022). It is crucial to keep in mind that the dataset has several restrictions, such as the absence of data on the location, size, and quality of the hotels, all of which could have affected the costs of hotel reservations (Andreyeva, and Sun, 2021). Therefore, additional analysis of the dataset using different statistical techniques and with more hotel-specific data could offer more precise and in-depth insights into the hotel industry.
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In order to ascertain the correlation between free or reduced lunch, gender, pre-test, and post-test scores, this study will analyse survey data on 2133 school pupils as well as their pre-test and post-test results. Prior to recently, the school utilised Microsoft Excel to analyse data, but has since obtained a free copy of the open-source SPSS data mining programme. This study analyses the data using a variety of statistical approaches, clustering, and explores the benefits and drawbacks of using Excel and SPSS.
[bookmark: _akobvpfd6wlc][bookmark: _Toc134005518]Methodology
Software called SPSS was used to analyse the data. The data were analysed using descriptive statistics, such as mean, median, and mode. The K-Means Clustering technique was also used to do a clustering study. The benefits and drawbacks of utilising Excel and SPSS were reviewed, and real-world examples were provided.
[bookmark: _1sy88bnrgqna][bookmark: _Toc134005519]Result and discussion 
The gender distribution of students is as follows: 1059 females and 1074 males.
[image: ]
In the sample, there are 1,077 male students and 1,056 female pupils. There are 2,133 pupils in all. The numbers of kids who qualify for free or reduced meals are not shown in this table, but we know from past research that 1,205 pupils do and 928 do not. The gender distribution of students is about equal, with slightly more male students than female students, as can be seen from the table (Caballero et al. 2019).

	Qualification for Reduced/Free Lunch
	Mean Score
	Median Score

	Does Not Qualify
	73.52
	74.0

	Qualifies
	62.03
	62.0



Table displays the mean and median scores for students who are eligible for reduced or free lunch as well as those who are not. According to the data, pupils who are eligible for free or reduced meals have lower mean and median scores than those who are not (Maki et al. 2020).

	Score Type
	Mean Difference
	Median Difference

	Pre-Test
	10.91
	11.0

	Post-Test
	12.10
	12.0



[bookmark: _j01mfvxrkfsm][bookmark: _Toc134005520]K-means clustering 
Based on the results of their pre- and post-tests, pupils were grouped using the K-Means Clustering algorithm. The elbow approach was used to identify the ideal number of clusters, and three clusters were chosen (Talbert et al. 2019).

	Cluster Membership

	Case Number
	Lunch
	Cluster
	Distance

	1
	Does
	3
	7.211

	2
	Does
	3
	8.062

	3
	Does
	3
	6.325

	4
	Does
	3
	3.162

	5
	Does
	3
	6.325

	6
	Does
	3
	8.944

	7
	Does
	3
	5.831

	8
	Does
	3
	7.810

	9
	Does
	3
	6.083

	10
	Does
	3
	6.708

	11
	Does
	3
	5.831

	12
	Does
	3
	7.211

	13
	Does
	3
	8.000

	14
	Does
	3
	7.280

	15
	Does
	3
	6.083

	16
	Does
	3
	7.810

	17
	Does
	3
	9.434

	18
	Does
	3
	10.296

	19
	Does
	3
	8.602

	20
	Does
	3
	7.810

	21
	Does
	3
	10.198

	22
	Does
	3
	8.246

	23
	Does
	3
	12.042

	24
	Does
	3
	8.062

	25
	Qualifies
	1
	13.000

	26
	Does
	3
	11.000

	27
	Does
	3
	8.246

	28
	Does
	3
	11.180

	29
	Does
	3
	15.524

	30
	Does
	3
	3.606

	31
	Does
	3
	12.000

	32
	Does
	3
	10.630

	33
	Does
	3
	2.828

	34
	Does
	3
	9.055

	35
	Does
	3
	9.055

	36
	Does
	3
	10.198

	37
	Does
	3
	7.616

	38
	Does
	3
	12.369

	39
	Does
	3
	9.055

	40
	Does
	3
	7.211

	41
	Does
	3
	12.166

	42
	Does
	3
	4.243

	43
	Qualifies
	1
	15.000

	44
	Qualifies
	3
	14.000

	45
	Qualifies
	1
	15.000

	46
	Does
	3
	11.402

	47
	Does
	3
	7.280

	48
	Qualifies
	3
	16.000

	49
	Qualifies
	1
	15.000

	50
	Qualifies
	1
	16.000

	51
	Qualifies
	1
	16.000

	52
	Qualifies
	3
	15.000

	53
	Does
	3
	5.000

	54
	Does
	3
	1.414

	55
	Qualifies
	3
	17.000

	56
	Qualifies
	1
	12.000

	57
	Does
	3
	9.434

	58
	Does
	3
	9.487

	59
	Does
	3
	10.050

	60
	Does
	3
	5.385

	61
	Qualifies
	3
	15.000

	62
	Does
	3
	8.944

	63
	Does
	3
	10.817

	64
	Qualifies
	3
	11.000

	65
	Does
	3
	16.553

	66
	Does
	3
	13.454

	67
	Qualifies
	3
	8.000

	68
	Qualifies
	3
	4.000

	69
	Does
	3
	7.810

	70
	Qualifies
	3
	16.000

	71
	Does
	3
	18.974

	72
	Does
	3
	17.000

	73
	Does
	3
	11.402

	74
	Does
	3
	8.062

	75
	Does
	3
	10.000

	76
	Does
	3
	8.944

	77
	Qualifies
	3
	13.000

	78
	Qualifies
	3
	15.000

	79
	Qualifies
	3
	10.000

	80
	Does
	3
	7.071

	81
	Does
	3
	13.000

	82
	Qualifies
	3
	13.000

	83
	Qualifies
	3
	17.000

	84
	Qualifies
	3
	15.000

	85
	Does
	3
	5.657

	86
	Does
	3
	11.402

	87
	Qualifies
	3
	15.000

	88
	Qualifies
	3
	16.000

	89
	Qualifies
	3
	15.000

	90
	Qualifies
	1
	16.000

	91
	Does
	3
	5.385

	92
	Does
	3
	8.246

	93
	Does
	3
	1.414

	94
	Qualifies
	1
	17.000

	95
	Qualifies
	3
	10.000

	96
	Qualifies
	3
	4.000

	97
	Qualifies
	3
	15.000

	98
	Qualifies
	3
	5.000

	99
	Does
	3
	17.720

	100
	Does
	3
	20.881

	101
	Qualifies
	3
	9.000

	102
	Qualifies
	3
	5.000

	103
	Qualifies
	3
	4.000

	104
	Does
	3
	15.133

	105
	Qualifies
	3
	10.000

	106
	Does
	3
	15.232

	107
	Does
	3
	15.133

	108
	Does
	3
	18.385

	109
	Does
	3
	15.133

	110
	Does
	3
	18.111

	111
	Does
	3
	13.416

	112
	Does
	3
	13.000

	113
	Does
	3
	19.313

	114
	Does
	3
	14.866

	115
	Does
	3
	13.928

	116
	Qualifies
	1
	6.000

	117
	Does
	3
	8.544

	118
	Qualifies
	1
	17.000

	119
	Qualifies
	1
	16.000

	120
	Does
	3
	8.062

	121
	Qualifies
	1
	12.000

	122
	Does
	3
	7.616

	123
	Does
	3
	4.472

	124
	Qualifies
	1
	10.000

	125
	Qualifies
	1
	5.000

	126
	Does
	3
	4.472

	127
	Does
	3
	3.000

	128
	Qualifies
	1
	9.000

	129
	Does
	3
	11.045

	130
	Qualifies
	1
	10.000

	131
	Does
	3
	6.083

	132
	Does
	3
	10.198

	133
	Does
	3
	9.220

	134
	Qualifies
	3
	11.000

	135
	Does
	3
	8.944

	136
	Does
	3
	6.000

	137
	Does
	3
	8.544

	138
	Does
	3
	5.831

	139
	Does
	3
	10.050

	140
	Qualifies
	3
	17.000

	141
	Does
	3
	17.720

	142
	Qualifies
	3
	10.000

	143
	Qualifies
	3
	13.000

	144
	Qualifies
	3
	13.000

	145
	Qualifies
	3
	17.000

	146
	Qualifies
	3
	16.000

	147
	Qualifies
	3
	13.000

	148
	Qualifies
	3
	8.000

	149
	Qualifies
	3
	13.000

	150
	Qualifies
	1
	17.000

	151
	Does
	3
	11.180

	152
	Does
	3
	8.944

	153
	Does
	3
	5.099

	154
	Does
	3
	7.211

	155
	Does
	3
	10.770

	156
	Does
	3
	12.000

	157
	Does
	3
	12.000

	158
	Does
	3
	9.220

	159
	Does
	3
	10.000

	160
	Does
	3
	9.487

	161
	Does
	3
	7.616

	162
	Does
	3
	7.616

	163
	Does
	3
	8.544

	164
	Does
	3
	6.708

	165
	Does
	3
	6.708

	166
	Qualifies
	1
	11.000

	167
	Does
	3
	13.153

	168
	Does
	3
	14.318

	169
	Does
	3
	9.899

	170
	Does
	3
	6.325

	171
	Does
	3
	14.036

	172
	Does
	3
	14.000

	173
	Does
	3
	10.817

	174
	Does
	3
	7.211

	175
	Does
	3
	11.045

	176
	Does
	3
	9.000

	177
	Does
	3
	12.166

	178
	Does
	3
	6.083

	179
	Does
	3
	6.708

	180
	Does
	3
	11.000

	181
	Does
	3
	12.649

	182
	Does
	3
	13.000

	183
	Does
	3
	9.220

	184
	Does
	3
	11.045

	185
	Does
	3
	11.180

	186
	Does
	3
	8.544

	187
	Does
	3
	6.000

	188
	Does
	3
	11.705

	189
	Does
	3
	9.849

	190
	Does
	3
	7.280

	191
	Does
	3
	11.662

	192
	Does
	3
	6.325

	193
	Does
	3
	15.297

	194
	Does
	3
	9.434

	195
	Does
	3
	2.000

	196
	Does
	3
	12.728

	197
	Does
	3
	5.657

	198
	Does
	3
	10.770

	199
	Does
	3
	12.530

	200
	Does
	3
	12.207

	201
	Does
	3
	6.403

	202
	Does
	3
	14.866

	1645
	Does
	3
	15.232


Table 3: SPSS clustring


[bookmark: _Toc134005521]6. Real world examples 
Modern organisations utilise text mining and data mining techniques to analyse vast volumes of data and derive insightful information. Here are five typical techniques for text and data mining, along with relevant examples:
Association rule mining
In order to find patterns and connections between variables in sizable datasets, association rule mining is performed. To find product combinations that are regularly bought together, for instance, retailers employ association rule mining. Retailers can optimise their product placement and promotions to boost sales by spotting these tendencies (Gandhi, 2019).
Clustering
Based on their shared traits, related items are grouped together using clustering. For instance, clustering is used by e-commerce websites to group related products and propose them to customers based on their previous purchases and browsing patterns.
Regression analysis
Modelling the link between dependent and independent variables is done using regression analysis. Regression analysis is used by credit card companies, for instance, to forecast a customer's creditworthiness based on their prior credit behaviour and other variables (Hong et al. 2020).
Text classification
Unstructured data, including reviews, social media posts, and emails, are categorised using textual criteria. To identify client attitude and feedback, for instance, which can be utilised to improve goods and services, businesses use text categorization.
Sentiment analysis
To ascertain the text's emotional tone, sentiment analysis is performed. For instance, businesses employ sentiment analysis to examine social media customer comments and pinpoint areas for product or service improvement (Salihoun, 2020).

[bookmark: _Toc134005522]Advantages and disadvantages 
	Tool
	Advantages
	Disadvantages

	SPSS
	- Robust statistical analysis capabilities
	- Steep learning curve

	
	- Easy to import and export data from different formats
	- Expensive compared to other tools

	
	- Wide range of graphical displays and visualizations
	- Limited customization options for graphs and visualizations

	
	- Supports multiple data types and file formats
	- Large datasets can be slow to analyze

	Excel
	- Easy to use and learn
	- Limited statistical analysis capabilities

	
	- Widely available and often already installed on computers
	- Limited customization options for graphs and visualizations

	
	- Can handle moderately sized datasets well
	- Limited support for non-numeric data types

	
	- Supports a wide range of graphical displays and visualizations
	- Limited ability to handle complex analyses such as regression and clustering



Although it can be expensive and has a challenging learning curve, SPSS is a powerful tool for statistical analysis and supports a wide variety of data types and file formats. The statistical analysis capabilities of Excel are restricted, making it unsuitable for handling big or complex datasets despite its ease of use and accessibility (Chowdhury, and Alzarrad, 2023). The user's unique needs and available resources will influence the tool selection.
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