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[bookmark: _Toc134177484]Introduction
Two distinct data analysis and visualisation projects are covered in this report. The first step is to use Excel's data analysis tools to see whether the average cost of a hotel room booking has gone down or up between 2017 and 2021. The research assesses how well Microsoft Excel was used for data cleansing, data analysis, and data visualisation. The second assignment requires aiding a local school in analysing survey data including pre-and post-test results for 2133 kids. The SPSS data mining tool is used to analyse the data, and its efficacy is compared to that of Microsoft Excel in this study. The report details the percentage of male and female students, the percentage of kids who qualify for reduced/free lunch, and the mean and median changes in test scores before and after the intervention. The study also covers the most popular data mining and text mining techniques utilised by modern businesses and gives an example of clustering using the K-Means Clustering technique. The study concludes with a discussion of the benefits and drawbacks of utilising SPSS and Excel via the use of examples and a tabular presentation of the results.


[bookmark: _Toc134177485]Task 1
[bookmark: _Toc134177486]Evaluation of MS Excel
When it comes to data analysis, Microsoft Excel is a potent tool that might be utilised for pre-processing, analysis, and data visualisation on the supplied dataset. 
Pre-processing: The data must be clean and in the proper format before further processing may begin. Excel's filters, sorting, and data validation features make it easy to clean and reformat information. For instance, looking at the average price as a function of time may be aided by categorising the data by year. Conditional formatting is one of Excel's capabilities that may be used to highlight the numbers that fulfil a given requirement, making it much simpler to see patterns and trends. But Excel has a restriction on how many rows and columns it can handle at once. This maximum used to be 65,536 rows by 256 columns in earlier versions of Excel. Recent updates to Excel, however, have raised this maximum to 1,048,576 rows by 16,384 columns (Microsoft, 2023b). Although this appears to be a lot of information, it may not be enough for enormous data sets like the one given. Second, it is restricted in the variety of information it can process. Complex data structures, such as arrays or layered data, may be too much for Excel to manage. Additionally, Excel cells are limited in size, so lengthy strings of text or numbers may be truncated. If the restriction is really there, the data may still be cleaned and formatted using Excel. Excel's in-built TRIM() and CLEAN() functions are useful for cleaning up data by getting rid of extra spaces and other formatting that would otherwise be printed (Microsoft, 2023c). Alternatively, we might utilise Excel's text-to-columns function to decompose a column into its component values. Data may be filtered in Excel according to several parameters. With Excel's filter feature, we can, for instance, display only records where the "Booking_Status" is "Confirmed" or the "Arrival_Year" is 2020. Excel's grouping capabilities make it useful for summing information depending on criteria in many columns. Using Excel's pivot table feature, we may, for instance, get the monthly average price by grouping the data by "Arrival_Month".
Analysing: Understanding the trends and patterns in the data requires first doing an analysis of the data. Pivot tables, charts, and statistical calculations are just some of the data analysis tools available in Excel. The average price may be analysed over time with the application of PivotTables, which are handy for summarising massive data sets. Excel's ability to swiftly produce summary statistics like average, standard deviation, and median is one of its greatest advantages. Using Excel, we could determine the mean and standard deviation of the data set's room reservation prices over various time periods and market segments (Microsoft, 2023a). Excel pivot tables might be used to summarise the data by market type, meal plan, room type, and so on, and to spot trends or patterns in the information. Nevertheless, more sophisticated statistical analysis is beyond Excel's capabilities. Time series analysis, for instance, is typically necessary for analysing patterns in data across time, but Excel is not particularly suitable for this purpose. Furthermore, more advanced data analyses, such as regression analysis or data clustering, are better performed with other programmes than Excel (Microsoft, 2023b).
Visualising: The line chart is one of Excel's most popular chart types because of its ability to clearly display patterns over time. The average cost of a lodging reservation, for instance, may be shown on a line chart to indicate its gradual increase over time. The ability to see how prices have changed over time may be quite instructive. The bar chart is another handy Excel chart style for making comparisons between sets of data (Microsoft, 2023d). The average cost of a hotel reservation in various markets might be compared, for instance, by means of a bar chart. This will allow us to see which categories of markets often have the greatest and lowest pricing levels. Excel also allows you to make pie charts, which are great for visualising distributions across several groups or categories. A pie chart, for instance, might be used to illustrate the breakdown of accommodation bookings per meal plan from the provided data. The more complex chart types available in Excel go beyond the previously mentioned bar and line graphs. Histograms and box plots may be performed to see where values fall on a continuum, while scatter plots can be used to see whether there is any link between two variables (Microsoft, 2023a). In addition, Excel allows users to modify and arrange charts to better present data. For better readability, we may change the chart's colours and font sizes and add descriptive labels, titles, and legends.
[bookmark: _Toc134177487]Pivot table
Firstly a new worksheet has been created named “Pivot_Function” right next to the “Hotel Reservation”. After opening the newly created worksheet, the A1 cell is selected and the cursor is moved to the "Insert" tab and Clicked on the "PivotTable" button and selected "Existing Worksheet". The In the "Create PivotTable" dialogue box, click "OK".
[image: ]
The range has been selected from A to S written as “‘Hotel Reservation’!$A:$S” and then User left click on "OK (Button)" in "PivotTable from table or range".
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then User left click on "OK (Button)" in "PivotTable from table or range".
[image: ]
The above PivotTable field is shown on the right side along with the blank Pivot Table in A1 Cell.
Next, the user needed to set up the PivotTable fields by dragging the "Arrival_year" field to the "Rows" area and the "Average_price" field to the "Values" area. He ensured that the value field settings for "Average_price" is set to "Average".
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Value field settings
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Then, it showed the average prices from 2017 to 2022.
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Then clicking on the “Row Labels” drop-down menu, the Year 2022 and “(blank)” is unselected and clicked “Ok”.
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Finally, The Pivot Table showed the average prices for each year from 2017 to 2021.
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[bookmark: _Toc134177488]IF Function
The calculation of the average price by year using the AVERAGEIF function without using a pivot table is presented below. 
Firstly, another worksheet has been created named “IF_Function” which has two columns in A and B under the names which are “Year” and “Average Prices”. The years have been written manually from 2017 to 2022.
[image: ]
Then the formula used for the calculation of the average price for the year 2017 in cell B2 is “=AVERAGEIF('Hotel Reservation'!J: J, IF_Function!A2,' Hotel Reservation'!Q: Q)”
Here, 
“'Hotel Reservation'!J: J”, “IF_Function!A2” and “'Hotel Reservation'!Q: Q” means the range of “Arrival_year”, the year 2017 and the range of “Average_price”.
[image: ] 
Then dragging down the cursor up to B6 has resulted in the average prices until 2022.
[image: ] 
[bookmark: _Toc134177489]Increase or Decrease Calculation
To determine the decline or increase in average price (room reservation price) over the year ranging from 2017 to 2021 in MS Excel, the following steps have been performed:
1. Inserting a column to calculate the percentage change in average prices from the previous year. The formula used in the cell C3 is “=(B3-B2)/B2*100”
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2. Dragged the cursor to C6.
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3. In the fourth column is to find the Increase or Decrease, “=IF(C3>=0, "Increase", "Decrease")” formula is used and dragged to D6.
[image: ]
[bookmark: _Toc134177490]Graph
From the findings, the following line graph has been created.


To begin, a line chart is a specific sort of graph that shows data as a string of dots linked by lines. Its purpose is to illustrate the development of a dataset through time; in this example, it illustrates the growth in average hotel room rates from 2017 to 2021. Looking at the data provided, we can see that the average price of hotel reservations has fluctuated over the years. The increasing trendline from left to right in the line chart represents an upward movement in the average cost of a hotel stay over time. Hotel bookings averaged $90.05 in 2017, the cheapest of the provided years. The 2018 average price was the highest of the indicated years. There might be a number of factors at play here, including rising demand, higher costs of living, and adjustments to the hotel's offerings (Kaufmann, 2020). In 2019, however, the average dropped to 101.78, a small but noticeable reduction. Reasons such as less demand or higher competition among hotels might be behind this price drop. The average price rose to 105.34 again in 2020, although it was still below its all-time high in 2018. The average price dropped to 101.23 in 2021, below the averages of 2018 and 2020 but above the average of 2019. There was a lot of uncertainty and upheaval in the travel and hospitality business in 2020 and 2021, which might have had a major influence on average hotel room rates during that period. Lockdowns, quarantines, and the closing of borders were among the measures used by governments throughout the globe in response to the epidemic. As a result of these actions, many individuals cancelled or delayed their vacation plans, and hotel reservations dropped dramatically. The average cost of a hotel stay fell as a consequence of hotels lowering their rates in response to lower demand (Rubio and Chen, 2021). In general, the line chart's increasing trendline indicates that hotel room rates have gone up over time, with occasional variations along the way. It may be essential to do more research to ascertain the precise causes of these pricing shifts.
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[bookmark: _Toc134177492]Male and Female Ratio
Step 1
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Step 2
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Output
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[bookmark: _Toc134177493]‘Qualifies’ and ‘Does Not Qualify for Reduced/Free Lunch
Step 1
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Step 2
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Output
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[bookmark: _Toc134177494]Mean And Median of Students Qualified and Unqualified
Step 1
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Step 2
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Output
A
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B
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Post-test
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[bookmark: _Toc134177495]Mean And Median Differences of Students' Pre-Test and Post-Test Scores
Step 1
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Step 2
[image: ]
Step 3
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Step 4
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Step 5
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Output
[image: ]
[bookmark: _Toc134177496]K-Means Clustering
Firstly to perform the K-means clustering it is necessary to transform the data variables of “Gender” and “Lunch” which were previously set as categorical data into numerical variables using one-hot encoding which will allow a numerical code that represents that category (McGowan, Peng and Hicks, 2022). Using the ‘Transform’ function in SPSS 27, In this task, the variable ‘Gender’ will be transformed as 1 for ‘Male’ and 2 for ‘Female’ in the new variable column named “Gender_Code”. On the other hand, the variable ‘Lunch’ will be transformed as 4 for ‘Qualifies for reduced/free lunch’ and 3 for ‘Does not qualify’ in the new variable column named “Lunch_Code” (Scott and Lu, 2016).
Step 1
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Step 2
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Step 3
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Step 4
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Step 5 (output)
After clicking OK, it will generate two new variables named “Gender_Code” and “Lunch_Code”.
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[bookmark: _Toc134177497]K- means Clustering SPSS
Step 1
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Step 2
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Step 3 (Output)
A
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B
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Analysis
[image: Table
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This Initial Cluster table shows the starting points for each cluster centre. The five clusters are labelled 1 to 5, and each cluster centre is represented by the mean values of pretest and posttest scores, gender, and lunch status. For example, the initial centre for cluster 1 is at (23, 35, 2, 4), which means that the average pretest score for this cluster is 23, the average posttest score is 35, the cluster is made up of mostly females, and the students in this cluster mostly qualify for reduced/free lunch (Wang and Johnson, 2018) (Valente et al., 2020).
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it demonstrates the changes in the cluster centres over the iterations of the K-means algorithm. The algorithm is designed to minimize the distance between the observations and their assigned cluster centre. The lower the values in this table, the more stable the clusters are. From iterations 1 to 10, the changes in the cluster centres are gradually decreasing, indicating that the algorithm has converged on stable clusters (Khojasteh, 2022).
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This table indicates the final cluster centres after the algorithm has converged. The mean values for each cluster centre are now different from the initial cluster centres, indicating that the algorithm has successfully grouped the observations into clusters based on their pretest and posttest scores, gender, and lunch status (Wang and Johnson, 2018).
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The ANOVA table represents the results of an analysis of variance (ANOVA) for each of the variables included in the analysis (pretest score, posttest score, gender, and lunch status). ANOVA is used to test whether there are significant differences between the means of the clusters for each variable. In this case, the p-values for each variable are less than 0.05, indicating that there are significant differences between the means of the clusters for each variable (Valente et al., 2020).
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This table shows how many observations are in each cluster. Cluster 4 has the highest number of cases (567), while Cluster 5 has the lowest number of cases (227).
The 2133 school pupils have been effectively divided into five groups based on their pretest and posttest results, gender, and lunch status using the K-means clustering analysis. The ANOVA table reveals that the means of the clusters for each variable vary significantly from one another, proving that the clusters are meaningful and not random. The analysis's findings may be used to investigate the connections between the clusters and the variables and to spot any patterns or trends in the data. Looking at the original and final cluster centres, we can see that all of the students' pre-test and post-test results have significantly improved, with cluster 5 showing the most improvement due to its higher average pre-test and post-test scores. Additionally, it is clear that the students can be assigned to clusters based on their pre-and post-test results, with little difference in the proportion of male and female students or those who are eligible for free or reduced lunch across the clusters (Valente et al., 2020). According to the results of the K-means clustering analysis, there are several student groups based on their academic achievement, and this performance is not substantially connected with gender or lunch status. It also suggests that gender has a considerable impact on academic achievement. The difference between kids who are eligible for reduced or free lunch and those who are not, however, is much less. This implies that while socioeconomic class is more important than gender, gender may have some influence on academic success. The study will assist schools in identifying pupils who could be in danger of falling behind academically and in putting assistance measures in place for these pupils (Kaufmann, 2020).
[bookmark: _Toc134177498]Data Mining and Text Mining Methods in the Contemporary Business
Association rule mining: The goal of the data mining technique known as "association rule mining" is to find potentially useful patterns of connection between different parts of a big dataset. Market basket analysis, fraud detection, and analysing client behaviour are just a few of the many modern businesses that use this technique. A grocery business that is interested in its customers' shopping habits is one such example. Information about what customers have bought is stored in the store's extensive database of transactions. The business may improve its product placement, cross-selling, and promotional efforts by analysing this data through association rule mining to see which products are commonly purchased together (Fuss, Berg and Lindsay, 2016). 
Clustering: It is a technique used in data mining to group pieces of information that have similar properties. Numerous modern businesses rely on this technique for a variety of tasks, including customer segmentation, product recommendation, and anomaly detection. A company's client database might be rather extensive, with plenty of details on customers' demographics, spending habits, and other traits. Using clustering, the company can identify groups of customers who share common traits and use this information to better target those individuals (Purohit and Bhargava, 2017). 
Data classification: On the other hand, it is the process of organising data into categories determined by certain characteristics. Many modern businesses rely on this technique for a variety of tasks, including predicting customer churn, detecting fraud, and filtering out spam. Data such as client demographics, payment history, and use trends might be stored in a telecommunications company's massive database. The firm may use this categorization to anticipate which customers are most likely to defect and work to keep them around (Bakirarar, Cosgun and Elhan, 2023). 
Regression: Modelling the connection between a dependent variable and a set of independent variables is the goal of the data mining technique known as regression. Many modern businesses rely on this technique for a variety of tasks, including sales forecasting, price optimisation, and demand analysis. Regression may be used by a retailer to forecast product sales based on past sales data and other factors like pricing, marketing budget, and seasonality. Using regression, the firm can more accurately predict future sales, allowing for improved stock management, promotion, and pricing (Altun, 2020). 
Time-series analysis
Data gathered over time may be mined using a technique called time-series analysis. Modern corporations often use this strategy for a variety of tasks, including trend forecasting, outlier discovery, and pattern recognition. By examining past stock price data, financial statements, and other pertinent data, a financial analyst may utilise time-series analysis to make predictions about the stock price of a certain firm. Time-series analysis allows investors to make educated investment choices and achieve optimal returns by predicting future stock values (Rubio and Chen, 2021).
[bookmark: _Toc134177499]Advantages And Disadvantages of Using SPSS and Excel
	
	Advantages
	Disadvantages

	SPSS
	Powerful statistical analysis, user-friendly interface, flexibility
	Expensive, limited data visualization options

	Excel
	Familiarity, with data manipulation, graphing and visualization
	Limited statistical analysis options, data size limitations



The robust statistical analysis with SPSS is a major plus. It contains a large variety of statistical processes and was built from the ground up for statistical analysis, making it a great fit for complicated data analysis. Complex analyses, including regression, factor, and ANOVA, are all within their capabilities. SPSS can also help us organise the data, which is a huge benefit. Data cleansing, recoding, and transformation are simplified for the user, which is especially helpful when working with huge datasets. For instance, SPSS offers many imputation techniques that may be used to deal with missing values in a dataset (IBM, 2019). SPSS also gives one a lot of leeway in terms of how it modifies the results of your analysis. This entails doing things like adding footnotes and confidence intervals to tables and graphs and formatting them properly. However, Excel is a popular option for smaller data analysis projects due to its accessibility, ease of use, and widespread adoption. Excel's versatility is one of its many benefits; the programme may be used for more than just data processing. It may be used for simple arithmetic, the construction of graphs and charts, and the administration of financial and time-related plans. Excel's capacity for group work is yet another plus. When working in groups, having access to the ability to collaborate on a single file is invaluable. When administering a massive survey, for instance, SPSS comes in handy. Data cleansing and transformation are only the beginning of what SPSS can do to help you better comprehend the connections between different factors. Small projects, like keeping tabs on one's own finances, are ideal candidates for the use of Excel Microsoft (2023b). Expenses may be kept track of with the help of a simple spreadsheet, the built-in capabilities of which allow for basic calculations and the creation of charts.
however, there are a few drawbacks to their use that consumers should be aware of. The price of SPSS is a major drawback. It may be expensive for individuals and smaller businesses to employ proprietary software. SPSS also has a high entry barrier to entry and needs familiarity with statistics. It may take a lot of time and effort on the part of certain users to get up to speed on the programme and the underlying statistical ideas because of this. SPSS is a robust statistical package, however, it may lack the customization and programming features of competing packages (IBM, 2022). However, Excel may not be up to the task of performing complex data analyses that call for sophisticated statistical methods. It may not be as effective as other software solutions when dealing with big data, and it has certain restrictions when it pertains to controlling massive datasets. When working with large datasets, Excel is especially susceptible to mistakes when executing complicated computations. When dealing with private information, the consequences of such mistakes might be disastrous. Users should consider the benefits and drawbacks of both SPSS and Excel before committing to one or the other. SPSS is a robust statistical package with sophisticated features, but it comes at a price and may be difficult to master (IBM, 2019). On the other hand, although Excel is user-friendly and adaptable, it could prove to be a good fit for complicated data analytics and has limits when it applies to handling enormous datasets. Eventually, the requirements of the project and the features of the programme itself will determine which of the two options is the better fit.


[bookmark: _Toc134177500]Conclusion
Data analysis and visualisation using Microsoft Excel and SPSS have been discussed in depth throughout this study. The analysis looked at data from Hotel Reservations to see whether hotel rates were going down or up between 2017 and 2021. A local school can use the report to analyse a survey that included responses from 2,133 pupils and their pre-and post-test results. It provided a scenario of clustering using the K-Means Clustering method, compared the efficacy of SPSS and Microsoft Excel in analysing the data, and responded to questions about the distribution of male and female students, students eligible for lessened/free lunch, and the average and median variances in students' pre-and post-test scores.
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Average Price Increase and Decrease




Total	
2017	2018	2019	2020	2021	90.049854098360598	106.45272736999553	101.78129943502826	105.33989898989897	101.23333333333329	Year
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distance between inital centers is 26.211




image45.png
Final Cluster Centers

Cluster
1 3

Pretest 35 66 16 56 78

Posttest 4 79 57 68 91

1 for Male and 2 for 2 2 2 1 2

Female

4for Qualifies for 4 3 4 3 3

reducedfres lunch and 3
for Does not quality





image46.png
ANOVA

Cluster Error
MeanSauars | df  MeanSauare df F sig

Pretest 89689 550 4 15714 2128 5707576 000

Posttest 96503364 4 14601 2128 6609.508 000

1 for Male and 2 for 625 4 9 212 2507 040

Female

4for Qualifies for 49.984 4 152 2128 329331 <001

reducedfres lunch and 3
for Does not quality

The F tests should be used only for descriplive purposes becauss the clusters have been chossn (o
maximize the differences among cases in different clusters. The observed significancs levels ar not
corrected for this and thus cannot be interpreted as tests of the hypothesis that the cluster means are equal.




image47.png
Number of Cases in
each Cluster

Cluster 1

Valid

357.000
508.000
474000
567.000
227.000

2133.000

Missing

000




image1.png




image2.png
P —
. T Mok -





