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[bookmark: _Toc153753842]Introduction
The concept of data handling has grown as the traditional business systems have shifted to digital platforms and outlets. The world has grown to create numerous data with the emerge of digitalisation and modern age (Schildkamp, 2019). Hence, data handling has become exceptionally crucial for the technology centric environment. The business operations rely heavily upon data as critical decisions are made based on it. Furthermore, proper analysis of data yields in useful findings which are then used by the managers to make informed business decisions (Parthiban, 2022). Hence, this report aims to provide justification and rationale of using software like Excel and SPSS to analyse data, and explain how to use them to analyse and illustrate the findings. Furthermore, the advantages and disadvantages of the study have been discussed and examined.


[bookmark: _Toc153753843]Part 1
The Excel file for the Hotel reservation has numerous variables which can be tricky to work with. Hence, data selection and sorting are necessary primarily. This involves selecting the variables which are most relevant for the study such as arrival year, arrival month, market type, repeated guest, previous cancellation, previous bookings, and average price, in a separate spreadsheet, as shown below. The variables shall be adequate to determine the decline or incline in the average prices over the ears ranging from 2017 to 2021.
[image: ]
Next, before constructing the graph, it is important to sort the data according to the year and the date. Hence, all the data must be selected except for the title cells. Then, the custom sort option from the sort and filter option must be clicked, as shown below.
[image: ]
Then, a command box will appear, in the sort by drop down, the arrival year is selected and the ok button is clicked as shown below.
[image: ]
It can be observed from the output below, that the data have been sorted according to the oldest to latest year, but the dates are still haphazard. 
[image: ]
Hence, the data except for the arrival year must be selected for each year and custom sorted. But the columns arrival year, arrival date, and average price must be selected to create a line graph, as shown below.
[image: ]
Afterwards, a line chart shall appear which would look the one shown below. However, the chart requires to be edited, as it is not properly constructed.
[image: ]
Hence, the chart needs to be right clicked and the option of select data must be selected, after which the following command box shall appear.
[image: ]
Then, the legend entries must be edited and the horizontal category must be given as the arrival year, as shown below.
[image: ]
Afterwards, the line chart is formed properly. The axis labels can be implemented by clicking the plus sign beside the chart and click axis titles. The following chart illustrates the changes in the average prices over the years.
[image: ]
It can be observed from the line graph that a sudden and highest spike in the average prices had been recorded in 2018. This was probably due to over booking of the hotel or other external factors. However, the average price of the years fluctuates with time, as the hotel experiences high demand and hotel reservations at the peak times of the year such as the holidays and summers. Other times, the hotel reservations are relatively less causing the drastic fluctuations in the line graph. However, sudden incline in the prices can be observed in the earlier times in 2018 and then at the end of 2018 again. But the majority of the reservations had been made in 2018.
This was only one method of assessing how the average price of the hotel reservation changes over time. However, there are several methods how MS Excel can be utilised for pre-processing the data, analysing them, and visualising the outcomes. It can be said that MS Excel is extremely use friendly for basic data analysis. However, with some professional aid and mentoring, a data analyst can use this software to conduct several functions and commands. However, the software tends to freeze or at least slow down when large amounts of data is analysed. Likewise, whilst performing simple tasks such as editing the data selection for the chart had the software to freeze several times. But it is necessary to state that the processing speed of the computer also plays a critical role in the efficiency of the software. Nonetheless, the pre-processing of the data is very easy to do. However, as for the analysis part, beginners can implement simple commands without help, but as the complicacy increases, it is important for the analyst to have adequate knowledge of the software as data analysis can get complicated. Nonetheless, numerous data analysis can be done easily and complicated functions can be incorporated within the software through Add-ons. Thus, data analysis can be complicated or easy depending on the type of data analysis needed to be conducted. Furthermore, as for the outcome illustration, Excel had multiple options starting from pie charts to tables to summarise the outputs of the analysis. The charts are quite easy to construct from scratch and amend according to the need. 
[bookmark: _Toc153753844]Couple of Functions in Excel
There are multiple functions in MS Excel which can be used within the spreadsheet. However, considering the variable in focus is the average prices of the hotel reservations, IF function and a Pivot Table had been used.
In order to implement the IF function, the formula “= IF (G2>65 ,"High" , "Standard")” had been used. So, if the average price of the respective hotel reservation had been below 65, the price is considered to be standard, whereas, if the price had been higher than 65, then the price would be considered to be high. The screenshot of the dataset has been provided below, where the application of the formula is clearly visible.
[image: ]
Another function of Excel has been selected to be the Pivot Table, as it is used to sort the database into more understandable and easily interpretable state. In the first step, the option of pivot table from the Insert tab must be selected. The action can be understood by observing the following image.
[image: ]
A command box will appear, as shown in the image below. The table had been automatically selected. Only the output worksheet had been selected to be the existing worksheet.
[image: ]
After the OK button is pressed, the Pivot table is produced without any contents. However, the variables can be chosen from the right selection bar, as shown below.
[image: ]
After making the selection, the pivot table is automatically updated in real time. The appropriate mix of variables are chosen to produce the desired pivot table as shown below.
[image: ]
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Charts are an effective tool to illustrate the findings of the data analysis (Edjabou et al., 2017). Firstly, using the pivot table, a bar chart can be constructed. Thus, entire pivot table must be selected and the bar chart option from the Insert chart tab must be selected, as shown below.
[image: ]
The appropriate bar chart of the pivot table shall be created automatically. Any changes in the pivot table would be updated in the chart, also, any changes in the chart would result in changes in the pivot table.
[image: ]
Secondly, another chart can be constructed using a pie chart. This shall be done by implementing the countif function to count the hotel reservation having standard and high average prices. A pie chart shall be constructed afterwards. The countif formula had been applied over the IF function column as shown below.
[image: ]
Then, the results of the countif formula had been used to generate the pie chart, as shown below.
[image: ]
Then, an unlabelled chart would be formed. In order to fully label it, the chart title had been changed and the labels had been added using the plus sign beside the chart. After the changes, the following pie chart had been created to illustrate the percentage of the reservation with high prices.
[image: ]

[bookmark: _Toc153753846]Part 2
1. The school has recently switched to SPSS to store and analyse data. Thus, in order to identify the number of students based on their gender the following steps had been conducted in Excel and SPSS. In Excel, the countif function had been used to identify the number of students who are male and female, as shown in the image below.
[image: ]
[image: ]
The number of students who are male had been 1,056 and the student who are female had been 1,077.
2. [bookmark: _Hlk153729511]In order to identify the number of student who qualify for the reduced/free lunch and who have not, the following step had been used. The countif function in Excel had been used to identify the number of students who qualify and do not qualify for the free or reduced lunch at school.
[image: ]
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The number of student who qualify for the reduced/free lunch is 918 and the number of student who did not qualify for the reduced/free lunch is 1,215.
3. The mean of the students who had qualified for reduced/free lunch and who have not, the following step had been used. In order to identify the mean, firstly, the formula “= AVERAGE (I2:I2134)” had been inserted. The mean value had then generated to be the following result.
[image: ]
The mean value of students who had qualified for the reduced/free lunch and students who did not qualify for the reduced/free lunch is 0.430379747, otherwise 0 as an integer. This means that the average number of students had not qualified for the free or reduced lunch at school.
The median of the students who had qualified for reduced/free lunch and who have not, the following step had been used. In order to identify the median, firstly, the formula “= MEDIAN (I2:I2134)” had been inserted. The median value had then generated to be the following result.
[image: ]
The median value of students who had qualified for the reduced/free lunch and students who did not qualify for the reduced/free lunch is 0. This means that the average number of students had not qualified for the free or reduced lunch at school. So, both the mean and median reflect that the average number of students had not qualified for the free or reduced lunch at school.
4. The clustering in SPSS involves a few specific steps. The following steps must be taken to construct the clustering of the data. In the first step, all the decimal values of the variables had been reduced down to zero to minimise complicacy and improve the data aesthetics (Shanthi, 2019). Then, the option of analyse had been clicked within the Task bar from which descriptive statistics had been selected.
[image: ]
A command box had appeared where all the necessary variables had been selected using the turning arrow button. The standardised value as the variables had been saved as shown in the image below.
[image: ]
After the selection of the variables and selection of the OK button, the descriptive results had been provided, as shown in the image below.
[image: ]
The analyse option had been selected from the task bar and the k-clustering from the classify option had been selected, as shown in the image below.
[image: ]
A command box had appeared where the z-score variables had been chosen along with the option of iterate and clustering had been selected.
[image: ]
The options tab must be clicked and all the variables and statistics must be chosen. The maximum number of iterations had been set to 10 and the K-means clustering had been selected to be cluster membership.
[image: ]
After the selection of the variables and the method of testing, continue had been selected and OK had been pressed to yield in the output of clustering (Čaplová and Švábová, 2020). The output of the clustering steps had produced the following.
[image: ][image: ]
[image: ]
[image: ]
From the output of the clustering technique, it can be observed that the number of cases in cluster 1 had been 1,032, whilst in cluster 2, it had been 1,101. There had been valid 2,133 number of cases, with only 6 cases missing. The significance level of the ANOVA testing had revealed the analysis had been statistically significant due to it being lower than 0.50.
5. There are several data mining and text mining methods available in the market. However, for a contemporary business, the following 5 most common data mining and text mining methods can be implemented.
1) Classification – it is a data mining technique which allows to separate the data into predefined groups and classes. The classes are determined based on the values of number of attributes (Bhatia, 2019). Such technique is commonly used in MS Excel to separate data from each other and organise them into different classes such as age, gender, etc.
2) Regression – it is a data mining technique which helps to identify the relationship and its strength between different variables. The regression analysis can be conducted using linear and quadratic regressions on the dataset. This is often used in researches where correlation cannot be relied upon alone (Yang et al., 2020). Regression helps to provide reliable outcomes of the relationship between variables.
3) Clustering - it is a data mining technique which involves the data to be grouped together into clusters based on their similarities. The clustering identifies the groups within the dataset and classifies them into established categories depending on the properties. This is commonly used for easier data analysis for population demographics such as income range, etc. (Osman, 2019).
4) Sentiment Analysis - it is a text mining technique that identifies the feeling and sentimental notion of the text by assessing the choice of terms used within the text (Ferreira‐Mello et al., 2019). Such techniques are often used by the police and FEDs to identify any distress in the calls and voice of any captive or victim.
5) Text Extraction - it is a text mining technique that helps to extract useful data such as keywords, addresses, email IDs, name, etc. from text. These techniques are commonly used for credit card information and can be used for making easier online payments (Hassani et al., 2020).
6.  Both the software Excel and SPSS are spreadsheet software which are used for statistical data analysis. Both have versatile usage capabilities as well as drawbacks (Opie, 2019). The following table identifies the advantages and disadvantages of Excel.
	[bookmark: _Hlk153733548]Advantages
	Disadvantages

	· The software is readily available in the Microsoft pack.
· It has numerous functions and data analytical tools which can be enhanced through Add-ons (Cleff, 2019).
· It is highly user-friendly and simple to use.
	· Functions and commands can get very complicated to give and understand.
· Outputs are prone to give wrong answers when handling large amounts of data and the wrong output type is selected (Guerrero, Guerrero and Rauscher, 2019).
· The software may hang or freeze due to the volume of data within the dataset.


It can be observed that Excel has significantly strong advantages. However, it is important to assess the pros and cons of SPSS. The following table identifies the advantages and disadvantages of SPSS.
	Advantages
	Disadvantages

	· All the results of the analysis are provided in a separatee output sheet.
· It provides highly detailed outputs which are easier to interpret and assess.
· It involves numerous analytical tools.
· Data can be specified according to their nature, type, etc. (Pal, 2019).
	· The original and full version of the SPSS is quite expensive for individual use.
· The free version has limited functions as well as limited usage validity (Rahman and Muktadir, 2021).





[bookmark: _Toc153753847]Conclusion
In today’s world the use of spreadsheet software has increased tremendously as they help to record data, analyse data, and illustrate the findings through appropriate charts and tables. Furthermore, the concept of data mining has become commonly used and implemented to retrieve important insights of the events. Moreover, the report has explained and illustrated the step by step instructions of how spreadsheet software like Excel and SPSS can be used to sort, analysis data, and illustrate the findings. Furthermore, the various methods of text and data mining methods have been identified and examined fully. The disadvantages and advantages of the Excel and SPSS have been identified and discussed as well. Theses have provided useful insights on the usefulness of the spreadsheet software for the contemporary businesses. Moreover, the application of the functions and command in each of the software have been illustrated and explained thoroughly.
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H2139 =COUNTIF(H2:H2134,1)
A B c D E F G H 1 J K
1 |School  School_setting School_type Classroom Teaching_meth: Student_N Student_ILGender  Lunch Pretest _ Posttest

2119/ ZOWMK  Urban Public ZBH Standard 30 FAXMK 2 1 42 55
2120 ZOWMK  Urban Public ZBH Standard 30 FF3C5 2 0 46 53
2121/ ZOWMK  Urban Public ZBH Standard 30 FX304 2 1 41 49
2122/ ZOWMK  Urban Public ZBH Standard 30 GKK5I 1 1 42 50
2123/ ZOWMK  Urban Public ZBH Standard 30 J4IDO 2 0 39 52
2124/ ZOWMK  Urban Public ZBH Standard 30 Juosw 2 1 38 46
2125/ZO0WMK  Urban Public ZBH Standard 30 KPR1P 2 1 40 46
2126/ZOWMK  Urban Public Z8H Standard 30 Qsazp 2 1 a1 50
2127/ ZO0WMK  Urban Public ZBH Standard 30 Q8ixJ 1 1 45 47
2128/ ZOWMK  Urban Public ZBH Standard 30 R80SN 2 1 38 51
2129/ ZOWMK  Urban Public ZBH Standard 30 S4155 2 1 39 50
2130 ZOWMK  Urban Public ZBH Standard 30 T8LSK 1 0 39 55
2131/ ZOWMK  Urban Public ZBH Standard 30 VNP26 1 1 38 46
2132/ ZOWMK  Urban Public ZBH Standard 30 YDR1Z 1 1 45 51
2133/ ZOWMK  Urban Public ZBH Standard 30 YUEIH 2 1 46 53
2134/ ZOWMK  Urban Public ZBH Standard 30 Zvcas 2 1 41 48
2135 Mean 0.43038

2136, Median 0

2137, Countif 1 918

2138, Countif 0 1215

2139 Countif 1 1056
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H2140 =COUNTIF(H2:H2134,2)
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1 |School  School_setting School_type Classroom Teaching_meth: Student_N Student_ILGender  Lunch Pretest _ Posttest

2119/ ZOWMK  Urban Public ZBH Standard 30 FAXMK 2 1 42 55
2120 ZOWMK  Urban Public ZBH Standard 30 FF3C5 2 0 46 53
2121/ ZOWMK  Urban Public ZBH Standard 30 FX304 2 1 41 49
2122/ ZOWMK  Urban Public ZBH Standard 30 GKK5I 1 1 42 50
2123/ ZOWMK  Urban Public ZBH Standard 30 J4IDO 2 0 39 52
2124 ZOWMK  Urban Public ZBH Standard 30 Juosw 2 1 38 46
2125/ ZOWMK  Urban Public ZBH Standard 30 KPR1P 2 1 40 46
2126/ ZOWMK  Urban Public Z8H Standard 30 Qsazp 2 1 a1 50
2127 ZOWMK  Urban Public ZBH Standard 30 Q8ixJ 1 1 45 47
2128 ZOWMK  Urban Public ZBH Standard 30 R80SN 2 1 38 51
2129 ZOWMK  Urban Public ZBH Standard 30 S4155 2 1 39 50
2130 ZOWMK  Urban Public ZBH Standard 30 T8LSK 1 0 39 55
2131/ ZOWMK  Urban Public ZBH Standard 30 VNP26 1 1 38 46
2132/ ZOWMK  Urban Public ZBH Standard 30 YDR1Z 1 1 45 51
2133/ ZOWMK  Urban Public ZBH Standard 30 YUEIH 2 1 46 53
2134 ZOWMK  Urban Public ZBH Standard 30 Zvcas 2 1 41 48
2135 Mean 0.43038

2136 Median 0

2137 Countif 1 918

2138 Countif 0 1215

2139 Countif 1 1056

2140 Countif 2 1077]
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12137 S =COUNTIF(12:12134,1)
A B c D E F G H ! J K

1 school  School_setting School_type Classroom Teaching_meth: Student_N Student_IL Gender  Lunch _Pretest _ Posttest
2122|Z0WMK  Urban Public 2BH Standard 30 GKKSI 1 1 42 50
2123|ZO0WMK  Urban Public 2BH Standard 30 J41D0 2 0 39 52
2124|Z0WMK  Urban Public 2BH Standard 30 JUOSW 2 1 38 26
2125[Z0WMK  Urban Public 2BH Standard 30 KPR1P 2 1 40 26
2126/ZOWMK  Urban Public 2BH Standard 30 Q6QZP 2 1 a1 50
2127|Z0WMK  Urban Public 2BH Standard 30 @8I 1 1 a5 47
2128/Z0WMK  Urban Public 2BH Standard 30 R8OSN 2 1 38 51
2129|Z0WMK  Urban Public 2BH Standard 30 54155 2 1 39 50
2130|ZOWMK  Urban Public 2BH Standard 30 T8LSK 1 0 39 55
2131|ZOWMK  Urban Public 2BH Standard 30 VNP26 1 1 38 26
2132|Z0WMK  Urban Public 2BH Standard 30 YDR1Z 1 1 45 51
2133|ZOWMK  Urban Public 2BH Standard 30 YUEIH 2 1 26 53
2134Z0WMK  Urban Public 2BH Standard 30 2vcas 2 1 a1 a8
2135 Mean 0.43038,
2136 Median 0
2137 Countif 1 918]
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12138 =COUNTIF(12:12134,0)
A E
1 |School  School_setting School_type Classroom Teaching_meth: Student_N Student_IL Gender Posttest

2122 ZOWMK  Urban Public ZBH Standard 1 1 42 50
2123 ZOWMK  Urban Public ZBH Standard 2 0 39 52
2124 ZOWMK  Urban Public ZBH Standard 2 1 38 46
2125 ZOWMK  Urban Public ZBH Standard 2 1 40 46
2126 ZOWMK  Urban Public ZBH Standard 2 1 41 50
2127 ZOWMK  Urban Public ZBH Standard 1 1 45 47
2128 ZOWMK  Urban Public ZBH Standard 2 1 38 51
2129 ZOWMK  Urban Public ZBH Standard 2 1 39 50
2130 ZOWMK  Urban Public ZBH Standard 1 0 39 55
2131/ ZOWMK  Urban Public ZBH Standard 1 1 38 46
2132 ZOWMK  Urban Public ZBH Standard 1 1 45 51
2133/ ZOWMK  Urban Public ZBH Standard 2 1 46 53
2134 ZOWMK  Urban Public ZBH Standard 2 1 41 48
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12135 S =AVERAGE(12:12134)
A E G

1 school  School_setting School_type Classroom Teaching_meth: Student_N Student_IL Gender Posttest
2125(ZOWMK  Urban Public 2BH Standard 30 KPR1P 2 1 40 46
2126/Z0WMK  Urban Public 2BH Standard 30 Q6QZP 2 1 a1 50
2127|ZOWMK  Urban Public 2BH Standard 30 @8I 1 1 a5 47
2128/ZOWMK  Urban Public 2BH Standard 30 R8OSN 2 1 38 51
2129|Z0WMK  Urban Public 2BH Standard 30 54155 2 1 39 50
2130 ZOWMK  Urban Public 2BH Standard 30 T8LSK 1 0 39 55
2131{ZOWMK  Urban Public 2BH Standard 30 VNP26 1 1 38 26
2132|ZOWMK  Urban Public 2BH Standard 30 YDR1Z 1 1 45 51
2133|ZOWMK  Urban Public 2BH Standard 30 YUEIH 2 1 26 53
2134/ ZOWMK  Urban Public 2BH Standard 30 2vcas 2 1 a1 a8
2135
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SuM x v Kk =MEDIAN(12:12134)
A B c D E F G H ! J K

1 school  School_setting School_type Classroom Teaching_meth: Student_N Student_IL Gender _Lunch __Pretest _ Posttest
2125[Z0WMK  Urban Public 2BH Standard 30 KPR1P 2 1 40 46
2126/ZOWMK  Urban Public 2BH Standard 30 Q6QZP 2 1 a1 50
2127|Z0WMK  Urban Public 2BH Standard 30 @8I 1 1 a5 47
2128/Z0WMK  Urban Public 2BH Standard 30 R8OSN 2 1 38 51
2129|Z0WMK  Urban Public 2BH Standard 30 54155 2 1 39 50
2130|ZOWMK  Urban Public 2BH Standard 30 T8LSK 1 0 39 55
2131|ZOWMK  Urban Public 2BH Standard 30 VNP26 1 1 38 26
2132|Z0WMK  Urban Public 2BH Standard 30 YDR1Z 1 1 45 51
2133|ZOWMK  Urban Public 2BH Standard 30 YUEIH 2 1 26 53
2134Z0WMK  Urban Public 2BH Standard 30 2vcas 2 1 a1 a8
2135
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[DataSet1]

Descriptive Statistics

N Minimum  Maxmum  Mean St Deviation
Student_No. 233 18 3 280 4229
Pratest BE 2 93 5435 13563
Posttest e 2 100 6710 13987
Diftrences 2135 2 % 1215 433

Valid N (istwiss) 2133
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ANOVA

Cluster Error

Mean Squars df  Mean Square df F sig
Zscore(Pretest) 1322853 1 380 21313483916 <001
Zscors(Student_No) 855.012 1 599 2131 1426820 <001
Zscors(Posttest) 1406679 1 340 2131 4132833 <001
Zscore(Differences) 52055 1 977 2131 53281 <001

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

Number of Cases in
each Cluster

Cluster 1 1032.000
2 1101.000
Valid 2133.000

Missing 6.000




