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Part 1: 
Using the Hotel Reservation dataset provided (available on Moodle), determine the decline or increase in average price (room reservation price) over the year ranging from 2017 to 2021. As a data analyst, you are required to evaluate the use of Microsoft Excel for pre-processing the data, analysing the data and visualizing the data.
You are further required to demonstrate how you can perform these tasks practically with the use of minimum 2 Microsoft Excel functions such as: IF, LOOKUP/VLOOKUP/XLOOKUP, PIVOT TABLEs, etc.
Additionally, you are required to produce appropriate and meaningful charts/graphs/diagrams based on your findings.
As visible from the created Figure 1 it is high level of decreasing of the bookings from 2019 up to 2021 and this is mostly linked to the COVID19 and the implement by the government travel and movement restrictions for nearly two years period. During the 2022 the reservation started to increase again up to 1056 as number, but there are still high difference when comparing with the 2018 bookings and real visiting of the hotel and avoiding the canceled reservations when the numbers are 17733. 

Figure 1
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Within the figure 2 is visible what is the link between year, not canceled reservations and their change depending of the year. The maximum numbers are coming from the second year which is 2018 and then is visible that the decrease is very significant only during the last year 2022 there are small increase which could be sign for moving into recovery stage of the bookings of the hotel.
Of course, the primary factor influencing market expansion is the way in which passengers are behaving. However, as was the case in previous years, more people made reservations online as they were required to do so by hotels. The use of mobile phones is increasing across practically all sectors of the economy, including news and e-commerce, and the hotel sector is no exception. Reports state that 8% of reservations are currently made using a mobile device. This percentage will be close to 35% by 2018. This eventually means that in order to increase income, having a mobile-friendly website is crucial. The area only determines how well-known a hotel is. Whether an individual hotel or hotel chain will be successful in the region where the hotel is located is uncertain.

Figure 2
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Solid economic fundamentals for personal consumption Until 2017. The labor market continues to recover. on average In 2016, 181,000 jobs were added each month as a labor market. The contraction will continue and income growth will pick up in the short term to the middle term. Personal disposable income increased by 3.4%. Average hourly wages are on the rise. For consumers, increased income goes hand in hand with increased wealth price (Dwivedi,2021).
Observing the data when comes to the average price during the years is visible that higher prices are paid during the 2018 and 2020, because there the demand for travel were very high and everyone wanted to travel at any price. This high demand lead to more high paid price for travel and booking at the same time. Opposite during the 2017 people were free to travel and the maximum bookings are exactly during the 2017 and 2018 which logically as per the provided data lead to lower average price paid for hotel bookings. 


Figure 3
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Part 2: 
How many students are male and female?
Females – 1056
Figure 4
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Males – 1077
Figure 5
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1. How many student qualifies and does not qualify for reduced/free lunch?
Does not qualify – 1215
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Qualifies – 918
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2. What are the mean and median of students who qualifies and does not qualify for reduced/free lunch?
Mean for qualifies 22
Mean for not qualify 22
Median for qualifies 22
Median for not qualify 22
Measuring as per the column ‘’ Student Number ‘’ and using the appropriate formula is visible that the average student number for both who qualifies and who do not qualify is the same 22. 



3. What are the mean and median differences of students pre-test and post-test scores?
Mean
students pre-test - 55
post-test scores - 67
Median
students pre-test - 56
post-test scores - 68

4. Specific example of Clustering 

[image: ]    

From the table above is provided example of clustering the whole classrooms by total number of scores and this way the teachers can identify which are the top performing class and which are the bottom three lower performance classes and then can be taken future actions for identifying the reasons linked to the low scores and to be implement additional attention and decisions for improving the results.





5. Еxamples
Companies collect and store vast amounts of data. These breakthrough business insights are made possible through data mining, the process of sifting through vast amounts of data to find hidden business trends and patterns. Data mining is not a new technology. According to Hacker Bits, the term's origins date back to the 1930s, but it wasn't until his 1990s, when companies struggled to make sense of and extract value from the vast amount of data society generates, that the term was used. It never really took off. The use of modern computer and data mining techniques that enable us to analyze exponentially large amounts of data, predict expected business outcomes, mitigate risk and take advantage of recently discovered opportunities, It is now possible to extract critical counter-intuitive insights.
Now a days no company can be effective, productive and to deliver any proper results in case there are lack of data statistics, analysis and evaluation based on which to be taken proper decisions and actions for the business operations, functions and delivering profit. 
The data is brand new gold. However, it has value only when it is mined, extracted and transformed. The amount of data companies generate in the digital age is growing exponentially. Businesses are constantly collecting vast amounts of data, including customer contacts, sales histories, and information about operational processes. Business intelligence (BI) relies heavily on data mining. Business organizations transform data into useful knowledge or business intelligence once all relevant information has been extracted from the data. In addition to improving operations, increasing sales, and facilitating development, this knowledge reduces risk and helps identify fraud, errors, and discrepancies that can lead to lost profits and reputational damage. Support your organization's data-driven decision-making.
Service providers such as telecommunications and utility companies use data mining to predict churn. Churn is the term we use to describe when a customer goes out of business and uses another provider of phone, gas, or broadband. Each customer is given a likelihood score based on billing data, customer service contacts, website views, and other variables. Based on this score, we target offers and incentives to consumers who we believe are more likely to leave their current provider. Service providers may offer discounts or other incentives to keep customers who have previously complained about customer service from leaving the company. This allows businesses to save money on customer acquisition while increasing customer retention (Dwivedi,2021).
Retailers understand customer preferences and adjust their marketing strategies accordingly. Customers are categorized into recency, frequency, and value (RFM) categories, and marketing and advertising activities are based on these customer categorizations. Light and frequent shoppers are treated differently than large, infrequent shoppers. The former receive loyalty, upsell, and cross-sell offers, while the latter receive offers such as winback deals (Murugesan,2016).
Data mining is used in e-commerce in some of the most well-known ways. Data mining is a technique used by e-commerce companies to study customer behavior and generate customized offers in real time. By examining a customer's purchase history, an e-commerce business can recommend products that are most relevant to the customer's interests.
Most, but not always, supermarket loyalty card schemes are motivated by the need to compile extensive consumer data for data mining. This happened recently, especially with American Store Target. As part of its data mining efforts, the company created criteria to determine if a customer is likely to become pregnant. They were able to find prospective customers by looking at the items in their shopping carts, allowing them to focus on promoting diapers, cotton wool, and other products. The prediction turned out to be so accurate that Target made headlines by sending coupons to families who hadn't yet discovered (or announced) they were pregnant (Kayikci,2020).
Companies explore data using a variety of data mining approaches. The main ones are:
Data is divided into specific groups (classifications) according to specific criteria.
Clustering:Groups comparable data points based on similarity.
regression analysis:Predict the value of one variable compared to another.
Use association rules to identify connections between different variables in large data sets. Finding repeating patterns or sequences in data is called "sequence mining".
Text mining is the process of identifying patterns and related information in unstructured text data.






7. Discuss the advantages and disadvantage of using SPSS and Excel 
The Social Science Statistics Package (SPSS) is a software program. SPSS dominates the market when it comes to statistical package tools that effectively replace data management and storage. Regarding interactive batch and non-interactive batch, it is mainly used for batch processing. The open source version of SPSS is called PSPP. With very few exceptions, we support the development of statistical processes and data manipulation techniques used for expert manipulation of big data chunks. The fact that the open source version doesn't expire in the future and you can use it as long as you like is a pretty cool feature.
Excel is a program used for data entry and record creation. It can be further used and modified according to user needs and is a very useful tool to use for editing or managing data. In addition, it gives you the freedom to perform analyzes and generate reports using external databases, saving you a lot of time. Modern versions of Excel offer advanced visualization capabilities. SPSS is more powerful than Excel, but you can do some statistical analysis in Excel. Working with data in Excel requires a lot of work because Excel does not have built-in functions such as recoding and variable transformation. You can use SPSS to perform advanced analyzes such as factor analysis (Abimannan,2020).
Excel doesn't have a paper trail to easily repeat the same steps you've completed. Moreover, it becomes difficult to use as the number of variables and observations increases significantly. However, you can get excellent service from SPSS and Excel in their respective areas. SPSS and EXCEL are therefore kings in their respective domains. While Excel focuses on the proper handling and storage of data, SPSS is all about using data manipulation techniques effectively to get good results. Under IBM, SPSS develops innovative ideas and new highly effective algorithms. Due to its rapid growth, working with and maintaining Excel is becoming more complex every day, but there is still considerable room for improvement (Lozano-Quilis,2020).
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year number reservations not canceled

2017 5214

2018 17733

2019 116

2020 132

2021 139

2022 1056
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Years Price 

Average 2022 101

Average 2021 100

Average 2020 105

Average 2019 102

Average 2018 106

Average 2017 90
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School School_settingSchool_typeClassroomTeaching_methodStudent_NoStudent_IDGender Lunch Pretest Posttest

ANKYI Urban Non-public6OL Standard 202FHT3 Female Does not qualify 62 72 1

ANKYI Urban Non-public6OL Standard 203JIVH Female Does not qualify 66 79 1

ANKYI Urban Non-public6OL Standard 20556O0 Female Does not qualify 61 77 1

ANKYI Urban Non-public6OL Standard 207YZO8 Female Does not qualify 66 74 1

ANKYI Urban Non-public6OL Standard 209USQK Female Does not qualify 63 72 1

ANKYI Urban Non-public6OL Standard 20D6HT8 Female Does not qualify 61 72 1

ANKYI Urban Non-public6OL Standard 20JQM2W Female Does not qualify 60 71 1

ANKYI Urban Non-public6OL Standard 20MEUC4 Female Does not qualify 64 77 1

ANKYI Urban Non-public6OL Standard 20WC5I6 Female Does not qualify 63 71 1

ANKYI Urban Non-publicZNS Standard 214IDEM Female Qualifies for reduced/free lunch 56 65 1

ANKYI Urban Non-publicZNS Standard 21AV95M Female Does not qualify 60 70 1

ANKYI Urban Non-publicZNS Standard 21BX6I6 Female Does not qualify 60 67 1

ANKYI Urban Non-publicZNS Standard 21HRZOJ Female Does not qualify 66 71 1

ANKYI Urban Non-publicZNS Standard 21LLQI3 Female Does not qualify 59 69 1

ANKYI Urban Non-publicZNS Standard 21OCJE3 Female Does not qualify 57 69 1
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School School_settingSchool_typeClassroomTeaching_methodStudent_NoStudent_IDGender Lunch Pretest Posttest

ANKYI Urban Non-public6OL Standard 203XOWE Male Does not qualify 64 76 1

ANKYI Urban Non-public6OL Standard 2074LOE Male Does not qualify 64 76 1

ANKYI Urban Non-public6OL Standard 209KMZD Male Does not qualify 63 75 1

ANKYI Urban Non-public6OL Standard 20CS5QP Male Does not qualify 64 77 1

ANKYI Urban Non-public6OL Standard 20DZMKU Male Does not qualify 61 73 1

ANKYI Urban Non-public6OL Standard 20FH7B9 Male Does not qualify 64 74 1

ANKYI Urban Non-public6OL Standard 20JI9VG Male Does not qualify 66 78 1

ANKYI Urban Non-public6OL Standard 20R4U8H Male Does not qualify 64 73 1

ANKYI Urban Non-public6OL Standard 20TH7KI Male Does not qualify 63 70 1

ANKYI Urban Non-public6OL Standard 20U1FV7 Male Does not qualify 67 73 1

ANKYI Urban Non-public6OL Standard 20ZBQ4T Male Does not qualify 64 73 1

ANKYI Urban Non-publicZNS Standard 210CRO6 Male Does not qualify 60 68 1

ANKYI Urban Non-publicZNS Standard 211QMDI Male Does not qualify 60 70 1

ANKYI Urban Non-publicZNS Standard 213CFUK Male Does not qualify 57 66 1

ANKYI Urban Non-publicZNS Standard 21447O0 Male Does not qualify 57 70 1

ANKYI Urban Non-publicZNS Standard 215UQNP Male Does not qualify 58 67 1

ANKYI Urban Non-publicZNS Standard 21EYFXR Male Does not qualify 54 63 1

ANKYI Urban Non-publicZNS Standard 21FFC9M Male Does not qualify 60 75 1
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School School_settingSchool_typeClassroomTeaching_methodStudent_NoStudent_IDGender Lunch Pretest Posttest

ANKYI Urban Non-public6OL Standard 202FHT3 Female Does not qualify 62 72 1

ANKYI Urban Non-public6OL Standard 203JIVH Female Does not qualify 66 79 1

ANKYI Urban Non-public6OL Standard 203XOWE Male Does not qualify 64 76 1

ANKYI Urban Non-public6OL Standard 20556O0 Female Does not qualify 61 77 1

ANKYI Urban Non-public6OL Standard 2074LOE Male Does not qualify 64 76 1

ANKYI Urban Non-public6OL Standard 207YZO8 Female Does not qualify 66 74 1

ANKYI Urban Non-public6OL Standard 209KMZD Male Does not qualify 63 75 1

ANKYI Urban Non-public6OL Standard 209USQK Female Does not qualify 63 72 1

ANKYI Urban Non-public6OL Standard 20CS5QP Male Does not qualify 64 77 1

ANKYI Urban Non-public6OL Standard 20D6HT8 Female Does not qualify 61 72 1

ANKYI Urban Non-public6OL Standard 20DZMKU Male Does not qualify 61 73 1

ANKYI Urban Non-public6OL Standard 20FH7B9 Male Does not qualify 64 74 1

ANKYI Urban Non-public6OL Standard 20JI9VG Male Does not qualify 66 78 1

ANKYI Urban Non-public6OL Standard 20JQM2W Female Does not qualify 60 71 1
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School School_settingSchool_typeClassroomTeaching_methodStudent_NoStudent_IDGender Lunch Pretest Posttest

ANKYI Urban Non-publicZNS Standard 214IDEM Female Qualifies for reduced/free lunch 56 65 1

CCAAW SuburbanNon-public2B1 Experimental 185NDXD Male Qualifies for reduced/free lunch 58 78 1

CCAAW SuburbanNon-public2B1 Experimental 186DCTV Female Qualifies for reduced/free lunch 64 82 1

CCAAW SuburbanNon-public2B1 Experimental 186OB0S Male Qualifies for reduced/free lunch 58 77 1

CCAAW SuburbanNon-public2B1 Experimental 18C0UW3 Female Qualifies for reduced/free lunch 62 75 1

CCAAW SuburbanNon-public2B1 Experimental 18CD1MB Male Qualifies for reduced/free lunch 58 73 1

CCAAW SuburbanNon-public2B1 Experimental 18F4ZHY Male Qualifies for reduced/free lunch 59 74 1

CCAAW SuburbanNon-public2B1 Experimental 18GT9F2 Male Qualifies for reduced/free lunch 59 74 1

CCAAW SuburbanNon-public2B1 Experimental 18L5T1W Male Qualifies for reduced/free lunch 63 76 1

CCAAW SuburbanNon-public2B1 Experimental 18NKP72 Male Qualifies for reduced/free lunch 61 77 1

CCAAW SuburbanNon-public2B1 Experimental 18QJVAM Male Qualifies for reduced/free lunch 55 72 1
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9AW 2092

05H 1065

08N 1859
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