
Data Handling and Business Intelligence

Assessment 2


Student Name: Veronica Nita
Student ID: 2123371
Module Code: LCBB5000
Lecturer: Amitave Banik




    Table of Contents
    Part-1	3
Determination of increase or decrease in the average price..	3
Use of two formulas	7
    Part-2	11
1) The number of students including males and female	11
2) The number of students who qualify and do not qualify for free lunch	11
3) Mean and median of students who qualify and do not qualify	12
4) Divergences between mean and median	14
5) Examples of clustering	14
6) 5 common data mining and text mining methods	19
7) Merits and demerits of SPSS and Excel using practical examples	20
    References	23



[bookmark: _Toc143551604]Part-1
[bookmark: _Toc143551605]Determination of increase or decrease in the average price
Considering the given Excel sheet, ‘Hotel reservation’ was considered for exploring the overall aspects. In the sheet, a huge number of data was found. It was quite difficult to identify any particular information if it is required. Based on this file, three major phases will be considered including pre-processing, analyzing data, and visualizing them appropriately. 
Pre-processing
In this phase, some crucial functions need to be conducted regarding their proper analysis and visualization. (Williams, 2019) Pre-processing means the preparation before conducting any major functions. In the Excel sheet, two major rows were selected first of all and they are ‘arrival_year and average price’. The first thing that needs to be done is to convert these two columns into table format for this, they are selected first of all and by selecting ‘Ctrl+T’, they are converted into table format from which any data or information in a particular year can easily be observed. Such as:
[image: ][image: ]
By clicking on the red-marked option, any particular year can be selected which can make it easier for assessing the average price of that year. For example, average prices for 2022 are needed and that is why only 2022 was selected. And then, the result will be:
[image: ]
Similarly, one or more years’ average prices can be explored which can support data analysts in assessing and observing the overall scenario of the hotel reservation and its prices over the periods. 
Analyzing
After conducting the pre-processing phase, now it is the turn to analyze the arranged or organized data. Now, the analysis will be based on the total average price over the periods in which the analysis can be efficiently conducted (Williams, 2019). For analyzing the scenario, a specific formula will be used, especially for calculating the total average price for particular years. 
‘Sumif’ is used that is one kind of function in the Excel sheet as the conditional sum. It is also necessary when it is required to sum a range of data in the spreadsheet and this uses different conditions for summing up the value (Warner, 2021). Its value can be realized regarding multiple cell ranges as well as a single condition. The function of sumif range1, criteria1, and so on. When the analyst needs to assess multiple conditions, sumifs can be a good option in this field. So, by applying the formula, each year’s average price can be identified. 
[image: ]
In this case, the sum range was the average price, and the criteria range was the arrival year where 2017 was the criteria. That means this formula aids in summing up the average prices of 2017. Following the same approach, total average prices for 2018, 2019, 2020, 2021, and 2022 would be found. 
After calculating the total average price of each year, now the changes either any increase or decrease can be explored. Such as:
[image: ]
The change in positive value indicates that there was an increase and the change in negative value indicates that there was a decrease. 
	Year
	Total average price per year
	Changes
	Increase/decrease

	2017
	549304.11
	0
	0

	2018
	2984721.57
	2435417
	Increase

	2019
	18015.29
	-2966706
	Decrease

	2020
	20857.3
	2842.01
	Increase

	2021
	19436.8
	-1420.5
	Decrease

	2022
	159353.81
	139917
	Increase



Visualizing 
This phase will require depicting the result in different graphs. In this line chart, the entire scenario can be observed, especially the data analyst can understand in which year more hotel reservations helped gain a lot of revenue for the hotel. It can be observed that the 2018 year was the peak year for the hotel. It looks like this:
[image: ]
Figure 1: Total average price per year
Source: Self-made
Another visual depiction can be shown via the changes in the total average price. In this case, the scenario of increase or decrease can be observed. In the below graph, the changes in total average price can be observed. Such as:
[image: ]
Figure 2: Increase or decrease in total average price
Source: Self-made
In this graph, the hotel experienced a noticeable fall in 2019 from its peak year which was 2018. Since 2020, there was a little change in the field of total average price. 
[bookmark: _Toc143551606]Use of two formulas
In this section, two major formulas will be applied. The first one will be the ‘Pivot table’ and the second one will be the ‘Vlookup’ formula.
Pivot table
Before applying this, it is required to know about the basic concepts of the Pivot table. In this case, some values are found in a group form that needs to be aggregated regarding a more extensive table, especially within some particular and discrete categories (SHishov et al., 2014). That means a summary can be explored that includes sums, averages, and other relative statistical issues. An interactive way can be represented that is quite easier to assess the overall summary of the dataset (Sharpe et al., 2021). It helps analyze numerical data and information regarding unanticipated questions and query large amounts of data. That means data analysis can be conducted flexibly which requires the capability of creating such an interactive approach. Besides, the data analyst does not need to focus on developing data accuracy and making reports efficiently. 
Before making a pivot table, the entire dataset available in the hotel reservation file was converted into a table format, and the entire dataset was selected by ‘Ctrl+A’ and a recommended pivot table was selected. Such as:
[image: ]
In this case, each segment’s total average price was found as a summary. Even, they can be summarized in divergent aspects regarding the needs or requirements of the entire dataset. Now, a pivot chart will be shown that will help visualize the entire summary (Sharpe et al., 2021). Such as:
[image: ]
Figure 3: Pivot chart
Source: Self-made
In this figure, two major segments were summarised including market type and booking id. This pie chart can be modified. For example, if any particular booking id needs to be identified, then, by selecting particular booking ids, an effective scenario can be observed. The same case is required for the market type. In terms of explaining this figure, aviation is such a portion that occupies the maximum portion in the form of percentages followed by offline, corporate, etc. respectively. 
Use of Vlookup
This function indicates the vertical lookup that supports looking for a particular value and seeking such value vertically. Sometimes, its overall function is quite complex which may help identify a unique and easier useful tool that is quite easier and one needs to try it efficiently (Joshi, 2011). A data analyst can seek for a particular number located in a huge number of data, and obtain the information from another column. This also supports working with big databases and analyzing them efficiently. 
Considering three major criteria including value, array, and index number, the average price of a specific booking id can be specified. Such as:
[image: ]
The booking id, ‘INN06929’ was explored and that is why ‘E4’ was selected as looking value; then, the table array was A4:B129 in which both the booking id and average price were located. Finally, column 2 was selected and false was input meaning that an exact answer would be explored. The function answered that the booking id of INN06929 was ‘95’. Following this, other booking IDs’ average prices can also be found where the criteria will only be changed. 

	Use of vlookup

	Booking ID
	Average price

	INN06929
	95

	INN00568
	66

	INN00016
	115

	INN09443
	170
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[bookmark: _Toc143551608]1) The number of students including male and female
Countif is such type of formula found in the MS Excel sheet that is used for counting the numbers which are conditioned. Like, there was a blend of male and female students, and when it is about finding a specific number of a particular segment, then this type of function can be used. The formula has followed the range of the H column in which both male and female students are provided, and the criteria are to find out only male or female students (Sharpe et al., 2021). In the Excel sheet, the works are given below:
[image: ]
[image: ]
So, the number of male and female students is 1077 and 1056 respectively who would be considered for either free lunch or not. 
[bookmark: _Toc143551609]2) The number of students who qualify and do not qualify for free lunch
For identifying the number of students who qualify for free lunch and who do not, the same function is going to be arranged. In this case, it is essential to look for the required criteria (Shruti, 2023). Now, the range in which the answer will be looked into is column-I, and the criteria are ‘qualifies for free lunch’ and ‘Does not qualify’. So, the works look like this:
[image: ]
[image: ]
So, 918 students including both male and female students will be qualified for reduced or free lunch out of 2134 students. On the other hand, 1215 students do not qualify for reduced or free lunch. 
[bookmark: _Toc143551610]3) Mean and median of students who qualify and do not qualify
Mean is the average number of all values and it represents an individual and the independent value of all values. From the aspects of statistics, it can be found by dividing the total value by the total number. 
On the contrary, the median represents the middle point of all values that mainly remains the middle point among all sorted values. 
So, the calculation is now going to be depicted below:
[image: ]
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[bookmark: _Toc143551611]4) Divergences between mean and median
[image: ]
[bookmark: _Toc143551612]5) Examples of clustering
Clustering is the way of making a group that consists of a set of data. In this field, two ways can be brought under consideration regarding their numeric or non-numeric values. There are different sorts of clustering. Among them, k-means clustering is one of the most significant methods that is also called an unsupervised learning algorithm because it is used for grouping the unlabelled dataset, especially into divergent clusters (SHishov et al., 2014). For predicting any particular outcome variable, this kind of cluster is quite popular as it requires lots of features for identifying collections of observations. 
Now, the overall work considering K-means clustering is going to be shown below:
[image: ]
[image: ]
K is 2 here and for this, two major centers are considered where rows 16 and 28 were selected first of all. Considering single linkage, the formula of abs was applied. The application of the formula of abs is shown below:
[image: ]
If center-1 has a lower value, then there was cluster-1; otherwise, there will be cluster-2 like above. Now, following this approach, the average formula will be applied. Such as:
[image: ]
[image: ]
So, the new clusters will be-
[image: ]
But there is a difference in row 25. In the previous cluster, it was 2, but now it has become 1. So, it needs to be continued. Like, the second edition is:
[image: ]
The third edition is:
[image: ]
So, the fourth edition is:
[image: ]
Now, the fifth edition will be:
[image: ]
Now, all editions’ clusters are going to be depicted for having a clear visualization. 
[image: ]
Ultimately, the outcomes will be-
	Cluster 1
	C3, C7, C19

	Cluster 2
	C5, C11, C18



[bookmark: _Toc143551613]6) 5 common data mining and text mining methods
Data mining is mainly a process in which raw data proceeds for using useful information efficiently. In this case, it is required to sort via either descending or ascending order. This also aids in exploring different patterns and interactions as well as resolving critical complex issues via data analysis procedures. By going through the process of data mining, one can enable businesses to forecast trends and adopt informative decisions for the business. In this case, it is also used for exploring large databases and ameliorating market segmentation. In this field, some particular tools are used for exploring big data. 
Like data mining, text mining is also called text mining which helps transfer unstructured text into a structured format so that meaningful patterns and new insights can be identified. It is also used as a procedure that can help extract meaningful insights from written resources, especially with the application of advanced analytical methods or techniques. 
Now, five common methods in these fields are going to be described with proper meaning. So, the discussions are given below:
Classification: It is one kind of simple data mining technique, and this supports separating data points into divergent categories. The data analyst is allowed to utilize the technique that lets them arrange or organize data sets of all sorts. In this case, both complex and large datasets are envisaged. It prioritizes machine learning algorithms and this can support predicting discrete outcome variables regarding the value of variables (Sharpe et al., 2021). The first thing is to classify the sorts of data, and then, discover the location of such available data. Based on such observation, it is also important to identify and classify data that let them control such data appropriately. 
It supports categorizing large-scale data, especially for targeting categories. Besides, it also aids in identifying areas with potential risks or profit via an appropriate or better insight into the data. But it requires lots of challenges and data may not contain efficiency or accuracy. Instead, there may not be any relevancy. 
Clustering: As a data mining method, a group of divergent data objects is usually categorized as familiar objects that can be divided into divergent groups. This method is based on the similarity of the data (Williams, 2019). That means data identified as unlabeled needs to be grouped, especially into divergent categories where abstract objects into classes having familiar objects are usually included. First of all, two data that remain in the closet positions are connected. 
This data mining method aid in ensuring an automatic recovery, especially from failure, and this does not require any user intervention. On the other hand, it is also a complex method in which it is not possible to recover lost data from database corruption. 
Regression: As a data mining technique, regression is usually used for predicting the quantitative value, especially in an available data set. This can also support forecasting the costs of goods and services or other variables (Arkes, 2019). As a statistical method, it can be used for estimating any sort of interaction between variables, like dependent and independent variables. Regression analysis indulges in exploring the strength of the interaction and predicting the future of such interaction via the application of appropriate models. 
Data analysis: It is the procedure that helps inspect, clean, and transform data so that they can be appropriately analyzed, and then, valuable insights can be predicted. Besides, appropriate conclusions can be drawn as well as decision-making approach can be supported. In every company, it is essential to follow the process of data analysis that can support finding out underserved market segments and enhancing product offerings. 
Predictive analytics: It is one kind of business analytics that needs to apply machine learning so that a predictive model for particular business applications can be generated. That means this kind of data mining technique can help predict future outcomes and conduct machine learning (Shruti, 2023). Besides, both artificial intelligence and divergent statistical models can be explored for having an appropriate pattern and this can help predict future-based behavior. 
[bookmark: _Toc143551614]7) Merits and demerits of SPSS and Excel using practical examples
Merits and demerits of SPSS
	Merits
	Demerits

	A graphical user interface and command line can be assessed and obtained. 
	It is quite complex for working with relevant data.

	There is a process that is used for converting complex data into the simplest form. 
	Lots of time are needed for accelerating this approach. 



Merits and demerits of Excel
	Merits
	Demerits

	Lots of relevant formulas and features are found. Third-party involvement can make it easier. 
	The learning curve is quite complex. 

	Office integration makes it easier. 
	It also consumes lots of time and there is a cost of entry. 



Examples of Excel and SPSS
[image: ]
[image: ]
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