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Introduction
In this report, I will evaluate and present my findings about the Data Preprocessing steps, analysing, and visualizing of data and I will demonstrate the use of Excel with Pivot table and VLOOKUP, and SPSS with K-mean Clustering. In addition, I will explain the most commonly used Data and Text mining methods and I will briefly explain the differences between IBM SPSS and Excel.


Part 1:

1.1 The evaluation of Microsoft Excel for pre-processing data, analysing the data, and visualizing the data.

Pre-Processing Data
In terms of Microsoft Excel, the term “pre-processing data” is used to refer to the initial stage of refining and organizing raw data in order to make it suitable for the user to analyse and interpret freely.
This can be achieved by the involvement of multiple tasks performed on the data within Microsoft Excel, which would help increase and enhance its quality, usability, and overall integrity. The aforementioned tasks are: 
Data cleaning: Related to identifying and rectifying errors and inconsistencies, Excel has functions and formulas which can be used to correct data entry mistakes and remove duplicate entries.
Data transformation: Excel has integrated features such as mathematical operations which the user can use in order to manipulate multiple data fields within the spreadsheet in order to meet his goals.
Data aggregation: An example of data aggregation within Excel are Pivot tables. Pivot tables allow the user to group and summarise particular group of data based on a specific variable or criteria; thus, the user is able to generate insights from huge datasets by dividing the information into multiple smaller subsets.
Data formatting: When it comes to data formatting, Excel is able to provide the user with features such as fonts, cell formatting and colours, which can help the user have easier time when it comes to reading or understanding the data.
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Data validation: Data validation is a term used to refer to how valid the data is when it comes to conforming to a particular criterion. Excel is able to achieve this by having multiple validation rules reduce the likelihood of errors and inconsistencies.

Data integration: Within Excel, the users are able to combine data from multiple sources, meaning that the program allows the user to integrate necessary data.
However, it is important to remember that Microsoft Excel’s capabilities can be limited in terms of pre-processing data, as they are constrained when facing large datasets. This is due to the fact that the overall performance of Excel tends to slowly degrade as the amount data processed increases. This would more often than not lead to slower speeds which would hinder the efficiency of the program.
Moreover, the inadequate advanced data validation structure and features make Excel have hard time when it comes to traceability and data quality. (Mishra, N. 2023)

Data Analysis
When it comes to data analysis, Excel as a spreadsheet, is capable of performing basic data analysis though the use of multiple functions, formulas, and pivot tables. Providing the option to complete calculations, aggregations and statistical operations allows the users to use Excel in order to complete analysis of smaller to medium datasets.
The key aspects of Microsoft Excel in terms of data analysis are:
Pivot Tables: A powerful feature that allow the user to aggregate and analyse large datasets relatively quickly while creating custom views and performing cross-tabulations as well as generating conclusions and summaries that are based on particular criteria.
Data Exploration: Via the use of filtering, sorting and conditional formatting, Excel allows its user to identify patterns and trends by visually manipulating the data.
Formulas: Having integrated formulas within Excel, facilitate the user with options when it comes to creating custom calculations based on data within multiple sets or sheets. This is one of the most important aspects of Excel as it allows the user to derive values from the existing data.
Basic Calculations: The ability to use mathematical and statistical calculations via functions such as “SUM”, “AVERAGE”, “COUNT” etc, enables the user to perform basic calculations on the data and therefore obtain results and insights.     
What If Analysis: This feature is an example of some of the features integrate in Excel which help the user understand and determine the impact of different scenarios.
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Unfortunately, as the complexity and overall size of the data increases, the limitations of Excel become increasingly pronounced. For example, particular techniques such as machine learning or complex statistical analysis are beyond Excel’s capabilities, therefore forcing the user to transition at least partially to using other software packages such as programming languages like Python.
Furthermore, another limitation of excel in terms of data analysis is the lack features which would help the user handle unstructured data such as text mining. [Reference]

Data Visualisation
Regarding the context of Microsoft Excel, data visualisation is a term used to refer to the graphical representation of data and the way it is used in order to highlight insights, patterns, and trends within a visual format. 
For example, a feature within Excel that can help in terms of data visualisation are charts. A wide arrangement of charts such as bar charts, pie charts, and scatter plots are available for the user to use and customize particular aspects of them such as colours, fonts, labels, and titles. By doing so the user would be able to provide additional context and enhance the overall presentation.
This particular aspect of Excel is especially useful for users that have some kind of knowledge of the software, as they would be able to generate graphs quickly and easily from their data.
[bookmark: _Hlk144225821]On the other hand, it is important to remember that Excel also has some limitations in this aspect too. For example, Excel does not have advanced visualization capabilities that provide deeper insights than other software packages such as “tableau” and “power BI” offer, which can help the user facilitate better decision-making across multiple data sources. (Lesky et al,2014).

1.2 Using Pivot Table Method to determine the increase or decrease in average price over the year ranging from 2017 to 2021

As aforementioned, Pivot Tables are a powerful tool within Excel that provide the user with the ability to summarise and analyse large data by organizing it in a dynamic way and displaying it from a particular spreadsheet, allowing the user to identify patterns and trends. (Dierenfield,H.2012) 
As a data analyst, I have used PIVOT table to analyse hotel reservation data set which I have downloaded from Moodle.
I was able to complete my analysis and derive results from it by executing the following steps
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Step 1: 
Create a pivot table using the excel data:

[image: ]


Step 2:
Add “Arrival year”, “Arrival month” and “Average price” fields to the report.
Move “Arrival year” to columns
Move “Arrival month” to Rows
Move “Sum of Average price” to Values

[image: ]
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Step 3:
Format the cells using the “Format Cells” feature 

[image: ]

so, they look like this

[image: ]
(Notice the difference in how they look £)
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Step 4:
Remove Grand Total Column for each month: 

[image: ]

Step 5:
Add “Average price” again and move it to values [image: ]
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Step 6:
Navigate to the last column and click on “% Difference From…”

[image: ]


Step 7: 
Change arrival month to arrival year and select “(previous)” as base item

 [image: ]

7
Step 8:
Create a chart, right-click on sum of average price (top left button), click on “remove field”

[image: ]


Result of Step 8:

[image: ]
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Step 9:
Left-click on arrival_year and untick 2022 to remove it as the year 2022 is not required

[image: ]

Results:
Chart and Table for the average price increase/decrease 2017-2021:
[image: ]
[image: ]
Fig. 1 Average price increase/decrease 2017-2021 (created by student)

9
Part 2

2.1 How many students are male or female?

The number of female students is: 1056 (49.5%)
The number of male students is: 1077 (50.5%)

[image: A blue and green pie chart

Description automatically generated]
Fig. 2 The number of male and female students
(Created by student)

I was able to obtain the data by importing the excel file into an SPSS project.
Then I was able to obtain a table and a graph displaying the amount of male and female students by using the “analyse” function and clicking on “descriptive statistics” followed by “frequencies”.

[image: A screenshot of a computer

Description automatically generated]
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Here I was able to select which type of graph I would like.
I decided to use a Pie Chart to display the results as I felt it was adequate.


2.2 Students that qualify and do not qualify for reduced/free lunch

[image: A pie chart with numbers and a diagram

Description automatically generated]
Fig. 3 Number of students that qualify and do not qualify for reduced or free lunch (created by student)




By looking at the above graph we can conclude that there are 1215 (57%) students which do not qualify for reduced/free lunch and 918 (43%) students that do qualify for reduced/free lunch. 

As aforementioned, I was able to display the graph showcasing the amount and percentage of students that do or do not qualify for free lunch by using the analyse feature.
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2.4 Mean and median differences of students’ pre-test and post-test scores
The mean of students’ pre-test scores is: 54.96
The median of students’ pre-test scores is: 56.00
The mean of students’ post-test scores is: 67.10
The median of students’ post-test scores is: 68.00

[image: A screenshot of a statistics

Description automatically generated]

Pre-test Bar Chart:

[image: A graph with numbers and symbols

Description automatically generated with medium confidence]
                             Fig. 4 Mean and median differences of students’ pre-test scores (created by student)
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Post-test Bar Chart:

[image: A graph with blue lines and white squares

Description automatically generated]
Fig. 5 Mean and median differences of students’ post-test scores (created by student)


By looking at the graphs above, we can conclude that the difference in mean between pre-test and post-test is 12.14 in favour of the latter.

Furthermore we can also see that the median of post-test student scores is 68.00, whilst the median of pre-test student scores is 56.00. Meaning that the median is bigger by 12.00, which is quite significant.
I was able to obtain the above findings by performing the following steps.
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Step 1:
Launch SPSS, click on “File” and navigate to “Import Data” followed by “Excel”

[image: A screenshot of a computer

Description automatically generated]

Step 2:
Select and open the correct Excel Document

[image: A screenshot of a computer

Description automatically generated]

Step 3:
Use the “Analyse” feature, click on “descriptive statistics” and “Frequencies” in that order.

[image: A screenshot of a computer

Description automatically generated]
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Step 4:
Add the “Pretest” and “Posttest” variables


[image: A screenshot of a computer

Description automatically generated]


Step 5:
Click on “statistics” and select Mean & Median under the “Central Tendency” section


[image: A screenshot of a computer

Description automatically generated]
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Step 6:
Under the Charts section, select “Bar Charts”

[image: A screenshot of a computer

Description automatically generated]


Step 7: 
Run the operation and the statistics viewers window should open, displaying the statistics table, both pretest & posttest bar charts, and 2 frequency tables for both pretest & posttest.


[image: A screenshot of a computer

Description automatically generated]
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2.5 K-Means Clustering)

The term K-means Clustering is used to refer to a method which separates a dataset into multiple smaller datasets or groups named clusters. One advantage of using    K-means is that you are able to identify anomalies. By placing outliers and anomalies in a cluster that don’t align with the majority of the data, you are able to spot anomalies. This is important in a quality control or fraud detection scenario.

Another strength of K-means is initial exploration. By serving as an exploration technique, K-means can offer and guide further analysis by displaying insights into potential groupings.

Furthermore, another advantage of using K-means is data segmentation. Via the use of K-means, the user is able to produce multiple subsets by segmenting a larger dataset. This can then allow the user to identify patterns as well as gain a higher understanding of the overall data.

However, there are also multiple weaknesses of K-means. For example, one common struggle that users might face is determining the correct number of clusters. In a scenario where the user doesn’t determine the right number of clusters, things such as over or under segmentation can occur.

Moreover, another limitation of K-means is Scaling Sensitiveness. In SPSS, K-means is subject to the scale of features, meaning that larger scales might dominate the whole clustering task.

In summary, within SPSS, the K-means algorithm allows the user to group and segment larger datasets into multiple distinct datasets and thus be able to discover patterns and obtain more significant insight which can help with future decisions. As much as it is a helpful feature and tool, it requires the upmost attention and consideration in order to prevent misunderstandings. ( Gaspin,J.2023)
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Creating K-Means Cluster Algorithm

Step 1:
Hover on “Analyse”, click on “Descriptive Statistics” and navigate to “Descriptives”.

[image: A screenshot of a computer

Description automatically generated]

Step 2: 
Select the “Posttest” and “Pretest” variables and click on “OK”.

[image: A screenshot of a computer

Description automatically generated]
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Results:

[image: A table with numbers and a number on it

Description automatically generated]

[image: A screenshot of a table

Description automatically generated]
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Step 3:
Hover on “Analyse” navigate to “Classify” and click on “K-Means Cluster”.

[image: A screenshot of a computer

Description automatically generated]


Step 4:
Select the two new variables and change the number of clusters from 2 to 3 as shown below and click “OK”.

[image: A screenshot of a computer

Description automatically generated]
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Results:

[image: A screenshot of a computer

Description automatically generated]
Fig. 6 (created by student)
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2.6  5 Most common data mining and text mining methods that can be used in contemporary business.

The purpose of Data Mining is to examine patterns in tremendous data stores and come to a conclusion about their meaning. Simply put, Data Mining produces new information from data that’s been previously collected. This can be achieved via the use of tracking patterns, association, clustering, regression, and prediction. 
According to Pedmakar, P. (2023), Data Mining is the course of extracting valuable information from a massive quantity of Big Data and different mining tools are used for the purpose of this process. 
 “Text Mining is the art and science of discovering knowledge and patterns from an organized collection of textual databases”- Maheshwari, A.K. (2015).
Based on my research I have found that these are the most commonly used data and text mining methods in contemporary businesses.

1) Association- aids in detecting the link between two or more components in terms of uncovering the secret pattern in the data set. It also helps to understand the connections between various variables in the database. This method is also known as Relation Analysis and its purpose is to foresee the customers’ behaviour. If the association rule incorporates a single repeated attribute, it is called Single Dimensional Association Rule and if the rule encloses multiple repeated attributes, it is called the Multi-Dimensional Association Rule.

E.g., if a marketing manager wants to seek out which products are usually both simultaneously bought. 


2) Classification- utilized to determine items from data sets into data classes. It is used for forecasting entities’ attitudes within the group. The learning step is the first step in this method where the classifier forms a classification algorithm; data is analysed by the classification algorithm. The next step is using the test data in order to verify the precision of the classification rules (Classification step). The data is used to monitor the classification rules’ accuracy.

E.g., it’s used by banks to recognise the credit risk of the loan applicant
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3) Cluster Analysis/Data Segmentation- is the grouping of massive data sets in line with their similarities. For the purpose of clustering, different methods are used such as: Hierarchical Agglomerative Method, Grid-Based Method, Partitioning Method, Model-Based Method, and Density Based Method. Clustering basically means identifying similar data and helps for seeing the dissimilarity and dissemblance between data. Nearest Neighbour is a popular algorithm used in clustering. According to his algorithm, sameness prediction values will have objects that are neighbouring to each other. It is easiest-to-use as it works in line with peoples’ brainwork. 
E.g., grouping customers according to their age, income, and type of claims for an insurance company. 

     4)  Information Extraction- is obtaining valuable information from structured or                        unstructured text which is later stored, accessed, and retrieved for the purpose of  analysing and evaluating the textual data. 
E.g., Used for analysing the company’s performance on social media platforms and understanding the target audience’s needs.

5) Prediction- used to forecast what lies ahead considering both present and past data sets. Moreover, it locates a link between dependent and independent variables and is referred to ad Regression Analysis. This method integrates with some other Data Mining methods such as Pattern Matching, Relation, and Classification. 

E.g., when a sales manager forecasts the profit generated by each item based on previous sales data

6) Sequential Patterns/Pattern Tracking Method- means repeatedly spotting patterns in the data set over a certain interval of time. 

E.g., done by the sales manager of a clothing company, if they want to see if the jacket sales are raising ahead of the winter season. 
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Conclusion:

The benefit of data mining is finding valuable information from a data set so that the business will benefit in terms of making the right decision, solving issues, generating revenue/expansion of company profits, and forecasting the future. 

Text Mining methods are applicable to any kind of text and on all businesses domain and are used to support decisions, sentiment analysis, detect fraud, and survey analysis. Text Mining Methods use Natural Language Processing which enables human language to be automatically understood by computers.  

 

2.7 Advantages and disadvantages of using SPSS and Excel 
According to Pedamkar, P. (2023), Statistical Package for Social Science (SPSS) provides graphics consisting of extra analytical aspects. Originally, it was developed by SPSS Inc and later obtained and re-named by IBM as IBM SPSS in the 2015 version. SPSS enables us to output graphics as HTML5/.mht files that can be assessed through web browsers. 

Excel on the other hand gives unlimited storage, filters data, and mathematical calculations with the use of different formulas and PIVOT tables. It has several methods that can be used for bringing and exporting data and data manipulation in compliance with users’ demands. Also, it allows for the use of external databases for the purpose of analysing and creating reports. 
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Differences between SPSS and EXCEL
	
	SPSS
	EXCEL

	Definition
	Used for statistical analysis of data
	Spreadsheet software, product of Microsoft that is used for the purpose of entry and manipulation of data 

	Usage
	Data statistical calculation and manipulation is performed under IBM guidelines
	Data is managed and stored with the use of formulas that are distinct by Microsoft 

	Benefits
	Speed and performance, gives detailed understanding in regards of deploying of computer storage and memory system efficiency 
	Minimising the data dismissal, communicates how to obtain knowledge and information from data in different format 

	Real-time usage
	Use of sophisticated and ultra-fast devices such as super computer 
	Capability of preservation and running of big volumes of customer data 

	Academics
	Appeared many years ago under the SPSS umbrella and under IBM nowadays 
	Was developed with the evolution of science and technology

	Industry
	Requires studying in this field in order for someone to become a data analyst 
	Requires studying in this field in order for someone to become a data analyst

	Applications 
	Suited for all technical industries and wide-ranging businesses
	Applies to businesses that are managing vast sensitive data

	Field 
	Covers the full technological field which is a Superset of Data science
	A subset of Computer science where the data is learned by utilizing methods and technologies 

	Sub-areas
	Computations reasoning database 
	More formulated and coherent mathematical operations and analytic 

	Role
	Data manipulation techniques usage in an efficient way, fletching extra streamlined and algorithms up-to-date
	Handling and keeping data in a safe way- it needs more improvement as it is expanding daily




Conclusion:
EXCEL is a management tool that has spreadsheets and carries out statistical analysis and mathematical calculations but there is some limitation because we cannot declare variables, so more prevailing is SPSS. SPSS has a built-in data manipulation tool (recording and transforming variables), but in Excel we need to put in extra work to carry out that task. Nowadays marketing research using  SPSS has the capacity to execute more complex analytics in terms of storing and declaring variables (factor analysis, logistic regression, cluster analysis) and every column is one variable. 
However, both SPSS and EXCEL are in the service of the point of their domains remarkably well.
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