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PART 1
Excel is a software developed by Microsoft that makes use of spreadsheets to arrange data and numbers using formulas and functions. Excel is most frequently utilised in professional contexts. It is utilised, for instance, in operations management, performance reporting, human resource management, and business analysis. Excel uses a sizable group of prepared cells to arrange and edit data as well as perform mathematical operations. Utilizing formulas, pivot tables, and graphing tools, users can arrange data in the spreadsheet. Pre-processing, analysing and visualising data are among the main functions of Excel.
1. Pre-processing data
For the majority of businesses, Excel software is freely available and accessible. A spreadsheet can be seen by the majority of individuals with an internet connection. With the exception of constructing complicated formulas, spreadsheet data input is mostly straightforward and does not require substantial training to grasp. As a result, businesses with quick development that lack the time to train new workers on complex software may find that utilising spreadsheets is beneficial. Excel's drawback is that data security is lacking. Spreadsheets, unlike specialised systems that require access to log in, may be given to anybody, anywhere, with the simple send of an email. As a result, it's simple for a disgruntled employee to provide leads and customer information to complete strangers (Brudner, 2019). Although spreadsheets themselves aren't prone to mistakes, their users unquestionably are. Spreadsheets are inherently inaccurate because they are utilised by so many people at once and are susceptible to so many calculations and modifications.
Analysing data
Excel has many easy to use tools for analysis. PivotTable is a drag-and-drop analysis tool available in Excel. Averages for complaints by category, location, date of purchase, and any other fields we have can be shown in a pivot table. Fundamentally, pivot tables assist with summarising extensive data sets, analyse a lot of data, investigate data insight, put such observations in an approachable format. Data processing and analysis are straightforward using spreadsheets. We could create pivot tables, pull information from other tabs, eliminate duplicates, split, and combine datasets. We may also look for a certain term or parameter across all rows and columns. The downside is that Excel doesn’t update in real time. Spreadsheets in Excel are used to store outdated data. Data gets outdated the instant a user imports a CSV file and builds up a worksheet since they are unable to connect to a live data warehouse. Users are compelled by this to endure tedious manual procedures in order to repeatedly submit the same information (Sigma computing, 2020). Unless the user is familiar with Excel, it is quite difficult to know and to find the right formulas and charts to serve the purpose. Mostly every time a user is looking for assistance on a forum or Youtube video, to save itself the problem of testing and trying out various formulas. 
2. Visualising data
Spreadsheets can be used to display data, but the user must be familiar with their use. He can quickly create charts and graphs utilising the visualisation features of a spreadsheet by carefully picking the data. Users of spreadsheets may produce charts and graphs, as was already explained, but the essential phrase is "produce." It takes a lot of time and work to put together any form of data visualisation in a spreadsheet. The visuals are optional; thus managers are free to choose to completely disregard them. However, displaying a spreadsheet with tens of thousands of rows would undoubtedly cause viewers to struggle with comprehension.
Superstore data
Using the Superstore data provided, we are able to analyse the decrease in sales over the years, with the help of a Pivot Table. To do so, we must follow the next steps:
Step 1: Select the data we wish to include in the Pivot Table.
Step 2: By creating a Pivot chart, we can filter the data and create a table showing only information we are interested in. 
Step 3: Add the Sales field into Values field, Order Date and Years fields into Rows field.
Step 4: Create a chart showing the decrease in sales over the years.
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Prior to 2019, there have been no sales, but 2019 has proved to be the most productive years in terms of sales, with a record of £4,209,897. The following years haven’t been as profitable as 2019, resulting in a decrease over the following years, with sales of £3,560,087 in 2010 and £3,429,945 in 2011. However, we can notice a slight improvement in 2012, when the sales have increased comparing to the last couple of years, ending the year with £3,715,672 in sales.
3. Excel Functions
VLOOK Function
Using Excel's VLOOKUP function, we may extract the data or information that corresponds to a certain piece of information by searching it up in a table or data collection.
The following parameters are used by the VLOOKUP function:
Lookup value (mandatory parameter) - The value that we want to search up in the first column of a table is specified by Lookup value.
Table array (mandatory parameter) - The data array that is to be searched is the table array. The left-most column of this array is where the VLOOKUP function looks.
Col index num is a necessary parameter that specifies the column inside the given table array from which we wish to get a value. It is a number.
If the lookup value is not exactly matched by the function's return value, Range lookup (optional parameter) specifies what the function should return. When the parameter is set to TRUE or FALSE, the following results:
TRUE - Approximate match, meaning use the closest match below the lookup value if an exact match cannot be obtained.
FALSE - Exact match, which means that if an exact match cannot be identified, an error will be returned (Corporate Finance Institute, 2020) 
To create a VLOOK function, we must follow the next steps:
1. Sort the information
Making ensuring the data is well-organized and appropriate for using the VLOOKUP function is the first step to using it properly. VLOOKUP works in a left to right order, therefore we need to verify that the information we want to look up is to the left of the related data we want to extract.
2. Lookup command
First, issue a lookup command to the function. Excel is given instructions on what to search for at this point. We start by typing the formula "=VLOOKUP(" after choosing the cell that contains the data we want to look up   
3. Tell the function where to look
In this step, we select the table holding the data and tell Excel to seek for the data in the leftmost column as previously selected. To do this, Excel requires a number that matches the table's column number.
4. Instruct Excel to output data from a specific column 
We now need to instruct Excel to output data from a specific column that includes the data that we want the VLOOKUP to return. 
5. Find an exact or close match
In the formula, enter "True" or "False" to inform Excel if you're looking for an exact match or a close one.
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PIVOT Table
One of the fundamental tools for data analysis is the Pivot table. Pivot Tables are created, among other things, to convey information. We use them to support our argument with transparent and understandable statistics. A pivot table can be used to summarise, sort, reorganise, group, count, total, or average data that is kept in a table. It allows us to convert columns into rows and rows into columns. When grouped according to any field, advanced computations may be done on them.
A pivot table may, to put it simply, organise items, records, and rows into categories, count the number of items in each category, add the value of the items or compute their average, discover the minimum or maximum value, and more (Lumeer, 2020). 
The "pivot" in a pivot table refers to the ability to spin or pivot the data within the table to see it from various angles. When performed a pivot, the user is not increasing, decreasing, or otherwise altering your data. Instead, he’s simply rearranging the data to make it easier to extract information that will be beneficial. The goal of pivot tables is to provide simple methods for quickly summarising vast volumes of data. They can be used to comprehend, present, and evaluate numerical data in depth as well as to find and respond to any unforeseen questions that may arise more clearly. Using the data presented above, we can create the following Pivot table. 
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4. Charts and Graphs
A chart uses text, symbols, and/or visuals to illustrate how several data sets relate to one another. They are a widely used technique for information exchange in various contexts.
A chart presents data sets in a way that makes them easier for viewers to comprehend. That is, the efficacy of a chart is influenced by the presentation's quality. When we need to swiftly communicate the link between two or more pieces of data and we want our audience to remember this knowledge, charts are most useful. Instead of reading through lengthy sections of text, a chart may help people grasp information by visually displaying the link between different sets of data. This strategy outperforms displaying lists or tables of data, which require readers to analyse the data and identify trends. The construction of charts has become simpler and, in many cases, automated thanks to technology. With the same data used previously, by selecting the name column and the age column, we can create a graph as a method of visualising and comparing the information. 
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PART 2
1. Vanilla flavour ice cream
Based on the datasets provided (Ice_cream.xls and Ice_cream_csv), we can use SPSS to obtain clearer information, in order to answer the questions proposed. We will create the parameters in Variable view (first screenshot) which will sync with information from Data view (e.g. 0, 1=Male, Female; 1, 2, 3=Vanilla, Chocolate, Strawberry) where we will input the data (second screenshot). 
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By transferring the information from SPSS, we can answer the question. The number of students who like vanilla flavour of ice cream is 95, as seen in the table below. A Pivot table has been used to show the findings.
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2. Male and Female students
 Using the Pivot table in excel will help provide the number of students for each gender. According to the results, 91 students are male and 109 are female. A clustered pie graph can also be used to graphically display the results.
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3. Mean and Median
Using the Average function on Excel, the results are the following:
Mean for chocolate flavour = 2
Mean for strawberry flavour = 3
After knowing the mean, we can calculate the median, using Median function.
Median for chocolate flavour = 2 
Median for strawberry flavour = 3
4. K-mean clustering
Using SPSS to create a two-step K mean cluster, we will show the impact of games on students.
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After double clicking on the Final Cluster Centres, we can create a cluster chart for visualisation of the findings.

The results show the connection between games and genders, making it clear that male students are more influenced by games thank females.
5. Data Mining
Finding patterns and relevant insights from large data sets is a process known as data mining. This method, which assesses both structured and unstructured data to find new information, is frequently used in marketing and sales to study consumer behaviour.
Data warehousing is the procedure used to gather and store data prior to evaluation. Before being imported into a data warehouse, data undergoes the three-step ETL process. Extract, Transform, and Load is referred to as ETL. Data is duplicated and transferred from its source to a staging place in a warehouse. Names, dates, credit card numbers, etc. are examples of structured data (photos, videos, audio files, social media posts) (Vercellis, 2009).
Clustering is a technique for graphically expressing data, such as in graphs that show consumer demographics or purchase trends for a particular product. Clustering is the process of organising several different data points based on their characteristics. Data miners may then quickly divide the data into several subsets, giving them the ability to decide more intelligently on broad demographics (such as consumers or users) and their associated behaviours (Georgia Tech Boot Camps, 2021).
Data mining has countless potential uses across various industries, such as:
Financial services: Fraud detection is frequently employed in this industry, but it is not limited to it. The core concept is to use predictive analytics techniques to find fraudulent activity among a very large group of transactions.
Risk management: Another example from the financial services sector that can be used in other sectors, particularly when it comes to supply chain management, Predictive analytics and data mining can be used to solve a variety of issues, such as mistake detection and quantification, unit reviews or internal audits, fraud identification, identifying suppliers with the greatest failure rates, credit rating, etc. 
Telecommunications & Media: It is understandable that many businesses work hard to enhance customer service. A customer may become a more devoted one than before if they are pleased with the support, they received following a negative encounter. Text analytics can either provide an automatic text block response to a question or at the very least quickly assign the request to the appropriate staff (Hofmann, 2013).
Text Mining
As text mining focuses on giving unstructured data structure and analysing it to produce unique insights, it can be thought of as a subfield of data mining. Textual data analysis encompasses the data mining methods that were previously discussed.
Companies are using text mining to make these vast amounts of unstructured data accessible and usable as they see unstructured data rise exponentially. Text mining is a method for extracting knowledge and useful information from text content using techniques like text classification, entity extraction (also known as named entity recognition), and sentiment analysis. This gives businesses the ability to extract insights, patterns, and trends from enormous amounts of unstructured data. 
Cybercrime Prevention
The likelihood of crimes being committed online is increased by the availability of communication technologies and the anonymity offered by the internet. By giving corporate organisations and law enforcement greater context for the intelligence they receive, text mining is now making cybercrime prevention easier. They can distinguish between real threats and false positives caused by the usage of terms taken out of context.
Business Intelligence
Most business decision-making processes now include business intelligence tools as standard equipment. These technologies enable you to find patterns, trends, and possibilities from your data much more quickly than you could manually since they collect, store, and analyse the data for you. By including text mining into the process, BI systems can employ both structured and unstructured data to broaden the data sets that your model uses to produce business insight. As a result, you can build BI models that are more reliable and produce more insightful business data. (Expert, 2020).

6. Advantages and disadvantages of SPSS and Excel



	Advantages
	SPSS
	Excel

	
	Immediate response: It provides quick, dependable responses.

	Easy to use: With the exception of constructing complex formulas, spreadsheet data entry is largely intuitive and does not require substantial training to grasp.


	
	Interactive: It is interactive and includes helpful graphs and tables.

	Using charts/graphs: Spreadsheets can be used to display data, but the user must be familiar with their use. The visualisation features of a spreadsheet make it simple to create charts and graphs.


	
	Comparative measurements: Useful for both quantitative and qualitative data

	Easy to analyse data: We can add datasets, multiply, divide, and create pivot tables. We can also acquire data from other tabs. 


	Disadvantages
	SPSS
	Excel

	
	Limited data: A huge data set cannot be analysed with SPSS.

	Insecure data: Spreadsheets, unlike dedicated systems that require access to log in, may be given to anybody, anywhere, with the simple send of an email.


	
	Not complex enough: SPSS ultimately provides solutions too simple to complex problems that require more explanation.

	Errors:	Spreadsheets are inevitably inaccurate because they are used by so many people at once and are susceptible to so many calculations and modifications.


	
	Graphs: When compared to Microsoft Excel, the graph features are more complicated.

	Excel doesn't provide real-time updates: Outdated data is stored in Excel spreadsheets. Since they are unable to connect to a live data warehouse, the moment a user imports a CSV file and fills up a worksheet, the data becomes outdated.




The spreadsheet tool called Microsoft Excel is used to store, organise, and analyse data. For planning, analysing, forecasting, recognising trends, reporting, and other purposes, businesses utilise Excel.
1. Finance
The areas of finance that use Excel spreadsheets the most and benefit from them include financial services and financial accounting. The majority of users are aware that Excel can add, subtract, multiply, and divide, but when used in conjunction with pivot tables, INDEX-MATCH-MATCH, and sophisticated IF functions, it is considerably more powerful.
2. Marketing 
Spreadsheets may be used to define customer and sales objectives, which can assist manage the salesforce and plan future marketing techniques based on past performance. Marketing and product managers rely on their finance teams to carry out the dirty work of financial research.
3. Human Resources
HR may see patterns, aggregate expenses and hours by pay period, month, or year, and better understand the distribution of their workers by function or pay grade by moving that data to Excel. HR professionals may pinpoint the precise causes of expenses and choose the best strategies to anticipate and handle them going future using a sizable spreadsheet of personnel data using Excel (Rosenberg, 2022). 
SPSS is a group of computer algorithms that examines empirical data from the social sciences. SPSS offers a quick-visual modelling environment that can accommodate even the most complex models. SPSS data is used for surveys, data mining, market research, etc. Because of the software's robust functionality, users can organise, analyse, and present data in visually attractive formats.
Government agencies, academic institutions, market researchers, marketing organisations, health researchers, and many other entities utilise it for the analysis of survey data.
1. Education
Each year, there is pressure on educational institutions to enrol and retain students. Not to mention the demand that they enrol new students every year. SPSS can be useful here. Due to SPSS's capacity to concentrate on trends, they can estimate the likelihood of a student's future success. It uses a variety of characteristics to provide information on at-risk students. The college's faculty members have access to a wide range of complex data sets that can be analysed with SPSS software to uncover hidden patterns.
2. Healthcare
There are numerous use cases for SPSS statistical analysis in the provision of healthcare. According to University Hospitals of Leicester, physicians are now evaluating new patients using POPS, a method enhanced by SPSS, to gauge the seriousness of each case and prioritise treatment (IBM, 2019). Utilizing SPSS, healthcare organisations can use data to implement patient delivery programmes. It will enhance patient outcomes and cut costs related to those results.
3. Retail
In the retail industry, analytics are routinely employed for anything from initial stock planning to trend forecasting. Consumers now have a lot of influence when it comes to making retail goods purchases because of the growth of social media, forums, and review websites. Retail businesses generate a lot of data, which needs to be collected, analysed, and transformed into actionable insights. Redcats Group are among those companies who chose SPSS to perfect their marketing strategies (IBM, 2019).
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