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Data Analysis & Visualisation Part 1
Profits
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You can see from the graph above that the peak occurred in December 2009, with an average profit of about 302.99.As 2010 went on, there was a sharp decline in profits, with December 2010 having an average profit of just 162.30.In 2011, the trend began to gradually rise, reaching an average value of 201.58.As you can see, there was a slight decline in 2012, which resulted in the lowest profit in history.
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With the help of the graph above, you can see that the average profit for the past six months peaked in June 2012 at 201.37, then slightly decreased to 158.78 in July, then experienced a steep decline to 75.09 in August, or 50% of the previous month's value. This represents a significant decrease in profits overall. With an average profit amount of £175.53 in September 2012, profits have increased significantly and are at their high. Then, in October, the earnings have decreased to levels that are as low as those that occurred in August; the total profits for October are estimated to be around £105.06. This demonstrates that profits fluctuate month to month. If you look at November, the profits average total increases once more and comes extremely near to the peak amount (201.37 vs. 198.67). This demonstrates that November is only 2.7 points below June, the peak month. Moving on to the most recent month, December, there is a minor decline in the number of average profits, which is approximately 136.49. Because December's total lies between the peak and the steepest dip on the graph, this decline is not a significant one.
Use of Excel for pre-processing the data
For non-programmers, Microsoft Excel is a great tool for structuring and handling data. Excel has tools and techniques that make cleaning easier (Pallant, 2020).
Functions used for data processing
1. MID, if we enter the beginning number and the number of characters to return, this method produces a substring of a string. Let us look at an example of extracting the substring "xce" from the string "Excel". The beginning number in this example is two and the number of characters to return is 3. This function will look like this: =MID("Excel",2,3).
2. FIND, the position of the first occurrence of a substring/character in a string is returned by this function. Let us look at an example to locate the placement of the substring "ce" in the string "Excel". Because it is the place of the first and only occurrence of "ce," the method returns 3. This function will look like this: =FIND("ce","Excel").
3. IFERROR, this is one of the best functions to help the user to manage errors much easier and faster, one of the most common errors that a user can get are: #N/A, #VALUE! #DIV/0!, #REF!, #NAME?, #NUM!. Here will be an example of an error handling where we are trying to divide 1 by 0=IFERROR (1/0,-1000).
In the example before, we divided one by zero. This calculation yields the mistake (#DIV/0!). The IFERROR function accepts a calculation or formula as input and, if there are no errors, returns the result. The supplied value (-1000 in the example above) is returned if the result is an error. If the faulty computations in the equations are not fixed, they will also yield an error. For instance, the SUM function will also return #DIV/0! if we add ten digits and one of the values is #DIV/0!.
4. ISNUMBER, if the provided input is a number, this method returns TRUE; otherwise, it returns FALSE. Consider the following example, in which we input "abc" and "123" to the function. The function will look like this: =ISNUMBER("abc") =ISNUMBER 123). The first formula in the preceding example outputs FALSE because "abc" is not a number. Therefor 123 is a number, the second formula returns TRUE.



How to use data analysis in Excel
Chart, are an excellent tool for using graphics to illustrate a narrative. To make data sets simpler to comprehend and analyses, they summaries the data. It is commonly known that Excel is capable of organizing and computing numbers. Any data collection can be graphically represented by a chart. In a chart, symbols such as bars or lines are used to visually depict data. Bar charts and line charts are two examples of charts. You can choose from a variety of chart kinds in Excel, or you can review and pick the best charts for your data using the Excel Recommended Charts option. Excel charts are excellent for helping with data analysis by drawing attention to one or a few aspects of a report. You may rapidly create pie, line, column, or bar charts by going to the Insert tab and choosing the Charts command group. 
You can apply these fundamental charts by following these steps:
Step 1: Choose a data range
Step 2: Select insert (Choose any charts you like and want to use)
Step 3: As needed, adjust the chart that you inputted

Methods for data analysis in Excel
=CONCATENATE is one of the most basic but powerful data analysis algorithms. Text, numbers, dates, and other data from many cells can be assembled into a single entry. 
Example formula: 
=CONCATENATE (pick the cells you would like to combine) 
=TRIM, this incredible function removes all spaces from a cell. This function is used to remove trailing spaces. This is common when copying data from another source or when users insert spaces at the end of text.
Example formula:
=TRIM (choose the text you want to trim)
Visualizing data with Charts
A chart is a graphical representation of any collection of data using Excel. A chart is a graphic depiction of data that employs symbols to depict the data, such as bars in a bar chart or lines in a line chart. Excel has several different chart types available for you to choose from, or you can use the Excel Recommended Charts feature to look through charts tailored to your data and choose one of those.




Creating combination charts
Here we have the average profit over 6 months and the target for those inserted in a table
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With this table I will create a Clustered Column Chart
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As you can see in this chart, it is difficult to easily visualize the comparison between the targets and profit. It has no actual impact on your outcome. Therefor a better way to compare the values of using Combination Charts is easier to use Vertical Columns.
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By using the same table as I used in the first chart you can see the Target values are in Columns and the profits are marked along the line. Data visualization is improved since it now displays the trend of your results.
IF use in Excel
The IF function returns one value if a condition is true and a different one if it is false.

If used with AND criteria
Example: 
[image: Table
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As you can see in this snapshot, each input has been calculated and assigned a certain result. For instance, if the average profit exceeds the goal, the result is profit; if the average profit falls below the target, the result is non-profit.
Here is the function I used:
[image: ]


As you can see H22 is the Avg profit and L22 is the Target.
Here is what a graph will look if we use the table shown above:
[image: Chart, bar chart
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In these graphs, you can see the average profit and the target profit as well as the number of profit and nonprofit organizations. If the blue line crosses the orange line, it indicates that the month was profitable; as a result, the second graph shows that there have been 4 months of non-profit activity and 3 months of profitable activity. By using a graph to show the outcomes it gives you a better understanding of what is happening on specific tables.



Another example would be to have a certain sum of money, and if it is greater than £500, it indicates a high value; otherwise, it indicates a low value.
Here is an example:
[image: Table
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You can see that the prices that are less than £500 have a Low outcome, while the prices that are more than £500 have a high outcome.
[image: ]
This is the command I used; as an example, let us look at £673, which is in G37. The command will operate as follows: print High if £673 is higher than £500, otherwise print Low.
Lookup used in EXCEL
There are two ways of using Lookup, Vector form and Array form.

Vector Form, here is an example of how I utilized a table with a frequency and color to use the lookup function and a form array:
Here is the table I utilized.
[image: Table
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This is the Formula that I used to find a result:
=LOOKUP (4.19, A2:A6, B2:B6)
This formula looks up for the color that has the frequency of 4.19
Here is the result after I used the formula:
[image: Table
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As you can see the formula came with the outcome of orange, as you can see in the table orange has a frequency of 4.19 and is the same that I used in the formula of the lookup.
Another example:
I will be using the same table but a different formula
This is the formula I used:
=LOOKUP (5.75, A2:A6, B2:B6)
This should outcome with the color that has a frequency of 5.75
After I used it, this is the result:
[image: Table
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As you can see in the table, yellow has a frequency of 5.17 while green has a frequency of 5.77. Green should be the better choice, but the lookup identifies 5.17 as the next lower number to 5.75; the formula does not look for any other nearby numbers; it simply looks for the lowest nearby number.
Array form, the following arguments are utilized in the LOOKUP function array form syntax:
1. Lookup value is necessary. The lookup value input can be a number, a word, a logical value, or a name or reference to a value.
2. If LOOKUP is unable to locate the value of lookup value, it will use the biggest value in the array that is less than or equal to lookup value.
3. LOOKUP returns the #N/A error value if the value of lookup value is less than the lowest value in the first row or column (depending on the array size).








[bookmark: _Toc122619613]Data Analysis & Visualisation Part 2
2.1 How many students like vanilla flavour of ice-cream
There are 95 students who like vanilla flavour of ice-cream
I have used this formula:
=COUNTIF (C2:C201,1)
With this formula I selected the ice-cream table where the ice cream is numbered, and I wrote down to number me only the students who have choose number 1, number 1 is the rename of the vanilla flavour, therefor the outcome was 95 meaning there are 95 students that choose vanilla flavour ice-cream.
[image: ]
Table 1: Student likes different flavours of ice-cream
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[bookmark: _Toc122619614]2.2 How many students are male and female
Table 2: Haw many students are Male and female 
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I have used the same formula as before the one on ice-cream but changed it to the right table.
The formula I used to find out the male students is:
=COUNTIF (B2:B201,0)
The B table is only with the male and female students and the number 0 is the rename of the Male students, therefor the formula has counted only the boxes with number 0, and the outcome has been 91, meaning there are 91 Male students.
[image: ]
For the Female I still used count if, but I have changed the last number from 0 to 1, you can see that below:
=COUNTIF (B2:B201,1)
I have used the same B table where all the males and females are, but I told the formula to find me only the boxes with number 1 in them, that is because the females are renamed 1 in the table and the formula had an outcome of 109 meaning there are 109 Female students.
[image: ]
[bookmark: _Toc122619615]2.3 What are the mean and media of participants who like chocolate and strawberry flavour ice-cream
To be much easier for me to select only number 2 and 3 which they are the chocolate and strawberry flavours I have sorted the number from the highest to lowest, meaning the table will start from the strawberry flavour and under it there will be the chocolate flavour.
To find out the mean of participants who likes chocolate and strawberry ice-cream I have used the formula with the average, you can see that below 
=AVERAGE (C97:C201).
This formula outcome with the mean of the participants and the answer is 2.552381
You can see that below:
[image: ]

	Statistic
	

	Ice-crem
	

	N
	Valid
	105

	
	Missing
	0

	Mean
	2.55

	Median
	3



To find out the media of the participants I have used a different formula which consists of using the Median command, you can see that below:
=MEDIAN (C97:C201)
With this formula, we find me the median between the chocolate and strawberry table and the outcome is 3, you can see that below:
[image: ]
We identified that the average number of participants or students who like chocolate and -strawberry flavour of ice -cream 2.55. However, from the mode value of 3.00, it is analysed that most students like strawberry flavour of ice -cream the scale 3 has been allocated to strawberry flavour.
[bookmark: _Toc122619616]2.4 Example of clustering (K-means)
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The history shows that the conversion process only required two cycles.
[image: Table
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As you can see below, number 1 contains numerous 98 persons, while number 2 has several 102 individuals. Number 1 represents a girl, while number 0 represents a male. Clustering is highly helpful when attempting to find a certain number of people or other items.
[image: Table
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You can see in the screenshot above that the average value for all the individuals in cluster 1 is 50, while the average for all the individuals in cluster 2 is 150. 

[image: Table
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When the Sig table shows .000 it means that the cluster was needed but looking at our table most of the Sig table is full of numbers meaning the clustering was not needed that could happen on many clustered tables (McCullough and Wilson, 2022).
[bookmark: _Toc122619617]

Data mining and text mining methods that can be used in business with real world examples
Clustering, an example of clustering used in business is looking at a grocer retailer business, they use clustering to segment its 1.3mm loyalty card customers, they cluster the customer cards into 5 different groups based on their buying behaviour. One of the features of clustering is to identify similarities with respect to specific behaviours, for the example above the object was to identify customer segments with similar buying behaviour, clustering was performed using variables that represent the customer buying patterns.
Automatic text Summarization, automatic text summarization may be a familiar word; even if you are not an artificial intelligence expert, you are most likely utilising one, most likely Siri or Alexa. Natural language processing (NLP) is one of the oldest and most investigated areas of artificial intelligence (AI). Automatic text summarization combines natural language processing and machine learning to generate a thorough summary of the text. 
Data mining, data mining is the process of correcting or eliminating inaccurate, corrupted, improperly formatted, duplicate, or incomplete data from a dataset. There are several ways for data to be duplicated or mislabelled when merging different data sources.
Cleaning data
Step 1 Remove duplicate or irrelevant observations, remove any undesirable observations from your dataset, such as duplicates or irrelevant observations.
Step 2 Fix structural errors, when you measure or transfer data, you may detect unusual naming practises, typos, or wrong capitalization. 
Step 3 Filter unwanted outliers, there may frequently be one-off observations that do not appear to fit inside the data you are studying.
Step 4 Handle missing data, missing data cannot be ignored since many algorithms do not accept missing values. There are several approaches to dealing with missing data. Both are not ideal, but they can be considered.
Step 5 Validate and QA, false conclusions based on inaccurate or "dirty" data can lead to bad corporate strategy and decision-making.







[bookmark: _Toc122619618]2.6 Advantages and disadvantages of using SPSS and Excel
SPSS is statistical analysis software, whereas Excel is spreadsheet software. Although Excel can conduct some statistical analysis, SPSS is more powerful. 

	
	Excel
	SPSS

	Definition
	Microsoft Excel is a data entry and manipulation programme that is used to store information.
	SPSS is a programme designed for statistical data analysis.

	Usage
	Managing and saving data using Microsoft-defined formal processes.
	Data processing and statistical computations in accordance with IBM specifications.

	Benefits
	It has a reduction in data redundancy.
	It has better speed and performance.

	Real-time usage
	Large quantities of customer data must be maintained and handled.
	Using powerful and ultra-fast technology such as a supercomputer

	Industry
	This applies to a corporation that must manage vast amounts of sensitive data on a wide scale.
	Data scientists and analysts are the professions to become after studying in his field

	Application
	A branch of computer science that studies data using various approaches and technologies.
	They are applicable to all technological industries and large-scale businesses.

	Field
	After studying in this discipline, you can work as a data scientist or analyst.
	It is a subset of data science that spans the full technical sector.
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