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[bookmark: _Toc166275223]Title: Critiquing and Creating Data Visualisations 

[bookmark: _Toc166275224]Introduction
Given the infancy of this new manufacturing startup at Delta Fast, the organisational decision to review the past 2 years of business to allow for a clear path to be set and charted as to how the company budgets for investments in present and future markets comes with great importance. With directors invited to present analysis of said criteria alongside a justification for such a measure will be provided in the following report alongside a professional dashboard designed through the software of PowerBI.

[bookmark: _Toc166275225]Task 1 - Importing all of the data

To present the analyse to the rest of the directors in the company through the means of a professional dashboard, the dataset containing the companies last 2 years of business must be imported into a piece of software named PowerBI. Power BI is a software program developed by Microsoft themselves, allowing data analytics to be visualised in a professional and coherent manner compared to the conventional table format that data sets have past been visualised. As to the simplicity of the process in which data is imported into the software a user must simply select to import the dataset folder that contains all of the data and then within PowerBI select the folder and select transform data. The transform data button will load the different files within the folder into individual queries as can be seen in the query tab in figure 2. Once all the data is imported it is also important to check for any redundancy. Redundancy is when extra columns may appear in the query which are either empty or containing duplicate data which in turn results in a greater file size but also leads to the data set not being normalised or organised efficiently which may present issues when it comes to analysing the data later as the results will be invalidated. In figure 3, the process of removing extra columns and the result of doing so can be seen. 
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Figure 1 - Aircraft dataset folder opened and contents within
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Figure 2 - Aircaft datasets contents (queries) enetred into powerbi
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Figure 3 - AircraftType query after columns have been deleted reducing redundancy




[bookmark: _Toc166275226]Task 2 – Data preparation

To present an analyse that provides value and insight to other directors it is important that the process of data preparation is conducted as this allows for the raw data to be gathered, organised, and then set to be placed inside of visualised metrics in the form of a professional dashboard. In doing so, it makes sure that the data used is data at the highest quality in terms of eliminating the defects that using only the raw data entail such as mistakes, duplications, or completely irrelevant information unrelated to the product of the data set’s purpose. Data preparation also saves time later on in the analysis process as if mistakes are noticed later on after visualisations have been made, due to no data preparation, it then means trawling through the data set trying to find the mistakes consuming time that could have been saved from simply preparing the data once it has been imported into PowerBI. 	Comment by Frances Frizell: You should explain the changes that you made in the data, also why you made those changes.
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Figure 4 - Making the first row in Airline query as the header
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Figure 5 - Replacing Null values with 0 nside the OrderCost query
[image: A screenshot of a computer

Description automatically generated]
Figure 6 - Result of changing all null values to 0 within the OrderCost query
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Figure 7 - Chnaging the datatype of Total Cost to a fixed decimal number
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Figure 8 - Splitting the airline coloumn (separating airline and port country into two sperate columns) in the Airline_port_country query.
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Figure 9 - Closing down and aplying settings to PowerBi


[bookmark: _Toc166275227]Task 3 – Relationships that lie within the dataset from the Data Model Tab	Comment by Frances Frizell: Good commentary

Within a dataset will always be some sort of relationship between each of the tables being used within the analysis. From looking at the data model tab for the company’s dataset being used in this PowerBI analysis of the companies past 2 years of business there is a clear one to many relationship between each table which all stem from a relationship with the airline table. All tables are linked to the airline table through a one-to-many relationship as highlighted by the number 1 followed by the Asterix/star symbol at the start of a new table as seen below in figure 10. In order to link each table to one another a primary key must be established which can be used to create a connection between the tables. A primary key is used to identify unique records within a field or set of fields within a table and allows for a table to be linked with another table that shares a common piece of data through both, ensuring data integrity and efficiency. Within PowerBI, the primary key is set automatically when linking the tables together as it will choose the most unique and important field which does not contain a null value. This is the most important part of making sure that the dataset conforms to that of a relational database which is a database which makes use of rows and columns to form tables in which certain points are related to each other in different tables forming a relationship as seen in figure 10 below as each table that is linked will have a data point that is present in the table it is being linked to, forming the basis of the relationship. 
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Figure 10 - Data Model Tab illustrating the relationship between each table



[bookmark: _Toc166275228]Task 4 – Analyse of data through use of different visualisations 

Data can be visualised and displayed in many different formats with some formats offering a better interpretation and first impression of a dataset which certain aspects being able to be specified and selected to be shown. Within the company’s dataset of the last 2 years of sales one of the key pieces of data that provides insight into the companies last 2 years of sales is the total amount of orders by aircraft type. This data was best chosen to be visualised in the format of a bar chart as visualised in figure 11, this is down to the simplicity and functions that a bar chart allows with that being a clear distinguish between the highest ordered aircraft type that being one from airbus and the lowest ordered aircraft type from ATR. The reason a bar chart is the best way to visualise this data set is because bar charts allow for data to be easily re[resented in a concise manner and allow for changed over time to be visualised which is the best suited to the companies goal of visualising the change in sales over the last 2 times for future budgeting to be agreed upon.
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Figure 11 - bar chart showing and analysing the orders by various aircraft types







The next data value that could be represented from the company’s dataset was that of the total cost incurred by airlines in dollars. This information is best shown in a stacked area chart as this easily visualises a clear trend in the data which can be evidently seen in the figure 12 below with American Airlines incurring the most cost of any airline with $104,000 and the lowest being All Nipon at $45k. This visual is showing clear trend of the most popular airlines incur the highest cost out of all airlines and allows for the other directors in the meeting to clearly distinguish which airlines are going to cost the company the most amount of money and help divert a budget plan accordingly. 
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Figure 12 – Stacked area chart representing the total cost incurred by each airline in dollars

The next data value that can be represented to be presented in front of the other directors to help devise a budget plan for the next year of business for the company is that of the freight in tonnes that is contributed by year. This visual clearly shows the data in an efficient manner making it easy to draw conclusions and identify any trends such as a clear increase in tonnes per year on average with a clear downfall to the global pandemic starting in 2020.   	Comment by Frances Frizell: Good observations
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Figure 13 - A line chart visualising the Freight In in Tonnes by ear for each airline

The next data value that could also be represented from the company’s dataset is that of the total amount of orders made for each aircraft type the company has received in the company’s entire infancy helping the company and other directors to understand which aircrafts are chosen the most and allow for a budget pan to made to allow for more of those aircrafts to be built. This visual is best visualised in a card visual as it is simple and straightforward to understand and gives a clear answer to the query in question with the answer being 9.19K orders in the companies infancy. 
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Figure 14 - Card visual showing total aircraft orders of the company’s infancy.
[bookmark: _Toc166275229]Task 5: Use of user interactive filters and slicer with select all functionality

To allow for greater usability of a professional dashboard, user interactive filters in the forms of a slicer allow for greater control on what information is shown with thousands of possible data combinations that can be chosen with all impacting each visual in the dashboard allowing for a vast amount of analysis to be performed from having a slicer into the dashboard. Slicers allow for a greater focus to be set for certain datapoints which when presented in front of the directors will allow for the budget to be planned of a numerous number of variables which can all be visualized throughout the dashboard based on the slicer’s options. This is seen in figures 15 and 16 below. A select all option and deselect all option allows for either all data to be visualised in all visuals in the dashboard or simply deselect all and chose a handful of data points in the dataset to be chosen to allow for concise analysis and visualisation to be made against a certain group of data points. 
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Figure 15 - slicer for aircraft type
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Figure 16 - Select all function built into the slicer









[bookmark: _Toc166275230]Task 6:  Top 5 airlines by Total Cost

The software chosen by the lead management, with that being Power BI, to present the data they require for the budgeting plan to be agreed upon with all the other directors for the companies next year of expenditure has the functionality to identify the Top 5 airlines that endure the highest total cost to help aid the budget plan yet to be agreed upon. This has been visualised through a tree map diagram which allows for values to reflected based on size and colour with the higher costing airlines visualised by a bigger rectangle than the smallest. Based upon the tree map diagram is it clear that the top 5 highest costing airlines in ordser for the company are American Airlines ($101.89K), United Airlines ($90.04K), Emirates Airlines ($85.19k), Delta Airlines ($79.17K) and then finally China Southern Airlines at ($69.37K). 
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[bookmark: _Toc166275231]Task 7:  Count of Airlines in different countries

As previously started that the software chosen by the lead management, with that being Power BI, to present the data they require for the budgeting plan to be agreed upon with all the other directors for the companies next year of expenditure has the functionality to visualise the count of airlines in different countries through the use of a map visual which can be seen in figure 18 below. This visualisation in the form of a map allows a user to zoom in to certain countries and then through te use of pie charts see how many airlines a country has. This also helps show a trend of a heavily European biased conversion of airlines that use the companies planes.
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Figure 17 - Map visual showing Count of Airlines in different countries.



[bookmark: _Toc166275232]Task 8:  Analyzing Busiest Port	Comment by Frances Frizell: Good

The software of Power BI also allows for an analysis and visualisation to be created in form of a matrix for visualising the Total in and out variance per port of each country the company does business with and uses. Matrixes are the next level visualisation concepts above a table with the ability to show data within a table in additional ways to help create a clearer picture of trends, data points and overall concepts.  This can be seen in Figures 19 and 20. To get the end results seen below a calculated measure has to be created to allow for the data to be imported into the matrix and give the scope needed to allow for the additional visual aids in the form of a %GT to help aid which ports are the ones with the highest total in and out scale and done so with a percentage value on the right hand side signalling out of all the ports combines how much they contribute, so in this visualisation that would be New Zealand making up 23.51% of the total in and out infrastructure of all the ports in the dataset.

[image: ]
Figure 18 - Measure for calculation of the total in and out freight in the ports
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Figure 19 - A matrix visual showing Total Ins and Outs for differnet ports
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Figure 20 - Addition of %GT of total in and out in matrix visual




[bookmark: _Toc166275233]Task 9:  Analyzing Freight Out

Power Bi also allows for the Freight Out variance to be calculated and then visualised in the form of a gauge chart visual as seen in Figure 22 and 23 below. Variance in data analysis is the visualisation of the spread of data from the statistical mean so in point the larger the amount of variance the further away the data points spread from the average mean value. This means that it is best to have a variance value as close to the average mean as possible as this means a much smaller spread in the data suggesting that all the data points are like one another giving a clearer meaning of the data when being presented to the directors. As can be seen below the value given for freight out is 8.58 million. 
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Figure 21 - Calculated measure to show variance of Freight Out
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Figure 22 - Gauge chart to show the Freight Out Variance
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Figure 23 - Title of Freight Out Varience given to the visual

[bookmark: _Toc166275234]Task 10:  Formatting report

To effectively present a report to the board of directors responsible for discussing and finalising the budgeting for the company in the next financial year, it is important that the professional dashboard which will be used to present the findings, which can help promote said decision, is made and formatted professionally and clearly. Dashboards formatted professionally allow for information to presented and portrayed in a clear yet concise manner allowing for either a whole picture analysis of all the data combined or a finer tuned and focused analysis on parts of the data set which is reflected across all the major visuals in the report as the report reacts and moves according to the users select user interactive preferences. This can be seen in figures 24 and 25. 

[image: A screenshot of a computer

Description automatically generated]
Figure 24 - Addition of page tile 'Executive Summary Report'
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Figure 25 - All visuals aligned and positioned as requested as well as further polishing.
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