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Teronix is a company that specialises in the sales of common household items as well as electronics. With several years of being in the business, they have gathered hundreds of thousands pieces of data about their sales. This means that if Teronix would be looking to expand or to generally keep growing as a company, they must utilise all the help that the use of AI/ML can offer. This could be in the form of things like predictions or data visualisation.

[bookmark: _Toc125456732]AI/ML in eCommerce
A company like Teronix that operates in the retail industry, will go through hundreds of thousands of sales annually. With such a large amount of data, the use of an AI/ML model is essential, for performing tasks such as predicting the income for the following year, visualising all the data efficiently, or for simply classifying all the data in a specific way.
A company like Teronix will collect their data through various methods, for example transactional data tracking. Through this method of data collection, Teronix keeps track of every transaction and sale they make with customers. This way Teronix can access information on a per-transaction basis, which can include but is not limited to information like customer ID, item stock number, item price, item description/name and even which country the customer is in. Data of this sort allows them to keep track of their stock as well as their profits and expenses. It also provides information that is useful for growing a business internationally. Using AI/ML, Teronix can do things like look for patterns in specific countries, areas of a country, or even with specific users, if they are regular customers, which in turn allows them to tailor their advertising and offers to be more specific to a specific area or a group of people.
Through doing things like recognising patterns and being able to visualise the business efficiency, Teronix can not only target and personalise their marketing, but they also have the ability to measure the overall company performance, in order to figure out which areas of the business are the strongest, and which ones need improvement. Through methods like data mining, it can be relatively easy to search for a specific set or type of data in order to work on improving the company performance in the areas where improvement is needed the most.
Furthermore, business performance and efficiency calculations can not only be performed on customers, but also on the staff that work for Teronix. Using AI/ML, Teronix can determine which members of the company staff are assets, and which members of the company staff are liabilities. A lot of things that could potentially improve the productiveness and performance of Teronix as a business can be derived from the usage of classification and/or prediction AI/ML algorithms, through analysing data such as the average amount of money spent per customer in a year, or through finding the most commonly bought items.
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One of the many tools that are currently available for data analysis using AI/ML, is Orange. One of the benefits of using Orange as the analysis tool of choice, is that it is an open source software. This means that I can be built upon, if need be, which means that it’s functionality can be expanded to suit the needs of a company like Teronix, should there be a scenario where the base software is lacking in specific tools.
Another benefit of using Orange is that it has a very simple, and user friendly interface, which makes it relatively easy to grasp. From a business perspective, this can also be very beneficial as it means that the staff who will use data analysis tools like Orange, will need minimal to no training in order to use them.
Another benefit of the Orange software is the way it can be used to visualise whatever data is imported. When compared to other commonly used software like Microsoft excel, Orange is better at doing things like plotting data into a graph or a chart, because it requires less steps to do so. Also unlike excel, because Orange functions are powered by AI/ML, it can be used for things like data mining, which can be especially useful when working with large databases.
Although Orange is a great tool for data analysis, there are other tools which can perform similar tasks. One of those tools is KNIME. Although this is more of a subjective point of view, Orange may be considered to be slightly easier to use because of its simple user interface. However, on the other hand, KNIME has more tools to offer, which means that it may be a better solution for a team that is perhaps more experienced with data analysis software, and that has general experience in IT, although admittedly it would be a poor business decision to assign data analysis to somebody who isn’t very familiar with a computer or a data analysis software of any kind.
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One  way of analysing data collected by Teronix would be to visualise it, so that it can be read easier. The data itself covers the 2009-2010, and the 20010-2011 periods, which means that even if the data is part of one excel file, it is still on two different sheets, and therefore it still must be loaded and analysed separately. Furthermore, csv files do not support multi-sheet spreadsheets, but it is considerably faster to load two separate csv files, as opposed to one excel spreadsheet, which contains two sheets within itself.
The first steps I took after loading the data into Orange, were to display the data in a table, before doing anything to it, in order to have an idea what the spreadsheet contains before altering the data in any way. Another thing I did along with putting the data into a table, is I imputed the data because some of it was missing. At this point, there were several options, some of which included actually doing nothing with the missing data and just using the data that is present, or to use the most frequent/average value for each missing data piece. I could have also removed the transactions that were missing values. Although 400,000 is still a sizeable data sample, it is considerably less than the original sample size, however, depending on what we would like to learn from the data, in some scenarios it may be better to either remove the data fully, so that it creates a minimum for values like profits, in which case the data for things like total annual income can only get better. On the other hand, when analysing data such as the remaining stock for a specific item, removing an entire set of transaction data, may prove to be more of a hinderance for Teronix, as it means it will put them in a position where eventually they will have to deal with there either being not enough of an item in stock, or too much of an item. Either way, it will result in Teronix losing profits.
After the data is imputed, the next step was to display statistics of all the features of the data. The features being the quantities, the prices, the customer ID’s, the invoice dates as well as the countries from which each purchase was made. Using the feature display would allow Teronix to find information such as the mean, mode, and the median for each piece of data. This can then be used to determine things like what is the average spending amount per transaction, or what is the time of the year when the most transactions take place. Along with the mean, mode, and median, the feature statistics widget also shows things like dispersion of the data in a category, the distribution, how much of the data is missing in a category, and finally the minimum and the maximum values present in each category. This can be used to determine how much profit Teronix has made from their most profitable transaction in the year, and therefore, can be further used for increasing marketing and amount of sales for the items that brought in the most profit. It can also be used to target specific customers, especially the ones buying items in bulk. 
The final step I took in analysing the data provided by Teronix is, I used the imputed data to plot a scatter graph. This is so that the relationships between two different data features could be analysed. For example, being able to see exactly how much profit was made from customers in a specific country, or how many items were sold in a specific month of the year is all very important information that has a multitude of uses. For example, it would allow Teronix to get a forecast for potential upcoming expenses, profits and needs for the restocking of specific items.
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In the first step of the process where the file containing data is loaded, Orange can recognise certain types of data and categorise them. In this case, Orange has categorised the quantity values, the price values, and the customer ID values, as numeric data, and as features, which means they are the independent variables that make up the overall data set. If an attribute was marked as a target and not a feature, it would mean that the target set of data is essentially the variable that Teronix may want to forecast or to model. The target attribute is also a dependant variable as it is dependent on the data provided by the feature attributes. Using the loaded spreadsheet, Orange has also classified the invoice numbers, the stock codes and the item names/descriptions as text data types, and it has automatically assigned them the roles of meta data. This means that the invoice numbers, stock codes and item descriptions are considered not to be useful for any statistical interference, meaning, they don’t play a big role in determining any final values. Although arguably, perhaps the item descriptions or the stock codes could be useful in the overall analysis of the data as it can used to determine which items are purchased the most frequently, in what amounts, and the overall profit from said items. Aside from the data already mentioned, there is also the invoice dates and the country data left. The invoice date was recognised by Orange as a ‘datetime’ data type, and the country data was assigned to be a categorical data type, which means that it essentially is not going to be any arbitrary value as the data stored in the country column, can be considered as a set of categories. Both the invoice dates and the country data were classified as a features, which is important for later, in-depth analysis of when, and where did each transaction came from.
During the second step, the data is put into a table that displays all the data in essentially the same way as it would be in Microsoft excel. Although this also becomes slightly more useful after the third step where the data is imputed.
During the third step where the data is imputed, although this can be changed, I have chosen to remove the transactions that were missing data which has reduced the amount of data in the spreadsheet from around 525,000 and 542,000 to essentially just over 400,000. Although I could have also chosen to impute specific data like the quantities or prices, there was no need for it, as the data that was missing was essentially just the item descriptions, which was classified as meta data, and therefore, it was not being used for anything like visualising data or calculating values.
During the step of displaying the feature attributes statistics, both in the time periods of 2009-2010, and 2010-2011, the months where most purchases were made were around the months of November and December. This could suggest a multitude of things. For example, it would seem that, many customers could be making purchases as gifts or decorations, as Christmas comes within roughly a month of the purchase dates. This could then be used for doing things like increasing marketing for Christmas and winter themed items, as well as common use household electronics. Furthermore, looking at the mode, Teronix will easily be able to tell that the vast majority of their transactions and profits come from customers based in the United Kingdom. This information essentially means that it could potentially be in the company’s best interest to invest in things like advertising and warehouses in other countries, in order to expand their reach.
During my final step of analysing the data set, after imputing the values, everything was plotted in a scatter graph, which I used to analyse the relationships between the price values and the invoice date values, to see exactly how much profit was brought in during times like November and December, as these are the months where most transactions are made. I was also able to view the relationship between the invoice dates and the quantity values, in order to determine how much stock could be expected to be sold around the Christmas holiday time.
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In conclusion, although there is a multitude of tools available, and many of them are also free and open source, I believe orange is one of the best ones, with KNIME as a close second place. This decision is purely based on the fact that I believe Orange to be slightly easier to use and understand. However, no matter which software Teronix uses, with such a large amount of data that they collect annually, it is almost impossible to analyse it all without the help of AI/ML algorithms. Although the model I have created is very simple, it is definitely nowhere near the maximum potential of the software that I used, as it can be used to perform a much wider array of tasks, for example prediction.
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