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Introduction
The company I work for has been approached by Sarn Helen office supplies, an online stationary retailer that has noticed a reduction in profits over the past few years. As a data analyst my task is to evaluate their analytics in order to better inform their decision-making process and to uncover areas where profitability is low. Microsoft Excel will be utilised to create graphs and charts alongside the IF, lookup and pivot table functions. The software Weka will be used to show patterns in the data from applying data mining approaches such as association, prediction and clustering. 

Main findings

Microsoft Excel

Pre-processing
Data mining is a process of finding correlations, patterns and animalities within sets of data to predict outcomes (SAS, 2020). According to Jain (2019) data processing is a technique which is used to transfer raw data into a more useful, efficient and understandable format. Pre-processing involves five steps: data cleaning, data integration, data transformation, data reduction and finally data discretisation. The data cleaning step fills in missing values, resolves inconsistencies and smooths the noisy data. Data integration involves combining data with different representations as well as resolving conflicts within the information. The third step of data transformation normalises the data and combines it into groups ready for the data reduction step which aims to present a reduced representation of the data in what’s known as a data warehouse. The final step is data discretisation. This involves the reduction of a number of values of a continuous attribute by dividing the range of attribute intervals (Techopedia, No date).
[image: A screenshot of a cell phone

Description automatically generated]IF statement
The IF function tests a given condition and returns either a TRUE or FALSE result. An example is if a sale totals more than £100 then the IF function will return a YES however if the sale is under £100 it will return a NO result. This formula can be used to evaluate a single function as well as multiple functions, which commonly referred to as nested IF statements (Corporate Finance Institute, 2018). 
[image: ]The IF function was used on the Sarn Helen office supplies data to display profit or loss for each of the transactions. This was done using the formula =IF(G2<U2,”Loss”,”Profit”). This makes it easier to further analyse what is making the most profit and what is causing the most loss for the business. 

V-lookup
V-lookup is a function to look up data from a table that is organised vertically, with the ‘V’ meaning vertical (Exceljet, 2012). An example of this function is by looking up a piece of data by its code or by finding an employee name based on their employee ID. The syntax for this function is ‘=VLOOKUP(what you want to look up, where you want to search for it, the column number in the range containing the value to return, return an approximate or exact [image: A screenshot of a cell phone

Description automatically generated]match – indicated as 1/TRUE, or 0/FALSE) (Sartin, 2017). With the Sarn Helens office supplies data, in order to find the profit or loss for a specific data the formula =VLOOKUP(W7,A2:G8400,4,FALSE) was used. Each date that is typed into the ‘order date’ tile will bring up the profit or loss for that day. This allows the user to analyse whether certain days impact sales and what days are most profitable.
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Description automatically generated]Pivot tables
A pivot table is used to calculate, summarise and analyse data in order to see comparisons, trends and patterns (Microsoft Support, No date). It allows one to extract the significance from a large data set. To find the products that causes Sarn Helen office supplies to lose money a pivot table was created that included the sales and product categories. This showed that bookcases, tables, rubber bands, scissors, rulers and trimmers were all costing money instead of making money. The area of most profit is technology with no products making a loss and an overall profit of £886,313.52 from this category alone. This analysis allows Sarn Helen office supplies to make improvements in the areas that are less profitable. 







Charts and graphs
A chart of graph is a visual representation of data that is easier to understand (MindTools, No date). Data can be displayed in a variety of different chart layouts and formulas such as column, bar, pie, are, scatter, doughnut and more in order to read the data in a more efficient and effective manner. An effective way to summarise the information from the pivot table is by using a bar chart. The advantages of using charts is that they are much easier to read compared to untouched data, it requires minimal explanation and it condenses a large amount of data into one visual. This bar chart shows the categories of products and the profit/loss made from those items. It is clear that the green bars signify profits and the three red bars are losses. From this chart, Sarn Helen office supplies can see the areas that are losing them money allowing them to make the relevant changes required to maximise profits. 
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Description automatically generated]Microsoft Excel is a great software to complete simple analysis as it is easy to use and different formulas can be learnt quickly. It can handle a large amount of data, produce easy to read visuals such as graphs and charts as well as being able to have a number of spreadsheets to improve efficiency. A downside to Microsoft Excel is that it is not free to use whereas other, more powerful analysis software are free and go into more analytic detail. 

Weka
Weka (Waikato Environment for Knowledge Analysis) is a collection of machine learning algorithms that is used for data mining tasks (Kunal, 2015). The software contains tools for classification, data pre-processing, regression, visualisations, clustering and association rules. Weka can also develop new machine learning schemes (Iqbal, 2013). 

Regression
[image: A screenshot of a cell phone

Description automatically generated]Regression analysis uses an equation for a graph in order to make predictions about data. An example is if someone has been constantly gaining weight over the past couple years, by using regression analysis they will be able to predict how much weight they will gain over the next few years as well as other statistics such as p-value and correlation coefficient (Glen, 2020). The process of regression analysis allows one to confidently determine which data factors matter the most, which can be ignored, and how these factors influence each other (Foley, 2018). 
[image: A screenshot of text

Description automatically generated]To do regression analysis on the Sarn Helen office supplies data sheet it had to be scaled down to only have the sales, profit and product column. 
The results from the linear regression model analysis conducted by weka can be seen in the following screenshot. 

Classification
[image: A picture containing knife

Description automatically generated]Classification is a function that assigns items in a collection to target classes or categories. The aim of classification is to accurately predict the target class for each case in the data (Oracle, No date). To conduct classification analysis a set of data is required that contains a certain set of attributes as well as a likely outcome. Classification aims to discover how that set of particular attributes reaches its conclusion (Chapple, 2020). The most commonly used classification model is the classification tree. Each node on the tree represents a spot where a decision must be made based on the inputted data, then it moves onto the next node until a predicted output is reached. 

[image: A close up of text on a white background

Description automatically generated]Using the Sarn Helen office supplies data a J48 classification tree analysis was used to create the above results. The algorithm correctly classified 26.17% and incorrectly classified 73.83% which shows that it is not an accurate model. The following image is a visualisation of the tree which offers little understanding. 

Clustering
Cluster analysis involves a number of techniques that is used to classify cases into groups called clusters. It involves formulating a problem, selecting a distance measure, choosing a clistering procedure, deciding the number of clusters, interpreting the profile of clusters and finally, checking the validity of clustering (Statistics solutions, No date). Weka supports a number of clustering algorithms such as MakeDensityBasedClusterer, SimpleKMeans, FilteredClusterer, HierarchicalClusterer, FathersFirst. Cobweb, EM and Canopy. Classification is similar to clustering however with clustering, every attribute in the data set will be used to analyse the data (TechDifferences, 2018). 

Association
Association is a function that discovers the probability of the co-occurrence of items in a collection. The relationships between these co-occurring items are called association rules and are commonly used to analyse sales transactions (Oracle, No date). An example of this is if a customer goes into a shop to buy alcohol, analysis using the association rule can predict that there is a 60% chance that the same customer will purchase crisps the same time.  

Weka is a great software for doing detailed, in depth analytics and organising data. An advantage it has over Microsoft Excel is that it is free, however it is not as user friendly and may take a while to learn. Weka features 49 data processing tools, 76 classification/ regression algorithms, 8 clustering algorithms, 3 association algorithms and 3 graphical user interfaces which allows for detailed analysis. Overall, Weka is complex and confusing for an unexperienced user and requires a lot of time to understand the formulas. 

Conclusion
When analysing Sarn Helen office supplies data I created an IF statement that showed what sales were making a profit and which ones were making a loss. From this I was able to produce a pivot table that broke down each product subcategory to show exactly what products were losing money. In order to display this information clearly I created a bar chart with profits in green and losses in red so that Sarn Helen office supplies can easily see what part of their business needs changing. Most of the analysis was done on Excel as Weka had some limitations with uploading files and the software was difficult to use however, with more practice and a better understanding Weka could have provided the management team at Sarn Helen office supplies a more detailed and accurate route to take. 
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