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Introduction 
This report provides recommendations for Sarn Helen Office Supplies on how they can engage with analytics in the future to better their decision making. Sarn Helen noticed a reduction in profits in 2017 but were unsure as to why this happened. Their excel records are automatically updated by their sales system, allowing them to be reminded of a loss. This report gives advice for and against using WEKA and if it will benefit their organisation or not, also, an analysis and assessment of their problems to investigate what WEKA can do for them in regards to avoiding reductions in profits in the future. 

Part 1 - Excel 
Carey (1997) describes Microsoft Excel as a spreadsheet used for data collection, calculation, and analysis. Pemberton et al (2000) adds that in a recent questionnaire of 227 people randomly selected from a range of business disciplines all at different levels within their organisation, a huge 80 per cent of them are regular users of Microsoft Excel being the prevailing spreadsheet as they are led to believe its impact on modern day technology has allowed staff access to more support. However, Baškarada (2011) reports that spreadsheets frequently lead to substantial negative effects on the quality of relevant information.
	The pivot table showing profit/loss against product category by order quantity (Figure 1) highlights the extreme loss when 10 or less units of technology were purchased. Further analysis revealed that between 2014 and 2017 there were 204 individual sales of technology involving 10 or less units with only 16 (7.84%) making a profit for Sarn Helen (cells AG3564 to AH3569, Sheet 1, Sarn Helen Data set). 
[image: ]
Figure 1:  Profit/loss for Sarn Helen against product category by order quantity.
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Figure 2:  Product category created by =CountIF statement. 
	Sarn Helen need to investigate further on why when they sell 10 or less technology products, they make a loss, but when they sell more than 10 they make steep profits (figure 1), this could be due to many different factors including each unit being too low in price, each unit being purchased by Sarn Helen at too much of a high cost, or delivery costs being undercharged. Whatever the reasoning, they must engage with their analytics to better their decision-making by identifying their problems and resolving them before it becomes a bigger problem in the future. 
A further pivot table showing profit/loss against technology for the years 2014-2017 (Figure 3) revealed that sales of 10 or less technology units caused the most loss of profit in 2014, 2016 and 2017. 
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Figure 3: Profit/loss for Sarn Helen against product category, order quantity and year	
The proportion of technology sales of 10 units or less returning a profit varied per year (Figure 4) with the least occurring in 2014 (4.17%, cell AI 3569 sheet 1), followed by a small increase in the following two years and a drop back to 8.93% in 29017.  These losses ranged from £14,000 to £51,000 (cells AH3573 to AL3579, Sheet 1, Sarn Helen Data set). 
If Sarn Helen investigate their data from 2014, 2016, and 2017 in regards to their loss from technology sales, they will be able to identify as to why this has happened. They must be active and even though their excel spreadsheet automatically updates after every sale, excel won’t identify why they have a loss etc. so they must ensure that they have someone who has excel skills to create pivot tables etc. so that they can easily notice an issue, this will better their decion-making. 
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Figure 4: Number of technology sales of 10 or less units in profit or loss for Sarn Helen by year using =CountIF statement. 
The company needs to investigate further by checking over their sales each year to prevent issues from occurring. For example, figure 3 shows a massive loss in profits in 2014 for technology unit sales, so if the staff at Sarn Helen noticed this then there could have been a change in decision-making to prevent this from happening up until 2017. 
	As we know technology is the reason behind the loss of profit over the years, and we know that in 2014, 2016, and 2017 the biggest amount of loss occurred. Another pivot table showing profit/loss against technology by year and region tells us that South Glamorgan overall was the region that made the least amount of money from 2014 to 2017, but especially in 2017 there was a massive decline in profits with only reaching around £4,700 in comparison to Mid Glamorgan sales reaching around £39,000 in 2017 (Sheet 3, Sarn Helen Data set). V LOOKUP was used to find out how much profit overall from 2014 to 2017 was made in each region to make the figures simpler to sort (Sheet 6, Sarn Helen Data Set).
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Figure 5: Profit/loss for Sarn Helen against technology, order quantity, year, and sum of profit. 
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Figure 6: How much profit was made each year created by =VLOOKUP to then found out how much profit was a loss in technology. 
It’s clear to see that technology sales in South Glamorgan overall haven’t made an impact on Sarn Helen, in fact, they have caused the most amount of money loss. They must investigate who is purchasing items from this area, if they are charging enough for delivery costs, if too much discount is used in this area, etc. Once they figure out the reason they will be able to make significant changes so that this doesn’t occur again, this highlights why data analytics allow better decision-making strategies for organisations to prevent as much as they possibly can prevent within profits. 
Excel allows strengths and weaknesses to pre-processing data, analysing data, and visualising data to organisations. According to Sharda et al (2014), pre-processing data allows organisations to turn raw data into an understandable format, this could be because raw data is often incomplete, inconsistent, and can lack in certain tends which may not be any help to organisations, therefore, pre-processing can resolve these issues by driving applications such as customer relationship management. However, members of staff within organisations may not have excel skills to be able to do this, meaning it won’t make an impact on their business, so in Sar Helen’s case, they need to ensure their staff are trained to use software so they can identify their own strengths and weaknesses in regards to their profit and loss. 
Sharda et al (2014), describes that when organisations critically analyse and visualise their data using excel they can identify strengths and weaknesses easily as this software will highlight them. For Sarn Helen, this will better their decision making as they will be able to put their figures into graphs etc. and easily identify what’s going right and what’s going wrong by visualising it. Whitten et al (2011) adds that the tools and techniques available from software allows organisations to prevent further issues they have already faced from previous years, however, excel can only show what’s happened and predict future statistics. 











Part 2 - WEKA 
Singhal et al (2013) informs us that WEKA is a data mining piece of software, that was built in New Zealand. WEKA is an open source collection of data mining tasks that can utilise in a number of ways which comes with a Graphical User Interface (GUI). Sarn Helen don’t use WEKA, although this section argues reasons for and against them beginning to use it to see if it will make a difference on their decision making and prevention of further money loss. The main data mining approaches of prediction, association, and clustering will be analysed to see if there are any patterns in the Sarn Helens data set, if so, they will be critically evaluated to see how the three methods are relevant and helpful to the organisation. 
	Data mining is the process through which previously unknown patterns in data are discovered (Conolly et al, 2014), for example, if one of Sarn Helens customers bought a lot of pens, then they will be able to see this so therefore can predict they will need more in the future so can send them promotional offers for pens. Data mining tasks can be classified into three main categories including prediction, association, and clustering.  
	According to Blenkhorn et al (2005), prediction is what may happen in the future due to certain events based on what has happened in the past such as predicting the weather in a certain country. Prediction is also known as classification if its dealing with values, or regression if dealing with numbers. Techniques used to find data are the decision tree analysis which is how it’s used to understand the data which is done using WEKA.
	Association to Collier et al (2014) finds the most commonly occurring groupings of things, meaning consumers of Sarn Helen buying pens and pencils would be found in market-basket analysis as they go together. It’s a popular method in business as it finds interesting data that may not be found otherwise as it is market-based analysis. Applications used for association data mining are cross-marketing, cross-selling, store design etc., and these are all used to understand the data. 
	Clustering identifies natural groupings of things based on known characteristics such as assigning customers in different segments based on their demographics and past purchase behaviours (Han et al, 2011). Clustering is used for automatic identification of natural groupings or things and learning the clusters of things from the past data which is also known as segmentation. These results may be used to identify natural groupings of customers, provide characterisation, decrease the size of problems etc., this then is used to understand the data.
Prediction
[image: ] 
Figure 7: Classification example 1 – Linear Regression 
This pattern is showing order quantity, sales, unit price, or shipping cost times by the figures shown equals the profit which highlights to the organisation if the figures are what they have expected or not which only they will be aware of. This pattern could allow Sarn Helen information and reasoning behind their loss in money as they can simply spot that three out of five figures are minus meaning they are in a loss. 
[image: ]Figure 8: Classification example 2 – J48 Decision Tree.
This pattern identifies profit and loss by product category and product container. As you can see office supplies sold in a small box had 1,951.0 profit sales and 680 loss’s, technology items sold in a small box totalled to 899 profit sales and 458 loss’s, and finally furniture that was sold in a jumbo box resulted in 710 profit sales and 513 loss’s. 
The positive side of using WEKA in comparison to EXCEL is that it’s a quicker way of getting results and it explains the findings as you can see from figure 7, whereas with EXCEL it finds the answer but you need to figure out yourself how this answer has come about. Although this is the case, Sarn Helen may prefer to use EXCEL as it is easier to use, for example when doing an IF statement, as your typing it out examples come up so you never forget what the next stage to write is. 
Association
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Figure 9: Association example 1
The pattern found within this example is the most common occurring groupings of this sold together by Sarn Helens customers. As shown in figure 9, L(2) has the most amount of groupings, so the business can see that when it comes to selling their products in this category, they need to ensure they partner them up so that current and future customers continue to purchase the items together as they are clearly doing well. Whereas with L(1) a very low percentage of customers purchased a multibuy which could be down to a number of reasons but this just highlights where Sarn Helen need to investigate. 
	Sarn Helen would benefit from using WEKA as it instantly highlights areas that are making a profit and areas that are causing a loss. Even though EXCEL also does this, WEKA is a more straightforward way as you just need to press a few buttons to get results but with EXCEL you must know formulas to get to the results. Although this is the case, WEKA is an expensive piece of software and as Sarn Helen are a small to medium sized business they may not want or have the funds to be able to go through with it. Adding onto this barrier, if they did then decide to purchase WEKA, they would need to train their staff into using WEKA as it can be complicated for some. 

Clustering
[image: ]
Figure 10: Clustering example 1. 
This pattern highlights natural groupings of customers by basing them on different segments on their demographic and past purchase history. As you can see from figure 10, cluster 2 contains the biggest groupings which means that 408 customers that made a purchase have either bought the item before or generally how many people have wanted to buy it, in comparison to cluster 1 who only has 1 customer who has done this. This shows Sarn Helen that customers from cluster 2 are potential loyal customers whereas customers from cluster 1 could just be a one-off customer. 
Clustering is a beneficial way of accessing this information through WEKA as you cannot do this on EXCEL. However, it is very time consuming, as you can see from figure 10 there are so many figures to read and understand which may be challenging for many. This could work for Sarn Helen but due to it being time consuming and hard to understand, EXCEL may be the easier and more understanding option for the small business as they can’t afford time or money loss as already nearly half of their sales have caused a loss for them over the years of 2014 to 2017. 

Conclusion 
Sarn Helen are clearly in a predicament where nearly fifty percent of their sales have caused them a loss. After analysing their data and identifying areas where they have gone wrong, it’s safe to say EXCEL is the better programme of software for them to use for a number of reasons. EXCEL is easy to use, clear, and staff don’t need to be trained as the programme provides step by step instructions. WEKA isn’t beneficial for the organisation as it’s time consuming, expensive software, their staff need to be trained and remember step by step what to do. Overall, WEKA could be a big mistake for the business when EXCEL can already solve many of their current issues and most importantly it can highlight where they’ve made a loss so they can prevent it from happening in the future. 
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