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[bookmark: _GoBack]Executive Summary 
This report gives the reader the knowledge and awareness of the traditional and new modern-day data mining software. Each have their own strengths and weaknesses which are shown throughout the report through screenshots. Sarn Helen is able to look at the data that has been analysed and become aware on how easy it is to use both methods to analyse their data. However, Weka is able to predict the future, which would benefit the organisation a lot as they would be able to improve on their losses before it is too late. 
The purpose of this report is to show Sarn Helen that staying up-to-date with the modern-day technology can benefit their organisation a lot. 
This report concludes by saying how although Microsoft Excel™ is a very useful software it can be very time consuming which could have a huge impact on the organisation. However, new modern-day technology called data mining is able to predict into the future from just analysing their data. This would benefit the organisation as they would be able to see where they are going wrong to improve on it fast before it is too late. 
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1. Introduction 

1.1. Report Remit 
This report looks into two data mining software’s Microsoft Excel™ and Weka to analyse an office supplies company called Sarn Helen (SH). In 2017, the organisation has noticed a reduction in profits and want to find out why it was happening. Screenshots will be shown throughout this report to show the differences between the two data mining programmes. This will help Sarn Helen to know how they are able to engage with analytics in the future to better inform their decision-making process.

1.2. What is Data Mining? 
Data mining is a process where organisations can find patterns, correlations and anomalies within large data sets to predict outcomes. Data mining consists of a broad range of techniques. The information found can then be used to increase revenues, reduce risks, cut costs and improve customer relationships (SAS, 2019). 
Data Mining techniques are used to create and build machine learning models that are able to power modern artificial intelligence (AI) just like recommendation systems and search engine processes. Data Mining is also able to predict future outcomes. This would benefit organisations just like Sarn Helen as they would be able to use the software to look into the future so they would be more aware of what they need to improve on, to make sure they stay successful (MicroStartegy, 2019).  

1.3. What is Excel? 
Microsoft Excel™ is a traditional software that uses spreadsheets to organize data and numbers through functions and formulas. Organisations worldwide use Excel to perform financial analysis and organise data. Excel includes shortcuts, formulas and functions which can improve its functionality. Organisations are also able to track their accounting, forecasting and budgeting functions with the Excel spreadsheets (CFI, 2019). A lot of organisations use Microsoft Excel™ as it is much cheaper than the modern-day data mining software. 

2. Part 1
When analysing the Sarn Helen data you can see areas where there the profitability is low or negative within the Microsoft Excel™ functions; the If Statement, Look Up, Pivot Tables, charts and graphs. 

2.1. Pivot Table
Pivot Tables are important as it summarises information clearly. In Figure 2.1.1, There is a lot of profits and loses that are made throughout five regions; Dyfed, Mid Glamorgan (MG), South Glamorgan (SG) and West Glamorgan (WG). Firstly, ‘Bookcases’ are losing money in the regions MG, SG and WG giving a grand total of -14309.89. ‘Computer Peripherals’ are losing money in SG with a negative of -313.85. ‘Copiers and Fax’ are losing money in Dyfed with a loss of -148.68 and MG with -6511.61. However, ‘Scissors, Rulers and Trimmers’ and ‘Tables’ have a negative grand total, showing they are losing a lot of money within the five regions. Although the grand total sum is positive with 741,904.20, Figure 2.1.1 shows where there are a lot of negatives that the Sarn Helen need to turn to positives. 
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[bookmark: _Hlk8647130]Figure 2.1.1: Pivot Table
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Figure 2.1.2: Pivot Table Chart





2.2. IF Statement
Within Figure 2.2.3 you can see that there is a mixture between the profit and loss’. However, because the data is mixed you cannot see whether there are more losses or profits that have occurred. 
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Figure 2.2.3: IF Statement
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[bookmark: _Hlk8656681]Figure 2.2.4: IF Statement 2

In Figure 2.2.4, you can see that the data has been put in groups, so all of the losses and profits have been grouped together. Using this method enables Sarn Helen to be able to see that there are 1,638 losses and 1,921 profits. However, although there are more profits that have been made the organisation need to act fast as there are only 283 profits between them. 

2.3. Look Up
Figure 2.3.5 shows that there is 102 losses and 102 profits that were made. This shows the data was even. However, there should be more profits that should have been made for the organisation to be successful. 
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Figure 2.3.5: Look Up






2.4. Strengths and weaknesses of Excel
[bookmark: _Hlk8680697]Microsoft Excel™ has so many strengths to the popular software. For an example, when using Excel you are able to organisation a large amount of data and put it into an ordered spreadsheet. When the data is put into a spreadsheet it is easy for people to read the data and analyse it. This would benefit Sarn Helen a lot as they are able to then see where they are making their profit and losses.  The software also enables users to use formulas and equations with a click of a button. It is very simple and can compute just one formula on a large amount of data (Lemoine, 2019). Using formulas would help the organisation see their data better.
Although there are a lot of strengths there can be some weaknesses too. For example, Microsoft Excel™ is the traditional software in which organisations still use, however, it can be very time consuming manually entering their data into the Excel sheets (Lemoine, 2019). Now in the modern-days there are many data mining methods that organisations are able to use which are quick to use. 

3. Part 2 
Within this section of the report it will show the data mining approaches that will be used to understand the data; prediction, association and clustering. The data will be used to critically evaluate whether it is helpful for Sarn Helen to use in the future. 

3.1. Prediction, Association and Clustering Definition
In data mining, prediction is used to identify data from the description of a different related data values. This does not have to be related to events in the future, but the used variables are unidentified. Prediction is also known as Numeric Prediction and is a regression analysis. Prediction originates the relationship between something you know about and something you need to predict for future reference. Data mining prediction models can be used by marketing managers to predict an amount a particular customer will spend during a sale. This would then help sales in the future, as the sale amount can be planned accordingly (Marker, 2017).  Forecasting is another word which is usually associated with prediction. 
Predication would benefit Sarn Helen a lot the data would be able to predict the future and give the organisation a head start. 
Association is another very popular data mining method which organisations are able to use to help analyse their data by finding frequent patterns and correlations. Association is known as the ‘market basket analysis as it finds interesting patterns that show why certain items are usually purchased together (Techopedia, 2019). For example, in the past data has shown how that nappies and beer has been purchased together as studies have shown that dads are always sent to do the shopping whilst the mums are looking after the baby (Swoyer, 2016). It is clear that this rule is a part of the machine learning family and it does not need supervised learning as it does it all by itself. Within the data there is no output variable. 
This would benefit Sarn Helen as they would be able to predict and become aware of what their customers purchase together. This would be helpful as the organisation would know how to sell more items by promoting the products that sell well together together. This would increase their sales and profits. 
Clustering is the grouping of a particular set of objects which can be based on their similar characteristics, helping to predict the future behaviour of a new product or service with similar characteristics. Clustering can also be known as segmentation. This data mining method is suitable for people who seek information analysis. Also, within clustering it can be used to identify natural groupings of things automatically and does not require supervised learning by employees as there is not an output variable. The method is also able to learn the clusters of things from past data and then allocates new instances (Big-Data-Made-Simple, 2015). Clustering is very useful to explore data as it identifies groupings of customers, provides characterisation and decreases the size of problems. This would benefit the organisation as they need a software which runs smoothly without any errors. 


3.2. Prediction 
When using the Sarn Helen data with Weka you can see that you are able to create a Linear Regression Model to show the profit. Figure 3.2.6 shows that the overall profit is 718,536.30, with an order quantity of -10,521.60, sales of 0.4068, unit price of -2,383.1, and a shipping cost of -27,137.8. This shows that although the organisation has a positive profit, there are a lot of negative numbers which they need to work on. 

[image: ]
Figure 3.2.6: Linear Regression Model
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Figure 3.2.7: Decision Tree

In Figure 3.2.7, it shows that there are three product categories; Office Supplies, Technology, and Furniture. From the office supplies and technology is a ‘Small Box’ and from the furniture shows a ‘Jumbo Box’. This gives the organisation an idea of the product categories and the box sizes they need. 















3.3. Association 
Within the Association analysis of Sarn Helen you can see that there were 56 instances, 0.9 minimum metric’s and there were 18 cycles performed throughout this process. Also, Figure 3.3.8 shows that Group 2 generated the largest itemset with a total of 47, with Group 3 showing 26 and Group 1 with 16. 
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Figure 3.3.8: Association Diagram 












3.4. Clustering
Figure 3.4.9 shows that there are five groups created within the output, so you can see similar data. This is helpful for Sarn Helen as the data uses different groups who purchase the same products, so it can be used for marketing purposes. As you can see Group 0 have purchased the most products with a grand total of 27. Group 4 was second with a grand total of 15.4167, Group 3 with 12.4, Group 1 had 11.0505, Full Data with 6.3685, and Group 2 with 4.1618. This shows how each of the groups purchased all of the products, some more than others which will give the organisation an idea of what customers like to buy together. 
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[bookmark: _Hlk8665441]Figure 3.4.9: Sarn Helen Cluster





4. Conclusion
[bookmark: _Hlk8683374]To conclude, Microsoft Excel™ is a very useful software and has been around for years for organisations to be able to analyse and organise their data. However, it can be very time consuming which can cause a huge problem to the organisation. It has shown throughout this report that the new modern data mining methods have a huge impact on helping organisations manage and organise their data and predict their future. The screenshots have shown that although the Excel software helped analyse the data, Weka helped predict their future. This would help to solve their problem as they would be able to see where and why there are losses and be able to solve it before it is too late. 

5. Recommendations 
To help Sarn Helen on how they can engage with analytics in the future to better inform their decision-making process, I would recommend the organisation to make changes. 
I would recommend the organisation to stay up-to-date on the data mining software if they would like to continue being a successful business. Due to Microsoft Excel™ being a traditional software it can be very time consuming manually entering data into the Excel sheets. Instead of taking time on one task I would recommend the organisation to undertake data mining methods that organisations are able to use which are quick to use. 
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21 5283 N #H####EE Not Specif 44 581.9 0.02 Regular -443.64 24.99 28.37 Bradley Di Dyfed Small Busi Ful re Office FuriLarge Box ########
22| 5284 N #H####EE Not Specif 18  270.34 0.06 Regular -16.97 26.42 20.75 Bradley Di Dyfed Small Busi Office Sup Appliance: Medium B ########
23| 5285 N #H####EE Not Specif 40 1037.49 0.09 Regular -563.31 39.75 33.99 Cindy Schr Mid Glam(Corporate Office SupStorage & Small Box ########
24 5286 N #H#EREEE Medium 10  408.54 0.1 Regular -125.63 52.98 20.5 Liz Price Mid Glam¢Consumer Technolog Computer Small Box ########
25 5288 N #EHEHEEE Low 3 452.74 0.03 Delivery V. -372.5 157.45 31.85 n Stug Mid Glam(Corporate Technolog Office Ma Jumbo Dru ########
26 5290 N #EHEHEEE Low 50 305.16 0.07 Regular -105.94 17.98 19.79 ‘GockMid Glam¢Consumer Office Sup Paper Small Box #######E
27 5291 N #H#EREEE Critical 21 237169 0.08 Delivery V. -214.65 127.99 70.14 Jennifer P:Mid Glam¢Home Offi Technolog Office Ma Jumbo Dru ########
28| 5293 N #H####EE Not Specif 14 2698.24 0.1 Delivery V. -362.62 220.16 82.02 Toby S Mid Glam¢Small Busi Office Sup Appliance:Jumbo Dru ########
29 5297 N #H#EREEH High 25 208.46 0.08 Express -75.46 20.09 21.96 Jennifer JaMid GlamcHome OffiFurniture Office FuriSmall Box ########
30| 5300 N #H#EREEE Medium 46 256.42 0.1 Regular -277.21 17.81 22.49 Sylvia FoulSouth Glar Corporate Office Sup Binders ar Small Box ########
31 5302 N #H#EREEE Medium 3 306.48 0.03 Regular -45.03 102.48 33.99 Katherine Mid Glam(Corporate Office Sup Envelopes Small Box ########
32 5304 N #H#EREEE Critical 40 1150.89 0.08 Regular -188.04 4253 33.99 Carlos SoliSouth Glar Small Busi Office Sup Labels Small Box #######E

33 5305 N #H#EREEE Critical 46 85.48 0.01 Regular -37.7 13.68 15.57 Carlos Soli South Glar Small Busi Office Sup Pens & AriWrap Bag ######## -

« [ Summary Information | Summary Information 2 | IF Statement [ ULOOKUP | (@) < y

0 - 1 + 86%
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SamHellendatasetct - Compatibility Mode - Excel

file  Home Insert Pagelayout Formulas Data Review View Help O Tell me what you want to do & share ) Comments

E)gcm Calibri A A = - BWapText General - 1= B 8B=RE %::{usum - by p
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1
2
3 |Row Labels Sum of Profit Sum of Sales 1D Number Profit or Loss.
4 |5244 -6.54 132.21 5245 529.89
5 |David Philippe -6.54 13221
6 5245 -231.03 529.89
7 Andy Rees -231.03 529.89
8 5246 14445.79 28366.8
9| Andy Rees 14445.79 28366.8
10 |5247 37.84 131.16
11 Andy Rees 37.84 131.16
12 5248 -36.18 92.96
13 Bill Donatelli -36.18 92.96
14 |5249 -207.15 762.0555
15 Bill Donatelli -207.15 762.0555
16 5250 17.95 179.91
17| Patrick Jones 17.95 179.91
18 |5251 -87.76 705.4
19 | Patrick Jones -87.76 705.4
20 5252 -70.62 70.74
21 Tamara Dahlen -70.62 70.74
22 5253 13.73 158.75
23 Tamara Dahlen 13.73 158.75
24 5254 -125.68 264.81
25 Valerie Tossell -125.68 264.81
26 5255 1168.16 4208.48
27 Pauline Chand 1168.16 4208.48
28 5256 2598.54 8965.86
29 |Pauline Chand 2598.54 8965.86 -
« .| Formatting data2 | Pivot Table | Summary Information | Summary information 2 | IF Statement | LOOKUP [ () < y

- L + 100%
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Linear Regression Model

Profit =
-10.5216 * Order Quantity +
0.4068 * Sales +
-2.3831 * Unit Price +
-27.1378 * Shipping Cost +
718.5363

Time taken to build model: 0.02 seconds
=== Evaluation on training set ===

Time taken to test model on training data: 0 seconds

Summary ===
Correlation coefficient 0.8224
Mean absolute error 292.6663
Root mean squared error 709.9665
Relative absolute error 55.7979 %
Root relative squared error 56.8893 %

Total Number of Instances 3560
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Apriori

Minimm supporc: 0.1 (56 instances)
Minimm mecric <confidence>: 0.9
Number of cycles performed: 18

Generated sets of large itemsets:

Size of set of large itemsets L(1): 16

Size of set of large itemsets L(2): 47

Size of set of large itemsets L(3): 26

Best rules found:
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Final cluster centroids:

Cluster

Attribute Full Data 0 1 2 3 4

(559.0) (1.0) (99.0) (408.0) (15.0) (36.0)
Appliances 1.2138 1.2138 1.284 1.181 1.4998 1.2736
Binders and Binder Accessories 1.5357 1.5357 1.7489 1.4206 1.8857 2.1081
Bookcases 1.1781 3 1.1753 1.166 1.1781 1.2725
Chairs & Chairmats 1.2045 4 1.2495 1.1871 1.1621 1.2191
Computer Peripherals 1.441 3 1.6286 1.3724 1.5764 1.6037
Copiers and Fax 1.0833 1 1.1019 1.0805 1.0833 1.0671
Envelopes 1.1667 1.1667 1.1263 1.1499 2 1.1204
Labels 1.1584 1.1584 1.1508 1.1514 1.1162 1.2767
Office Furnishings 1.4483 1 1.5322 1.3681 1.7494 1.7356
Office Machines 1.145 1 1.1514 1.1355 1.1634 1.2316
Paper 1.6 1.6 1.8404 1.401 2.0133 3.0222
Pens & Art Supplies 1.4279 1.4279 1.3229 1.3629 1.6378 2.365
Rubber Bands 1.1364 1.1364 1.1722 1.1275 1.1667 1.1263
Scissors Rulers and Trimmers 1.0517 1.0517 1.07 1.0487 1.0414 1.0402
Storage & Organization 1.2526 1.2526 1.3875 1.2158 1.1179 1.3556
Tables 1.1622 3 1.1987 1.1449 1.1405 1.2155
Telephones and Communication 1.5079 1 1.7398 1.4156 1.7354 1.836
Grand Total 6.3685 27 11.0505 4.1618 12.4  15.4167
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