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Executive Summary
This report aims to inform companies such as Sarn Helen Office Supplies about Excel, which is a traditional spreadsheet used for daily analysis, and Weka, which is used for mining data for specific purposes. The author of the report, a data analytics assistant, will analyse the data provided by Sarn Helen Office Supplies and demonstrate how the company can utilise data analytics in the future for decision-making. Weka and Excel will be utilised to increase efficiency and show how it could identify the problem of reduced profit faced by Sarn Helen Office Supplies. The software Excel has been considered an important tool utilised to analyse data, even though there are some weaknesses. The most relevant weakness could be the potential inaccuracy of spreadsheets when analysing large datasets, and it can be confusing to interpret and detect errors. Generally, Weka applies various types of algorithms to data and provides the most appropriate and correct result. Weka is used for data mining and analysis for specific purposes, in this case, discovering the reason why the Sarn Helen Office Supplies had a reduction of profit in the year 2017. Sarn Helen Office Supplies could adopt Excel and use it regularly to monitor the data of the company. For further analysis, the company could train their staff to be knowledgeable about Weka but it could be costly and time-consuming. The organisation could also ask a data analytics assistant to analyse and interpret the data. The author of the report believes that the company should utilise Excel daily in order to monitor and prevent any irregularity in the company. He also believes that Weka is complex software to use if the user has no familiarity with this data mining system. Weka and Excel are used to discover lucrative customers and unprofitable customers. Sarn Helen Office Supplies can identify the perfect strategy to increase their profit and develop new products.






1. [bookmark: _Toc8636093]Introduction
The purpose of this report is to investigate the reason behind Sarn Helen Office Supplies’ reduction of profit in the year 2017. In this report, there will be a discussion on how the data analytics assistant could help the company to identify the issue that reduced the organisation’s profit. There will be a description of the functions of Excel, and how it could be useful to determine and analyse the issue affecting the Sarn Helen Office Supplies; in the following section, the weaknesses and benefits will be evaluated. A brief description of Weka functions will be also explained along with how Weka could be used effectively to investigate on companies’ performance.
2. [bookmark: _Toc8636094]Importance of using spreadsheets and their functions 
Companies can fail due to bankruptcy, low profit and other factors. Sarn Helen Office Supplies is dealing with low profit and a lack of innovation and growth are the reasons why the company is having reductions in profits (Marr, 2016). Excel and Weka are important tools for companies to monitor their business and control the anomalies (Turban, Sharda and Delen, 2014).
Microsoft Excel™ or simply Excel is a spreadsheet designed by Microsoft. It presents pivot tables, calculations, Macro programming languages and Excel has been the most used spreadsheet for these forms of platforms (Smith, 2018). Traditionally, in the computer age, spreadsheets were the main tool utilised to manage assets. Although businesses are living in a technological environment, basic tasks are still often completed in a ponderous way due to a lack of knowledge of the software available (Witten, Frank, Hall, and Pal, 2016). Excel is still used for inventory and managing data. There are various functions in Excel such as VLOOKUP, IF STATEMENT, PIVOT TABLES, graph and charts (Moriarty, Held and Richardson, 2018).
[bookmark: _Toc8636095]2.1 VLOOKUP
VLOOKUP could help Sarn Helen Office Supplies to search a value in a table or a range and in return it gives an equivalent number. VLOOKUP could help Sarn Helen Office Supplies to understand how to calculate profit and sales (Moriarty, Held and Richardson, 2018). With VLOOKUP, Sarn Helen Office Supplies could use the ID number to find out the name of the customers, or total profit or sales. In the spreadsheet below, it was possible to utilise the ID number to know if a customer made the company have a profit or loss (Jelen, 2018). It is necessary to use the formula =VLOOKUP( E3,A3:C7122,3,FALSE). In words, this means select the ID number that the company is looking for and include the parts of the column Excel should search and add the FALSE because it is used for the correct match (Smith, 2018).
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[bookmark: _Toc8636107]Figure 1 VLOOKUP applied to original data
[bookmark: _Toc8636096]2.2 IF Statement 
According to Moriarty, Held and Richardson (2018), the IF statement is a useful function in Excel. It allows utilising formulas that calculate in a certain way when something is true and in another way when something is false (Smith, 2018). For example, it is possible to mark when Sarn Helen Office Supplies has profit or loss by marking “Profit” and “Loss”. If the figure is greater than 0 there is a profit, if it is less than 0 it is a loss. The IF statement examines a logical test and it gives a result if it is true or false, but in this case, it says if it is a profit or a loss. Although, in the IF statement it is possible to combine more than one condition when using the logical function such as “AND” and “OR”. The example used in the Sarn Helen Office Supplies was ‘=IF(I2>0,” Profit”,” Loss”)’, when the final result is Loss it means that there was a loss with that customer. The IF statement is the most straightforward and quick function in Excel because the formula could be reversed and have the same final result (Korol, 2016). 
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[bookmark: _Toc8636108]Figure 2 IF Statement applied to original data 
[bookmark: _Toc8636097]2.3 PIVOT TABLES 
Pivot Tables could help to convert a data table to an assumption table which could help the company to make a decision easily. With this function, it is possible to know how much profit was made by selling to some customers in particular regions, or to know the average number of customers that bought a particular product (Moriarty, Held and Richardson, 2018). A pivot table is convenient with larger data, because it summarises the selected rows and columns of the data in the spreadsheet (Smith, 2018). In the Excel spreadsheet below, it shows the sum of sales, discount and unit price of each item of furniture, office supplies and technology in a clear and easy way to view and understand (Korol, 2016). Pivot tables enable companies to maximise their time management and restructure the data to create a brief summary for an element or item, which is essential in order to understand the reason behind the reduction of profit in Sarn Helen Office Supplies (Jelen, 2018).
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[bookmark: _Toc8636109]Figure 3 PIVOT TABLES applied to original data
[bookmark: _Toc8636098]2.4 Graphs and charts
Graphs and charts are the easiest functions in Excel because they require the selection of data that is needed to create a chart or a graph (Korol, 2016). Once the chart or graph is created, it is possible the see the data clearly and also customise them. Graphs and charts are commonly utilized for data visualisation and presentation (Smith, 2018). On the other hand, it is hard to find the right graph and chart because when an incorrect graph is used for data analysis, it could display the data in a confusing way and negatively affect the business decisions (Linoff, 2015). In the two figures below, it is essential to notice that there are two different charts where the sum of sales, the sum of the discount and the sum of the unit price are shown in a clear way (Moriarty, Held and Richardson, 2018). 

[image: ]
[bookmark: _Toc8636110]Figure 4 Graphs and charts (Column) applied to original data
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[bookmark: _Toc8636111]Figure 5 Graphs and charts (Pie) applied to original data

3. [bookmark: _Toc8636099]Evaluation of Microsoft Excel
Excel is a tool utilised by the company because it is cheap and easy to utilise. Although there are benefits when companies use Excel, it should be mentioned that there are various disadvantages. According to Winston (2016), Excel could be an inaccurate spreadsheet due to factors such as time-consumption when validating and monitoring data. There could be an increased chance of data errors with larger datasets, or when changing the position of the information in the spreadsheet (Mark, 2018). It could be challenging to detect the errors and correct them (particularly data with large volumes). There could be a virus or computer crash which could damage all the data saved (Linoff, 2015).
Excel could also be very complex and prevent fast data analysis making it difficult to have a general overview (Jelen, 2018). When there is a large amount of data, it can be complex to identify any relevant information. As reported by Korol (2016), over 80% of spreadsheets contain a minimum of one error. Eight out of ten spreadsheets in a company could contain some formatting or calculation errors and spelling mistakes (Forbes, 2019).
Although there are some weaknesses in Excel, it should be mentioned that there are more benefits. Excel has efficient analytical tools which enable organisations to analyse large amounts of data and summarise the data using Excel’s graphic, search, filtering and sorting system (Winston, 2016). As discussed in the previous section, Pivot tables, IF statements and other tools are helpful to analyse and find information quickly (Jackson, 2016).
With the development of smartphones and tablets, it is possible to take spreadsheets into a meeting or to a customer without using a computer (Winston, 2016). With the Excel app, people could work and share the spreadsheets synchronously with other users. According to Jackson (2016), additional benefits are that Excel is web-based so it is possible to work anywhere with an internet connection.
4. [bookmark: _Toc8636100]Weka and its functions
Waikato Environment for Knowledge Analysis (Weka) “is a collection of machine learning algorithms for data mining tasks” (The University at Waikato University, 2019). Weka is a system that can apply various algorithms to data and choose the one that gives the correct and best results. Weka is mainly utilised for data mining and includes functions for data pre-processing, clustering, association and other functions (Frank, Hall and Witten, 2016). Weka was created to allow users to have access through JAVA programs and it provides new learning methods. One limitation of Weka is the requirement, before uploading a file, to remove all apostrophes, replace all the symbols like “&” with “and” and remove random numbers or letters; another weakness could be that it has only limited error measurement and it could be difficult for the user to identify errors in the file (Rangra and Bansa, 2014).
[bookmark: _Toc8636101]4.1 Pre-process
Pre-processing involves the uploading data from a database (.csv and .arff), and it uses the filtering algorithm to pre-process the data. Filters are essential and are utilised to change the data and make it easier to delete unwanted attributes following specific criteria (Frank, Hall and Witten, 2016). Weka will identify the attributes and when the data are examined, there will be some fundamental statistics on the attributes. As figure 6 shows, the customer's name and profit attributes were selected to show the data clearly. 
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[bookmark: _Toc8636112]Figure 6 Pre-processing
[bookmark: _Toc8636102]4.2 Classify
As described by Frank, Hall and Witten (2016), Decision Tree and Linear Regression are the main learning algorithms. The Decision Tree is easy to understand, while Linear Regression is useful only when the data are linear. As an example of classification could be used in a situation when a company wants to know how likely a customer is to purchase the latest product in the company. It is necessary to create a decision tree, and the data could be mined to find out the customers who might want to buy a new product from the company (Frank, Hall and Witten, 2016). There are various elements in Sarn Helen Office Supplies such as Sales, Profit and Region. The elements on the spreadsheet could be utilised with the decision tree (J48) to find the customers that will be likely to buy a particular product. When in the spreadsheet there are only numbers, it is preferable to use the Linear Regression function because the decision tree (J48) will not be available. Figures 7 and 8, show seven attributes displayed in two different ways (Witten, Frank, Hall and Pal, 2016).
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[bookmark: _Toc8636113]Figure 7 Classification (Decision Tree J48)
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[bookmark: _Toc8636114]Figure 8 Classification (Linear Regression)
[bookmark: _Toc8636103]4.3 Cluster
If, for example, a company wants to know the age group or the gender that would like to buy a product from the company, then the data could be mined to compare and contrast the age groups and genders of the customers that bought similar products in the past, and with specific features (Smith and Frank, 2016). When the data is mined, the users could choose to cluster over the selected attributes that are needed to compare, and allows the company to easily determine the information (Han, Pei and Kamber, 2011). In the figure below, it is possible to visualise, compare and contrast the data. Applying the SimpleKMeans enables users to see the centroids of each cluster and the numbers assigned to the clusters (Mehta and Dhiman, 2017). 
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[bookmark: _Toc8636115]Figure 9 Clustering
[bookmark: _Toc8636104]4.4 Associate
 Associate is a function mainly used to discover the right connection between different attributes in the database (El Tayeb, Pareek, and Araar, 2015). It is necessary to use a different algorithm to find these associations; the best-known association rule learner is Apriori. This helps to analyse the essential interrelationships between all the attributes in the data (Smith and Frank, 2016). Utilising the Apriori algorithm, various results were obtained, focused on the itemsets 12, 22 and 11. The highest item was 306 papers and the lowest was 138 computer peripherals (Rathi and Garg, 2017). 
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[bookmark: _Toc8636116][bookmark: _GoBack]Figure 10 Association
5. [bookmark: _Toc8636105]Conclusion 
It is evident that Sarn Helen Office Supplies is not fully secured financially due to the reduction of profits and the company needs to improve its decision-making strategy in order to grow their business efficiently. The main area the company should reform is the lack of frequently utilising spreadsheets which are normally utilised to analyse the data of a company and, specialised software for data mining like Weka could identify the problem of the company promptly.
It should be mentioned that these two software have some limitations that should be considered. Excel is not always 100 per cent accurate, but it still helps companies to analyse data easily. Weka is more complicated to use and Sarn Helen Office Supplies will need a data analytics assistant to interpret the data, which could be cost-intensive and time-consuming. The company could also employ or train some of their staff, so that they could mine the company’s data for the future.
At this point, the organisation does not know the reason behind its low profits and this could lead to bankruptcy. The company should, therefore, use Excel regularly to monitor the organisation’s data and identify anomalies.  Thanks to Excell and Weka it is possible to identify the profitable customers and those making a loss. The company will then be able to identify the strategies needed to improve sales, such as targeting new customers or developing better products for the demands of the market.
6. [bookmark: _Toc8636106]References

El Tayeb, A.A., Pareek, V. and Araar, A., (2015). Applying association rules mining algorithms for traffic accidents in Dubai. International Journal of Soft Computing and Engineering.
Forbes (2019) What Are The Shortcomings Of Spreadsheets. Available from: https://www.forbes.com/sites/quora/2019/04/04/what-are-the-shortcomings-of-spreadsheets/#265d7fb14ee4. [Accessed: 20 April 2019]
Frank, E., Hall, M.A. and Witten, I.H., (2016). The WEKA workbench. Morgan Kaufmann.
Han, J., Pei, J. and Kamber, M., (2011). Data mining: concepts and techniques. Elsevier.
Jackson, J., (2016). Microsoft EXCEL 2016: Learn Excel Basics with Quick Examples (excel 2016, excel 2013, excel vba, Excel 2016, Excel Charts, Excel project, MS Excel, MS Excel... book, spreadsheet excel)(Volume 1).
Jelen, B., (2018). USE HELPER CELLS TO IMPROVE FORMULA SPEED. Strategic Finance, 99(7), pp.58-60.
Korol, J., (2016). Microsoft Excel 2016 Programming by Example. Stylus Publishing, LLC.
Linoff, G.S., (2015). Data analysis using SQL and Excel. John Wiley & Sons.
Mark, K., (2018). Introduction to Data Analysis Using Excel and Lab Report Writing Using LaGCC Institution Data.
Marr, B., (2016). Big data in practice: how 45 successful companies used big data analytics to deliver extraordinary results. John Wiley & Sons.
Mehta, K. and Dhiman, S., (2017). GAIT Analysis Using Weka: Guard Mobile Device. Coordinates, 4(4).
Moriarty, B., Held, B. and Richardson, T., (2018). Microsoft Excel Functions and Formulas. Stylus Publishing, LLC.
Rangra, K. and Bansal, K.L., (2014). Comparative study of data mining tools. International journal of advanced research in computer science and software engineering, 4(6).
Rathi, K. and Garg, K., (2017). EXECUTION OF ASSOCIATION RULE MINING WITH DATA GRIDS IN WEKA 3.8. International Educational Applied Scientific Research Journal, 2(5).
Smith, G.A., (2018). An Old Tool with Enduring Value: Using Excel to Prepare Data for Analysis.
Smith, T.C. and Frank, E., (2016). Introducing machine learning concepts with WEKA. In Statistical genomics (pp. 353-378). Humana Press, New York, NY.
The University at Waikato University (2019) Weka 3: Machine Learning Software in Java. Available from: https://www.cs.waikato.ac.nz/~ml/weka/index.html. [Accessed: 30 April 2019]
[bookmark: _Hlk8069161]Turban, E., Sharda, R. and Delen, D., 2014. Business intelligence and analytics: systems for decision support. Pearson Higher Ed.
Winston, W., (2016). Microsoft Excel data analysis and business modeling. Microsoft press.	
Witten, I.H., Frank, E., Hall, M.A. and Pal, C.J., (2016). Data Mining: Practical machine learning tools and techniques. Morgan Kaufmann.

image3.png
SarmHellendataset perfect - Excel

=

Inset  Pagelayout  Formulas  Data  Review  View Phis Muobike (1706873) £, Share
ﬁ g" z“‘ . Calibr - SWapTet General - D Normal Bad Good Neutral Gleulation ] - gﬂﬂ il é:““i““‘"‘ Ay p
B E,F::“ st Iu- Merge & Center - - % » | %8 % rc;::::;:;‘- e Explanatory ... [IAPUE Linked Cell___[Note o et peete Fomat  J C‘\eav' St Fnd s
Gipboard 5 Font 5 Aignment 5 wme 6 syies Cets ating ~
29 - fo
A 3 c o 3 3 ® H i 3 K L M N o 3 Q R s T u v w x v z a .
1 |OrderID Returns  Order Dat Order PricOrder QuéSales  Discount  Ship ModiProfit  Unit Price Shipping (Customer Region _ Customer Product C Product St Product CiShip Date _ IF Statement Profit
2| smn s Critical 3 13221  0O6Regulr 654 5238 169 DavidPhilDyfed  ConsumeOffice Sur Binders ar Small Box 04/01/2014 Loss
3| susw s Low 12 52989 O00BRegular 23103 5522 3071 Andy Ree:Mid GlamiCorporate Technolog Computer Small Box 05/01/2014 Loss
4| suen s Low 49 283668  005Regular 1444579 58674  38.49 AndyRee:Mid GlamiCorporate Technolog Office Ma Large Box 10/01/2014 Profit
5| su7N s Low 12 13116 O004Regular 3784 2214 1627 AndyRee:Mid GlamiCorporate Office SufPaper  Wrap Bag 07/01/2014 Profit
5| susn s Critical 15 929  003Regular 3618 178 19.66 Bill Donat West Glan Corporate Office Sup Paper  Small Box 05/01/2014 Loss
7| susn s Critical 8 7620555  00lRegular 20715 12239 165 Bill Donat West Glan Corporate Technolog Telephon:Small Box 06/01/2014 Loss
s ssov s High 29 17991  003Regular 1795 1758 1699 PatricklorDyfed  Home Off Office Suf Binders arSmall Box 04/01/2014 Profit
9 ssiy s High 4 7054  009Delvery\ -872.75 2246 6.2 PatrickJoiDyfed  Home Off Furniture Tables  Jumbo Bo 04/01/2014 Loss
w0 smn s Critical 17 7074 003Regular 7062 1536 2027 TamaraDeWest Glan Corporate Office Sup Binders ar Small Box 05/01/2014 Loss
1| s s Critical 42 15875  007Express 1373 1571 15.93 Tamara DeWest Glan Corporate Office SupPaper  Wrap Bag 06/01/2014 Profit
2| ssan s Medium 43 26481 009Regular  -12568 1798  18.69 Valerie TcMid GlamiCorporate Office Suf Storage & Small Box 06/01/2014 Loss
3] sssn s Critical 21 420848 00lRegular 116816 2063  25.54 Pauline ClWest GlanSmall BusiFurniture Office FurLarge Box 07/01/2014 Profit
4] saseN s Critical 41 896586 0.02Regular 259854 22184 35.21 Pauline ClWest GlanSmall BusiFurniture Office Fur Large Box 06/01/2014 Profit
5| s s Critical 3 asa11 0Delivery\ 1060.33 157.45 3185 Pauline Ci West Glan Small BusiTechnolog Office Ma Jumbo Drt 07/01/2014 Profit
6] sasEn s Medium 1295 007 Bxpress 301 1968 20.16 Victor PricMid Glam:Consumet Office Suf Binders ar Small Box 08/01/2014 Profit
17| s st Medium 13 13724 005 Express 779 1864 18.35 Victor PricMid Glam:Consumet Furniture Office Fur Small Pacl 08/01/2014 Profit
8| s s Not Spect 25 368148 0.01Delivery\ 117.88 1628 44 Craig LesliMid Glam:Consumet Furniture Chars & CJumbo Dre 08/01/2014 Profit
18] seeLn s Not Spect 46 142129  001Express 3532 4028 27.99 CraigLesliMid GlamiConsumer Office Suf Storage & Medium E 08/01/2014 Loss
20| sw2n s Not Spect 2 690185 003 Regulr  -158.64  47.99  15.1 Craig LesliMid Glam:Consumer Technolog Telephon:Small Box 07/01/2014 Loss
21| sws3y s High 29 10907  003Regulr  -67.79 1528 17.97 Julia BarniMid GlamiHome Off Office Suf Pens & Ar Wrap Bag 08/01/2014 Loss
2| sy s Critical 30 2614079 004 Delivery\ -110482 85298 5855 Julia WestSouth GlaiHome Off Furniture BookcasesJumbo Bo 07/01/2014 Loss
2| swsn s Medium 30 61805  009Express 6567 3298  22.83 George AfWest GlanConsumer Office Suf Binders arSmall Box 09/01/2014 Profit
2| swen st Medium 2 16544  003Regulr  -257.69 8538 28.52 George AsWest Glan Consumer Technolog Computer Small Box 10/01/2014 Loss
25| sw7n s High 11 614957  007Regular 10684 7799  19.99 Pauline ClWest GlanSmall Bus Technolog Telephon Small Box 08/01/2014 Loss
26|  swen s Low 6 1857  0.01Regular 334 1375 147 JulieKriz Dyfed  Corporate Office Suf Pens & Ar Wrap Bag 12/01/2014 Profit
27| swon s Not Spect 25 33168 007Regular 2583 2656 17.5 Luke SchMid GlamiHome Off Office Suf Appliance Small Box 09/01/2014 Profit
8| son s High 4 smss Oxpress  -158.85  23.66  22.39 Cynthia ViMid Glam:Corporate Office Su Pens & Ar Small Pacl 11/01/2014 Loss
2| szn s Not Spect 9 5327  O02Regulr 335 1613 20.89 joni Blum West Glan Home Off Office Sur Labels  Small Box 10/01/2014 Loss 1
0| 2w s Not Spect 2 7151 009 Regular 131 1478 1457 MarkHabiDyfed  Small Bus Office Suf Pens & Ar Wrap Bag 11/01/2014 Profit
31| sy s Low 47 12528 OlRegulr <656 146 164 OlveraToiWest GlanHome Off Office SupPens & ArWrap Bag 14/01/2014 Loss
2| smn s Critical 2 20652  00LRegulr 7873 2034 1496 Darren PoWest Glan Corporate Furniture Office FurWrap Bag 12/01/2014 Profit
I s Critical 13 7054 0O6Regular 4835 1528  17.57 Darren Po West Glan Corporate Office Suf Pens & Ar Wrap Bag 11/01/2014 Loss
4| saen s Low 35 10682  002Regular 34498 4118 2255 Michelle I Mid Glam:Corporate Furniture Office Fur Small Box 15/01/2014 Profit
3| s s Low 49 1514451 003 Delivery\ 451856 309.64 287 Michelle I Mid Glam:Corporate Technolog Office Ma Jumbo Drt 15/01/2014 Profit
6| sEn s Low 43 131475 005Express  -148.84 4242 22.65 Maria Ber'West GlanHome Off Technolog Computer Small Box 14/01/2014 Loss
7| samen s Low 3 53058 OOlExpress  -173.36 17355  33.59 Maria Ber!West Glan Home Off Office Sur Storage & Small Box 12/01/2014 Loss
8| sson s High 31 115085  00GRegulr 30982 5124 1599 Alan BamiSouth GlaiCorporate Technolog ComputerSmall Pac 12/01/2014 Profit
FR \ 10 aaaa an__a p .
Sarniellendataset ORIGINAL | _IF FUNCTION | VLOOKUP | Pivot Tables and Graphs >
Reacy o - 1 + 100





image4.png
=

SarmHellendataset perfect - Excel

Phils Muobike (1706873) £, Share

Formulas  Data  Review  View  Acobat  Sage ant o do
I gw Catbr “[n 9. EwapTet General - 7 | Normal Bad Good |Neutral  [Calculation &= i é“m‘w A&y O
BB Copy - - Fil-
Paste 2 mo Metge&Center + |- % 5 | 5 33 Condiionl Forma s [[TSTTIN] explanatory... [PWEI] Linkedcell _ [Note Z e Dolete Formt Sort8t Find B
T Format Panter Formatting - Table- TOOTERTT L e ses
Cipbosra 5 Font 5 Atgnment 5 mmber  w syes cets cating ~
F20 - fo v
A 5 c o 3 B . H ] 3 L M N o 3 a R s T u v w x v
1]
2
3 |RowLabels ~|sum of Sales Sum of Discount_Sum of Unit Price Sum of Seles Sum of iscout, Suan of it Pric,
4 2129066.032 34.51 95240.36 1200000
1000000
5| Bookcases 452987.33 208 18319.62 800000
6 Chairs & Chairmats 723288.08 7.84 31258.58 600000
o 00000
7| office Fumnishings 298990.06 16.51 15805.26 b | I | | | I | e
8| Tables 653800.562 6.08 29856.9 o LLLLELL 1 AL sumorsates
o . YYTETI I I LT
9 | 20ffice sup 1609218.61 98.89 94988.18 i ] HEEESTEEH HAEE %g sum ot iscount
10| Appliances 36345094 1011 16482.02 SEECEEE ST EEEEEEY  omorumence
11| BindersandBinder Accessories  396482.82 2013 2783157 285 B35 fieaisifl
12| Envelopes 85332.77 52 249995 s g g 25k § 8§58
13| Labels 18615.87 6.07 2057.06 59 H & 33
14| paper 185528.56 21 12952.78 Fumiure Offcesuppties Tecmaoey
15| Pens&Artsupplies 79505.36 14.48 6352.3 e ST . e
16|  RubberBands 6404.37 3.42 1117.57
17| Scissors Rulers and Trimmers. 15204.16 295 1253.81
18| scissors Rulers and Trimmers 331.26 0.03 33.98
19| Storage & Organization 458362.5 12.34 22405.74
20| Srechnology 2580998.406 a5 166141.97
21|  computer Peripherals 331663.79 15.81 17019.11
22|  Copiersand Fax 429149.14 2 32717.61
23| Office Machines 993221.33 8.06 7520105 Sum of Sales. Sum of Discount Sum of Unit Price:
24|  Telephones and Communication  826964.146 18.28 412042 Sum of Sales
25 Grand Total 6319283.048 177.55 356370.51
26|
2 —_—
28] Product Category -
2] I i et
Sl « Fumiure Bookcases
B v
l « Furiture Chars & Charmats
.
El
34|
3
2 vaes -
36| *
31| B
£ -
‘SarnHellendataset ORIGINAL | IF FUNCTION | VLOOKUP | Pivot Table and Charts @ [ 1 Dl

Ready





image5.png
SarmHellendataset perfect - Excel

=

Ready

T View  ACROBAT _ Sage i his Muobike (1706873
ﬁ g(’z“' . Calibr - SWapTet General - ’_:) Normal Bad Good INeutral  [Calculation . gﬂﬂ %( il é:““i““‘"‘ Ay p
e BT U eseGensr = 3%+ | 1 Condtond Formts explaratory... [REETT] nkeacell _[Note 2t e ot 0 s e

Cipboma ront - Algnment s wme s s cas cating &
H20 - fo v
A L 8 | c | o |e | €| c pmm | ok [t [ M | N[ o | » | a |’ [ s | T | U | v | w v

1]

2
3 ~ Sum of Sales Sum of Discount Sum of Unit Price
4 2129066.032 34.51 95240.36 Sum of Seles Sum of iscout, Sun of it Pric,
5| Bookcases w73 s 13192 o
6|  Chairs &Chairmats 723288.08 784 31258.58 oy
7| office Fumnishings 298990.06 1651 15805.26 oy
5| Tables ssa800.562 608 258569 b s
9 |20ffice sup 1609218.61 98.80 04988.18 w fAAAARAATREAE e = Sum of UnitPrice
10| Applances 3635054 o1 1202 PERLRELIIEZRERLLIOIE oo
11 Bindersand Binder Accessories  396482.82 2015 2783157 IR I
12| envelopes 5532277 s2 aas955 Sge IE5 fdBecsiig
13| Labels 18615.87 607 2057.06 58 ¢ 2793 S5®
14| Paper 185528.56 241 12953.78 5 = £ i
15| Pens&ArtSupplies 79505.36. 1448 63523 Fumiture Offce Supplies Technology
16|  RubberBands 640437 3.42 1117.57 Product Category v ProductSub-Categary ~ + =
17| scissors Rulers and Trimmers 15204.16 295 1253.81
18| scissors Rulers and Trimmers 33126 003 2298
19|  storage & Organization 2583625 1238 22405.74.
30| sTechnoiogy 2580098.406 wis sseaisr
21| Computer Peripherals 331663.79 15.81 17018.11
22| Copiersand Fax 229149.14 2 32717.61
23|  Office Machines. 993221.33 8.06 7520105, Sumoflit Price
24| Telephones and Communication  826964.146 18.28 412042 s £ sal
25 Grand Total 6319283.048 177.55 356370.51 Sl BES
25|
2|
2
2|
5 s,
5t
] Funturechas & Chamas
2|
5|
4|
5
% -]
5| .
£l -

« ... | Pivot Table and Charts ® I 0l





image6.png
SarmHellendataset perfect - Excel =

le=n Bmloprn G Be Pmm Omp Aedm Sge @ riman Phils Muobike (1706873)
ﬁ g(’z“' . Calibr - SWapTet General - D Normal Bad Good INeutral  [Calculation . gﬂﬂ il é:““i““‘"‘ Ay p
e BT U Megeaconir « - 5 » |5 | Codtoratformats Explanatory .. [WBEITIT] Linkedcell _[Note T et e e SO0 st
Clipboard 5 Font 5 Alignment 5 Number 5 stles celts Editing ~
i - £ v
A 5 c o 3 F s H ] K L M N o 3 a R s T u v w x Y[
i
2
3 |RowLabels = Sum of Sales Sum of Discount_Sum of Unit Price Sum of Sles Sum of Decout, Sun of Ut Price,
4 2129066032 3451 95240.36,
5|  Bookcases 452987.33 2.08 18319.62 ty
6| Chairs&Chairmats 723288.08 788 31258.58 i
71 omesruminngs jissseye wsi o LR
8| Tables 653800.562 6.08 29856.9 T g alaSn IS REEalZ 0 g] emersues
9 | = office Suppli 1609218.61 98.89 94988.18 2 g % B g 5 § $325% 8552 § sy -
o oo Sesss0s4 r—Ty R LR 1| s
11| Bindersand Binder Accessories 39648282 2019 2783157 RN < 2 © £852°°F8E
12| Envelopes 85332.77 52 249995 g =288 8 £g
13 Labels 18615.87 6.07 2057.06 8
14| paper 18552856 241 1295378 FURNITURE OFFICE SUPPLEES recimorocy,
15| Pens&Artsupplies 79505.36 1448 63523 e e —
16| RubberBands 640437 242 117.57
17| scissors Rulersand Trimmers 15204.16 295 1253.81
18| scissors Rulers and Trimmers 33126 0.03 3398
19| storage & Organization 458362.5 1234 22005.78
20| =Technology 2580098.406 15 166141.97
21| ComputerPeripherals 331663.79 1581 17019.11
22| copiersand Fax 429149.14 2 32717.61
23| Office Machines 993221.33 8.06 75201.05 Sun o Saes|
24| Telephones and Communication _826964.146 1828 412042 s £ sal
25 |Grand Total 6319283.048 17755 356370.51 UTORSa e s
2
27
Z|
20|
2 Fumiur
Etl
4 Funiture Chairs & Chalrmats
2|
E5)
34|
£
% -]
7|
38| =
‘ .| FFUNCTION | VLOOKUP | Pivot Table and Charts | @ < y

Ready





image7.png
€ Weka Explorer A - X

([Preprocess | Giassity | Clustr | Assosite | Selectatiiutes | visuaizs
( Openfie. ] Open URL. ] Open DB. ] Generate. Eait ] ( save. ]
Filter
| choose |none | Apply |
Current relation Selected attribute
Relation: SamHellendataset buono Attributes: 19 Name: Customer Name Type: Nominal
Instances: 3560 ‘Sum of weights: 3560 Missing: 0 (0%) Distinct: 559 Unique: 37 (1%)
Attributes. No. | Label | Count | Weight |
1 Davd Phiippe 7 70 I
2 AndyRees 9 20
( u J 1 None J 1 Invert J 1 Pattern J 3 Bil Donatell 2 220
4 Palrick Jones 20 200
No. | [Name | 5 Tamara Danlen 9 20
(] orderd 6 Valerie Tossell 9 20
2] Retums 7 Pauline Chand 18 18.0
3 (] Order Date 8 VictorPrice 4 40
4 (J Order Pririty 9 CraigLeslie 5 50
5 (] Order Quantty 10 Julia Bamett 9 %0
6 sales 11 Julia West s 80
7 Discount 12 George Ashbrook 10 100
2 (] ship Hode 13 Julie Kriz 5 60
9 [ Profit 14 Luke Schmidt 7 17.0
10 (] unitPrice 15 Cynthia Voltz 4 40
110 16 Joni Blumstein 1 130
17 Mark Haberin 4 40
13 (] Region 18 OneraToch 12 130 ‘v
14 (J Customer Segment fasecs = 2a
15 (] Product Category
16 J Product Sub-Category Class: IF statement Profit(Nom) v | visuaize |
17 (J Product Container
18 (] Ship Date.

19 (] IF statement Profit

Remove. ]

@ Lo ] e





image8.png
€ Weka Classifier Tree Visualizer: 19:26:04 - trees. 48 (SamHellendataset new-wekafilters.unsupervised.attribute Remove-R2.4,8,14,17-18) A 4 - X
Tree View
Product Category
= Office Supplies = Teshnology = Fumiture
Shipping Cost Shipping Cost Shipping Cost
538 »1538 2318 »2318 620 3624
Shipping Cost Profit UnitPrice UnitPrice Offce Fumishings (349.0/28.0)|  Chairs & Chairmats (361.0/226
=145 145 =315 »3815 =67 »67.94 «=11199 11199
\
Latels 30.0) Pens & At Supplies (249.0/120.0) Paper (1088.0/762.0) Orter Quarntiy Cormputer Peripherals (363,010 Telephones and Communication (326.0041 Corputer Peripherals (56.0/34.0)|  Offce Machines (142.045.0)
=25 »25

Binders and Binder Accessories (188.0121.0)|  Paper (336.0/245.0)





image9.png
€ Weka Explorer

e e

Selectattributes | Visualize

Classifier

| Choose | LinearRegression -5 0-R 1.0:8-num-decimatplaces 4

Test options.

@© Cross-alidation Folds 10

O Percentage split % 55

_ Moeopions. |

Start Stop.

Result list right-click for options)

19:26:04 - trees.J48

Classifier output
(O U BT Run information
© Supplied test set Set

Schene: weka.classifiers. functions. LinearRegression -5 0 -R 1.0E-8 -num-decimal-places 4
FRelation:  Sarmdellendataset new-weka.filters.unsupervised.attribute.Remove-R2,4,8,12-17-weka. filters. unsupervised. atcribute.Remove-R2,9
Instances: 3560
Attributes: 7

ozder 1D

Order Quantity

Sales

Discount

Erofic

Unic Price

Shipping Cost
Test mode:  10-fold cross-validation

Classifier model (full ctraining set)

Linear Regression Model

Shipping Cost =

-0.208 * Order Quantity +
0.0057 * Sales +

-0.0094 * Profic +

-0.0262 * Unic Price +

26.5361

Time taken to build model: 0.08 seconds

Cross-validation

Summary

Corzelation coefficient 0.6272
Mean absolute error 7.6751
Root mean squared error 13.4186
Relative absolute error 667428 ¢
Root relative squared error 779378 ¢
Total Number of Instances 3560

P





image10.png
€ Weka Explorer

[ Preprocess | Ciassiy | Gustr | Associste | sl anouts | viualizs

Clusterer

[ Ghocse | Simpieans.it8-mascandidates 100-peiic-pruning 10000-mindensly 2.3-1 - 25-12-10-1 5-A"vek coe Euelideanitance - frtlast - 500-numvlfe 1-5 10

Cluster mode Clusterer output
© Use training set Cluster 4: 'Joni Blumstein',830.31,240.83,12242.900811, 10876.512481, 407. 65, 23197250811, 1875. 445495, 176. 64, 729607, 11540..39, 51886, 787. 181782, 191175224, 220. 84, 524281379, 4799. 60733, 310..31, 850..0135, 221730735 5
© SIS Se Missing values globally replaced with mean/mode
O Percentage split % 66
Final cluster centroids:

O Classes to clusters evaluation R
(Num) Grand Total Accribute Fall Daca o 1 2 3 1
) store custers for visualzation (560.0) (10.0) .0 (s61.0) (s2.0) @1.0)
Row Labels Raron Hewkins Alan Bernes Grand Total Aaron Hawkins Alan Jenkins  Adem Hart
2ppliences 45431368 3572.2737  36350.84  3979.0176  3630.2761  3263.0646
Binders and Binder Accessories 31342515 1674774 s96de2.62 22048384 1s75.4182 28427766
i Bookeases 122025008 12377.6526 45298733 12335.7469  3553.2845  12340.1029
Chairs ¢ Chairmats 108765125 E781.2035  723228.08  95e2.6375  9Ee6.TEel  9G1L.275E
Result st (right.ciick for options) Computer Peripherals 2884.033  2404.1958 33166379  2285.5163  2330.7395  2358.8977
Copiers and Fax 25197.2500  23197.2508  429143.14 231251268 23063.0623  B652.6064
15:36:23 - SimpleKieans Envelopes 1675.4455  1352.8758 533277 1710.4395  1259.7357  1247.3239
Lapels s65.0171  238.4408 1861527 335.0011 3329182 3193471
office Furnishings 2566.4383  2084.614  298990.06  2031.2335  2029.5738  2117.0973
office Machines 15042.208  11369.9166  993221.33  13245.4717  14360.0547  12652.9614
Paper 1212.605 770639 185528.56  8982.2705 902.1527 721.6831
Pens and Arc Supplies 787.1818 168.0097 79505.36  €53.1968 6138524 564.2003
Rubber Bands 1911752 1911752 640437 179,503 1e1.0321 1765513
Scissors Rulers and Trimers 220,24 220,24 33126 2205417 22088 221767
Scissors, Rulers and Trimmers s24.2014 s24.2014 1520806 499.0202 4914381 az5.095
storage « Organization 4799.6073  1s52.9642 4583625 41112465 3469.1673  3767.3275
Tables 11675.01  s3e3.ceee  65300.562  10543.0311 10543621  10624.8862
Telephones and Communication 6537.266  3745.9578 826964146  5131.4309  4871.2157 1522.177
Grand Total 2260.260  20267.5264  6315203.042  9650.7735  15653.048  24102.6451

Time taken to build model (full training data) : 0.01 seconds

Model and evaluation on training set

Clustered Instances

10 ( 2%
1( 0y
464 (83%)
se (10%)
27 ( sy

SRR |

Log

-




image11.png
€ Weka Explorer

[Preprocess

Classity

Giustr | Assagat | Seiec atiutes | Visuaes

‘Associator

[ cnoose

Apriori-N10-T0-C0.9-D 0.05-U1.0-M 01 -§-1.0-c-1

Stop

Associator output.

Chairs & Chairmats
Computer Peripherals
Copiers and Fax
Envelopes
Labels
office Furnishings
Office Machines
Baper
Eens & Arc Supplies
Rubber Bands
Scissors Rulers and Trimmers
Scissors, Rulers and Trimmers
Storage = Organization
Tables
Telephones and Communication
Grand Total
=== Associator model (full ctraining set) ===

Apriori

Minimm support: 0.2 (112 instances)
Minimm metric <confidence>: 0.9
Number of cycles performed: 16

Generated sets of large itemsets:

Size of set of large itemsets L(1): 12

Size of set of large itemsets L(2): 22

Size of set of large itemsets L(3): 11

Best rules found:

4. Office Furnishings=x 232
5. Computer Peripherals=x 230 ==> Grand Total:

7. Storage & Orgenization=x 131
©. Appliances=x 160 ==> Grand Total=x 160
9. Paper=x Telephones and Communication=x 153

10. Computer Peripherals=x Paper=x 138

6. Pens s Arc Supplies=x 202 ==> Grand Total=x 202  <con:
> Grand Totalex 191
<conf: (1)> 1ife: (1) lev:(0) (0] com

Grand Totalex 138

—x 230

> Grand Total=x 153

(@) 1e

1. aper=x 306 => Grand Total=x 306  <conf:(L)> 1ift: (1) lev:(0) [0] conv:(0)
2. Binders and Binder Accessories=x 253 ==> Grand Total=x 253  <con:
3. Telephones and Comminication=x 253 ==> Grand Total=x 253
Grand Totalex 232 <conf:(1)> lif
<conf: (1)> 1ife: (1) levi(0) (0] conv:(0)

1)> 1ife: (1) lev:(0) (0] conv:(0)

<conf: (1)> 1ife: (1) lev:(0) (0] conv:(0)

1)> 1ife: (1) lev:(0) (0] conv:(0)
<conf: (1)> 1ife: (1) levi(0) (0] conv:(0)

(@ (0] com

0)

0)
(1)> 1ife: (1) lev:(0) [0] conv:(0)
0) (0] conv: (0)

Log

-




image1.jpg




image2.png
SarmHellendataset perfect - Excel

=

=i Gemploprn G e Pos sy Aedm Sme riman Phils Muobike (1706873) 9, Share
ﬁ ?z“‘ . Calibr - SWapTet General ’_:) Normal Bad Good INeutral  [Calculation gﬂﬂ il é:““i““‘"‘ Ay p
e BT U Werge & Cener + < 9% » oo P explnatory .. [RRETTI] unkedcell _[Note 2t e ot 0 s e
appous = font - nigmment unber st cating .
AF17 M fo v
A | ] | c | o E | .6 1 L M N O R vVoow | | AA | AB | AC | AD | AE _AF AG‘IE
Passe
Row Labels '~ |Sum of Profit Sum of Sales. 1D N
e 5254
David Philippe -6.54 13221
s i sman
Andy Rees -231.03 529.89
s saass9 w6
Andy Rees 1444579 28366.8.
s w
Andy Rees 37.84 13116
sum Err
Bill Donatelli -36.18 92.96
s s rse0s
Bill Donatelli -207.15 762.0555
520 wes e
Patrick Jones 17.95 179.91
s e msa ]
Patrick Jones -87.76 705.4
s e nm
0|  TamaraDahlen 7062 7074
21 -mm nn wers
22|  TamaraDahlen 1373 15875
BE e mm
24| ValerieTossell 12568 26481
| 255 1ee10  aess
6| Pauline Chand 116816 4208.48
7 256 w5 essto
8| Pauline Chand 259854 8965.86
;| 5257 T
0| Pauline Chand 106033 49211
BEE E—T
2| victorprie ETI— T
SEF) P
| victorprie e
5 5260 e
6| CraigLeslie 17.84 368148
7 a6t Ees
Craig Leslie -35.32 142129
e -
SarnHellendataset ORIGINAL | IF FUNCTION | VLOOKUP | Pivot Table and Charts | @ [ o





