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1. [bookmark: _Toc14708449]Introduction
This report has been commissioned to help Sarn Helen Office Supplies use the data they have collected to strengthen their decision-making processes and understand how they can use the data to understand a reduction in profit they have noticed over the past few years. This report will show Sarn Helen all the ways in which they can use Microsoft Excel to analyse their collected data. 
2. [bookmark: _Toc14708450]Strengths of Spreadsheets/Microsoft Excel
Excel is a spreadsheet software program produced by Microsoft as part of Microsoft office. Microsoft Office is a popular package for businesses as it provides a wide range of tools for small-medium enterprises to very large corporations, at a relatively small cost. It is also very widely used and accessible for most people. It can be used for calculation, graph creation, pivot tables and uses a macro programming language internally called Visual Basic for applications – which allows for the implementation of ‘if statements’ and so on (Microsoft, 2019). 
Excel allows small businesses such as Sarn Helen a powerful tool to analyse data. Firstly, it allows for easy comparisons to be made within large sections of data, especially using pivot tables. This can be very helpful to make meaningful connections and analysis in data and understand financial issues better. Secondly, spreadsheets can contain large amounts of data, such as yearly sales reports and profit and loss sheets, is easy within a spreadsheet. This encourages companies to keep information and ultimately allows for ease of combining and comparing datasets to provide key insights (Cook, 2016). The ability to incorporate formulas into a spreadsheet key to how useful they can to be to a company for data analysis. Formulas have a range of functions from mathematic operations, value testing and transforming data (Smith, 2018). 
All the functionality of a spreadsheet leads to an efficient way to organise data in a way which allows the company to find the answers to the questions they have regarding all the information gathered from their operations. This prevents large collections of data being disregarded as being overwhelming or hard to decipher (Thompson, 2019). 
Sarn Helen would benefit greatly from using spreadsheets to analyse the data collected. As Sarn Helen has asked specifically for information regarding their losses in certain areas, a spreadsheet is an ideal starting point for this purpose. Using the techniques described previously, this can be achieved. 
3. [bookmark: _Toc14708451]Preprocessing
Pre-processing is necessary for effective and accurate data analysis and can ultimately have a significant impact on the final interpreted outcome of a dataset (Oliveri et al, 2019). Pre-processing the data is necessary to achieve accurate results. In the dataset supplied, there is a random value in the right most column which needs to be removed in order not to skew any results (see Fig 1.1). This will also effect the file’s effectiveness in Weka, which the company may choose to utilise later (see Report 2 – Using Weka to Interpret Business Data). Since Weka only accepts csv files (comma separated values) from Excel, this will also affect the file being able to be saved in the right format. This saves time in the long run but also protects from any “strange” values or results occurring in Excel.

[image: ]
(Figure 1.1 An example of an anomaly in the data (cell P9), which is found during the pre-processing stage)











4. [bookmark: _Toc14708452]Pivot Table
[image: ]
(Figure 2.1 A pivot table created from the Sarn Helen Data: this table created by product category and sum of profit)
Using a pivot table we can easily identify the sub categories of product which are causing losses. This is a fast way of viewing and comparing all information within the dataset. Using a pivot table for data analysis allows for interactivity in creating meaningful connections between different data sets (Kirkham, 2015)
[image: ]
(Figure 2.2 A pivot table created from region and sum of profit, from the Sarn Helen dataset)
We can also use a pivot table to see which areas are creating the most profit. This could be useful for targeted marketing. In this example, we have selected the area in which the purchase was made or delivered and used the profit as the value for each area. This clearly displays which areas are making the most profit. This is a fast way of identifying the problem areas within the company. This type of data is also easy to interpret and can be understood and implemented into the work of many levels of professionals. 
5. [bookmark: _Toc14708453]Graphs

(Figure 3.1 A graph created from Fig 2.1’s pivot table, showing profit by product-subcategory)
From our product category pivot table it is easy to present a graph which shows the profit and loss of each department for overview. It can quickly be seen that there are departments which are causing loss. The reasons for these losses then can be quickly investigated to prevent further loss. 





6. [bookmark: _Toc14708454]If Statements

[image: ]
(Figure 4.1 The Sarn Helen dataset, with added column to display if the sale was profitable)
Using a simple if statement we can create a column which displays in simple terms if a profit was made with a “Yes” or “No” displayed. This makes it very easy to distinguish between a profitable and non-profitable sale, and also creates new opportunities for graphs and filters to be used within the dataset.
7. [bookmark: _Toc14708455]VLOOKUP
The VLOOKUP function within Microsoft Excel allows a user to extract specific data from a table – the “V” standing for “vertical” and the “lookup” referring to the values within the first column of the table (ExcelJet, 2018). 
[image: ]
(Figure 5.1 Using VLOOKUP with the Sarn Helen Data)
Using a VLOOKUP an Order ID can be easily inputted to find out whether or not that sale was profitable. This could be used with any of the columns in the dataset to show any information when the Order ID is input.
8. [bookmark: _Toc14708456]Conclusion
Given the data we can analyse and display with relative ease, it is recommended that Sarn Helen begin to utilise the Excel software to better understand the data they are collecting. Pivot Tables are particularly recommended for the type of data Sarn Helen are using as they’re interactive and allow for fast comparison, as seen in the examples given.
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1. [bookmark: _Toc14717057]Introduction
This report has been commissioned in conjunction with Report 1 – Using Excel to Interpret Business Data in order to help Sarn Helen Office Supplies use the data they have collected to strengthen their decision-making processes and understand how they can use the data to understand a reduction in profit they have noticed over the past few years. This report will show Sarn Helen all the ways in which they can use Weka to interpret their data.
2. [bookmark: _Toc14717058]Benefits of using Weka
Weka is a machine learning software, which is free. It is a collection of algorithm tools used for data mining and data analysis. It specialises in algorithms which can cluster, classify, regress and visualise (See 3. Prediction, Association and Clustering). Weka is most likely to be used with large sets of numerical data, primarily, and is an excellent tool for analysing numbers. This would clearly benefit Sarn Helen as their primary data analysis goal is to identify financial loss. 
3. [bookmark: _Toc14717059]Prediction, Association and Clustering
3.1 [bookmark: _Toc14717060]Clustering
Cluster analysis is a technique which is used to place objects, or data values, into groups which are relative to each other. This can also be called classification analysis or numerical taxonomy (Statistics Solutions, 2019). This can be useful for application in market research. It allows the company to see particular groups forming in their customers, for example by what they purchase or their location (Simply Learning, 2019).
[bookmark: _Toc14717061]     3.2 Association
Association is used to find patterns in data. Data analysis of this kind is frequently used within e-commerce. For example, you may purchase an item online and be suggested items that “other people have bought” or when streaming a TV show you may be presented with “people who watched this also watched”. This is the type of algorithm in which association is used. This technique could be useful for Sarn Helen, as it may be able to explain which items are frequently purchased together (Srivastava, 2018). 
3.3 [bookmark: _Toc14717062]Prediction
Prediction is one of the most commonly used algorithms within data mining. Regression models can be used in this instance, with linear regression being the most common. Linear regression will try to find a relationship between two variables (Harston, 2018). Simply put linear regression can ask the question “does this thing affect another?”. This is commonly used in the retail industry for sales forecasting. Sarn Helen could use this type of data analysis to find out if area affects demand for product and so forth. 
4. [bookmark: _Toc14717063]Preprocessing
As seen in Report 1, it is important to pre-process the data in order to make sure Weka can understand the information correctly. Weka only uses CSV files, or comma separated values. This means that all punctuation, non-alphanumeric characters and formatting must be removed to proceed. 
[image: ]
(Figure 1 – An example of data which needs to be changed before input to Weka)
In the sheet above, we can see a surname which contains an apostrophe. This must be removed before we can successfully transfer the data to Weka. 
[image: ]
(Figure 2 – Pre-processing within Weka GUI)
Within Weka we must then do some further pre-processing and choose which sets of data from the CSV file we would like to analyse. The datasets we choose here will be different dependant on which algorithm we are trying to use. 
5. [bookmark: _Toc14717064]Processing Sarn Helen Data in Weka

[bookmark: _Toc14717065]5.1 Cluster
[image: ]
(Figure 3 – An Example of Clustering using the Sarn Helen dataset)
[bookmark: _Toc14717066]5.2 Associate
[image: ]
(Figure 4 – An Example of Association using the Sarn Helen dataset)
[bookmark: _Toc14717067]5.3 Classify
[image: ]
(Figure 5 – An Example of Classification using the Sarn Helen dataset)

[bookmark: _Toc14717068]5.4 Linear Regression
[image: ]
(Figure 3 – An Example of Linear Regression using the Sarn Helen dataset)

6. [bookmark: _Toc14717069]Conclusion
It would be useful for Sarn Helen to use Weka alongside Excel in order to further understand the data collected. As described earlier, there are many forms of algorithm which can help a business better understand their sales, clients and aid decision making – especially in areas such as marketing and product acquisitions. 
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5 i sales 10 Pens & At Supplies 287 2870
& LJ Ship Mode 11 Bookcases B 6.0
7 & Prot 12 Appliances 193 1930
8] UnitPrice 13 Labels 17 17.0
9 (J Shipping Cost 14 Envelopes 105 1050
10 (J Customer Name 15 RubberBands 75 750
11 0] Region 16 Copiers and Fax 39 200
B e — 17 Scissors, Rulers and Timmers 59 590
18 _ Scissors Rulers and Trimmers 2 20

13 (] Product Category

14 0 Product Sub-Category -

15 (] Product Container | cass: Product Container (Nom) ][ visualize A |
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& Weka Explorer

[ Freprocess | Grassiy | Guuste | Associat | setectatioutes | viuatze

Clusterer

| choose | simpleieans -init 0 -max-candigates 100 -periadic-pruning 10000 -min-density 2.0 41 -1.25 42 -1.0-N 2-"weka.core. EuclideanDistance -R firstlast' -1 500 -num-slots 1 -8 10

Cluster mode.

® Use training set
O Supplied test set

O Percentage spiit
O Classes to clusters evaluation

[ Store clusters for visualization

1 Ignore atributes

L ksl J
Resultlist right.click for options)

status.

Clusterer output

Run information

Schere weka.clusterers. Simpleiieans -init 0 -max-candidates 100 -pericdic-pruning 10000 —min-density 2.0 -tl -1.25 ~t2 -1.0 - 2 -A "weka.cors.EuclideanDistance -R first-last” -1 500 -num-slots 1 -5 10
Relation:  weka-weka.filters.unsupervised.attribute.Remove-Rl-4,€,5-13,15
Instances: 3560
Accribuces: 3
Sales
Erofit
Eroduct Sub-Category
Test mode:  evaluate on training data

Clustering model (full ctraining set)

Kteans

Number of iterations: €

Within cluster sum of squared errors: 2693.2169425522734

Initiel sterting points (random)

Cluster 0: 374.51,163.52, Baper
Cluster 1: 363.4,161.22, Envelopes

Missing values globally replaced with mean/mode

Final cluster centroids:

Clusters
Accribuce Full Data o 1

(3560.0) (111s.0) (2441.0)
Sales 1775.0785 1052.5003 731.0214
Erofit 208.4001 707.0758 -20.2022
Eroduct Sub-Category Baper Paper Binders and Binder Accessories

Time taken to build model (full training data) : 0.1 seconds

=== Model and evaluation on training set ===

Clustered Instances
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‘Associator

| Choose |Fiteredassociator -F "weka fiters MuliFilter -F Vwekafiters unsupenised atribute ReplacehissingValues " -¢ -1 -W weka associations Apriori ~-N 10T 0-C 0.8-D 0.05-U 1.0-M 01 -§-1.0-c-1

status.

See errorlog

Associator output

Schere
Relation:
Instances

Acributes:

Run information

weka.associations. FiltersdAssociator —F "weka.filters.MultiFilter -F \"weka.filters.unsupervised.attribute.ReplaceMissingValues \"" —c -1 - weka.associations.Apriori —

weka-weka. filters. unsupervised. attribute. Remove-Rl-4, €, 5-13, 15
3560

3

Sales

Erofit

Eroduct Sub-Category

N 10 -T 0 -C 0.5 -D 0.05 -U 1.0 -M 0.1

1.0 -c-1
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@ Weka Explorer - X
[Preprocess [ Giassit | Cluser | Assocate | Seiectatibutes | Visusize
Classitier
| Choose |J48-C0.25-M2
Test options. Classifier output
© et —— Deteiled Rccuracy By Class == 3
O Suppliedtest set
TP Rate PP Rave Precision Recall Fleasure MCC  ROC Area PRC Area Class
@© Cross-validation Folds 10 0.202 0.8 0.185 0.202 0.193 0.090  0.582  0.142  Binders and Binder Accessories
0157 0.085 0.7 0.7 0.185  0.057 058  0.130  Computer Peripherals
© FeEmieeEl 0.213 0.035 0.213 0.213 0.213 0.179 0.632 0.122 Office Machines
— | 0.7 0.146 0202 0375 0.3 0.208 066l 0.222  Paper
L Moeomtons. ) 0.4 0.055 035  0.442 0.3  0.317 0726  0.263  Telephones and Comminication
= 0.25 0.025 0277 0.25 0.266  0.260 0714 018  Tables
055 0.052 0.7 0155 0.6 0.0  0.580  0.104  Scorage ¢ Orgenization
oo gesitoincss oy r Ghi G ol o oiw oo os  0in  orfie raminen
0157 0.034 0.7 0.5 0.6 0.130 0.65  0.05  Chairs ¢ Cheirmats
el J 0.352  0.053  0.367 0.352  0.359 0.305  0.684 0.212 Pens ¢ Arc Supplies
TR ) 0.407  0.0l6 0385 0.407 0.3%5 0.3 0766  0.13%  Bookcases
0.0 0.4 0.4 0.8 0.6 0.07% 0.575  0.054  Appliances
0.667  o.0l6  0.5e2  0.667 0.2 0.608  0.874 0505 Labels
0.015  0.003 0.042  0.013 0.026  0.008 0.57  0.040  Envelopes
0.000 0.0l 0.000  0.000  0.000  -0.015 0.671  0.050  Rubber Sands
0.000 ©0.005 0.000  0.000 0.000  -0.00: 0.671  0.045  Copiers and Fax
0.017 ©0.006 0.043  0.017 0.0  0.007 0.5  0.021  Scissors, Rulers and Trimers
o.000 o000 2 o.000 2 2 0.455  0.001  Scissors Rulers and Trimers
Weighted Avg.  0.253  0.073 2 0253 2 2 0.6 0.6
Contusion Matrix
a b c 4 e f g h i3 k1@ o op gr Classified as
76050 11106 20 1 12 45 3 32 0 17 1 4 4 0 3 01 a=Binders and Binder Accessories
S0 €5 5 € 54 71220 512 016 0 2 2 0 3 01 b= Computer Zeripherals
12016 32 10 15 14 5 711 1 2 2 8 5 010 0 01 c=0ffice Machines
7644 7185 17 2 11 5L 0 45 0 15 710 10 0 € 01 d=Paper
30 46 13 28068 6 240 2415 7 213 0 3 0 0 1 0| == Telephones and Commmication
11312 2 833 13 118 015 5 0 2 1 & 0 0| £=Tables
2323 13 26 3% 16 37 13 13 718 & 8 0 1 1 2 01 g-=Storage c Organization
40 52 = €5 40 2 12 43 5 18 3 16 25 13 3 1 5 0| h=Office Furnishings
316010 132 2615 725 017 5 0 8 0 2 0 0 i=Chairss Chetrmats
3710 25 15 114 20 010 010 $ 1 7 0 1 01 3=fens s Arc Supplies
2 35 6 1 6 512 014 035 1 0 0 0 1 0 0 k-=Bookases
25 240 5 25 3 31715 & 7 218 0 3 2 0 0 01 1=hpplisnces
30 110 1 0 010 0 & 1 007 1 4 0 0 0| m=Labels
1316 s 2 5 0 515 2 8 0 3 2 2 4 0 0 0| n=Enwelopes
132 820 8 0 1 2 802 © 012 0 8 0 1 0l o=Riber Bands
3 211 0 2 5 3 0 8 0 4 0 0 0 0 0 0 0| p=Copiersend Fax
0010 112 4 0 3 7 0 4 0 4 8 2 1 0 1 01 q=Scissors, Rulers and Trimers
© 1 0 1 0 5 0 5 0 5 0 8 0 8 0 o 0 0 x=Scissors Rulers and Trimers D

status.

19:19

7% 40 ENG
e 22/07/2019 L5




image11.png
@ Weka Explorer - X
[Preprocess [ Giassit | Cluser | Assocate | Seiectatibutes | Visusize
Classifier
Choose | LinearRegression -3 0-R 1.0E-8-num-decimak-places 4
Test options Classifier output
® Use training set I3
8 -num-decimal-places r
S — Schene weka.classifiers. functions. LinearRegreasion -5 0 -R 1.0E-€ -num-decimal-places &
Relation:  weke-weka.filters.unsupervised.avtribute. Remove-Rl-4,6,5-13,15
O Cross-alidation Instances: 3560
Beeributes: 3
O Percentage split Sales
Prosic

—_— e Product Sub-Category

Test mode:  evaluate on training data

| twum sates v

el J

Resultlist right.click for options)

Classifier model (full ctraining set)

Linear Regression Model

Sales =

19:18:3 - rees.J48

1.6111 * Brofit +
4427938 * Product Sub-Category=Office Furnishings,Computer Peripherals,Binders and Binder Accessories,Appliances,Storage & Organization,Telephones and Comminication,Chairs & Chairmats,Tables,Bookcases,Office Machines,Copier,
-205.6152 * Product Sub-Category-Binders and Binder Accessories,Appliances,Storage & Organization,Telephones and Commnication,Chairs s Chairmats,Tables,Bookcases,Office Machines,Copiers and Fax +
858.9244 * Product Sub-Category=Appliances,Storage & Organization,Telephones and Comminication,Chairs & Chairmats,Tables,Bookcases,Office Machines,Copiers and Fax +
533.922 * Product Sub-Category=Storage & Organization,Telephones and Comminication,Chairs e Chairmats,Tables,Bookcases,Office Machines,Copiers and Fax +
-379.3594 * Product Sub-Category=Telephones and Commnication,Chairs & Chairmats,Tables,Bookcases,Office Machines,Copiers and Fax +
2385.1752 * Product Sub-Category=Chairs s Chairmats,Tables,Bookcases,Office Machines,Copiers and Fax +
1505.8368 * Product Sub-Category=Tables,Bookcases,0fice Machines,Copiers and Fax +
-1220.1822 * Product Sub-Category=Office Machines,Copiers and Fax +
5425.2567 * Product Sub-Category=Copiers and Fax +
2165074

Time taken to build model: 0.32 seconds

Evaluation on training set

Time taken to test model on training data: 0.07 seconds

Summary
Corzelation coefficient 0.1
Mean absolute error 555.1384
Root mean squared error 2125.7573
Relative absolute error 47591 %
Root relative sguared error se.caal ¢
Total Number of Instances 3560
<
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1 |OrderID Returns  Order Prio Order Qua Sales  Ship Mode Profit  Unit Price Shipping Ci Customer Region  Customer Product Cé Product Su Product Container
2 5244 N Critical 3 132.21 Regular -6.54 5298  16.99 David Phili Powys  Consumer Office Sup Binders an Small Box
3 5245 N Low 12 529.89 Regular  -231.03 5522  30.71 AndyRees Gwent  Corporate Technolog Computer Small Box
4 5246 N Low 49 28366.8 Regular  14445.79 586.74  38.49 AndyRees Gwent  Corporate Technolog Office Mat Large Box
5 5247 N Low 12 131.16 Regular 37.84 2214 16.27 AndyRees Gwent  Corporate Office Sup Paper  Wrap Bag
6 5248 N Critical 15 92.96 Regular 3618 17.28  19.66 Bill Donate Gloucestel Corporate Office Sup Paper  Small Box
7 5249 N Critical 8 762.0555 Regular  -207.15  122.99 16.5 Bill Donate Gloucestel Corporate Technolog Telephone Small Box
8 5250 Y High 29 179.91 Regular 17.95 1758 16.99 Patrick Jor Powys  Home Offi Office Sup Binders an Small Box
9 5251 Y High 4 705.4 DeliveryVi -87.76 2246 66.2 PatrickJorPowys  Home Offi Furniture Tables  Jumbo Boy 12
10|  sa2N Critical 17 70.74 Regular 7062 1536 20.27 Tamara Dz Gloucestel Corporate Office Sup Binders an Small Box
1 5253 N Critical 42 15875 Express 1373 1571  15.93 Tamara DeGloucestei Corporate Office Sup Paper  Wrap Bag
12|  sasaN Medium 43 264.81 Regular  -125.68  17.98  18.69 Valerie To:Gwent  Corporate Office Sup Storage & Small Box
13 5255 N Critical 21 4208.48 Regular  1168.16  206.3  25.54 Pauline Ch Gloucestei Small Busit Furniture Office Furr Large Box
14| 5256 N Critical 41 8965.86 Regular  2508.54 221.84  35.21 Pauline Ch Glouceste: Small Busii Furniture Office Furr Large Box
15 5257 N Critical 33 49211 DeliveryVi 106033 157.45  31.85 Pauline Ch Gloucester Small Busii Technolog Office MatJumbo Drum
16| 5258 N Medium 1 29.53 Express 3.01  19.68  20.16 Victor Pric Gwent  Consumer Office Sup Binders an Small Box
17|  sas9n Medium 19 137.24 Express 779 1864  18.95 Victor Pric Gwent  Consumer Furniture Office Furr Small Pack
18| 5260 N Not Specif 23 368148 DeliveryV: 117.84  162.98 44 Craig Lesli(Gwent  Consumer Furniture Chairs & C Jumbo Drum
19| 61N Not Specif 46 1421.29 Express -35.32  40.28  27.99 CraiglesliiGwent  Consumer Office Sup Storage & Medium Box
20| 562N Not Specif 2 60.1185 Regular  -158.64  47.99 15.1 Craig LeslicGwent  Consumer Technolog Telephone Small Box
21 5263 Y High 29 109.17 Regular -67.79 1528  17.97 Julia BarneGwent  Home Offi Office Sup Pens & Art Wrap Bag
22| w4y Critical 30 26140.79 Delivery Vi -11048.2 892.98  58.55 JuliaWest Avon  Home Offi Furniture Bookcases Jumbo Box
23 5265 N Medium 30 618.05 Express 65.67  32.98  22.83 George As|Gloucestel Consumer Office Sup Binders an Small Box
24| 5266 N Medium 2 165.44 Regular  -257.60  85.98  28.52 George Asl Gloucestel Consumer Technolog Computer Small Box
25 5267 N High 11 614.997 Regular  -106.84  77.99  19.99 Pauline Ch Gloucester Small Busii Technolog Telephone Small Box
26| 5268 N Low 6  18.97 Regular 334 1376 147 ulieKriz Powys  Corporate Office Sup Pens & Art Wrap Bag
27| 5269 N Not Specif 23 331.68 Regular 2583 2656 17.5 Luke SchmGwent  Home Offi Office Sup Appliances Small Box
28| 270N High 43 548.85 Express | -158.85  23.66  22.99 CynthiaVcGwent  Corporate Office Sup Pens & Art Small Pack
29| sain Not Specif 9 53.27 Regular -33.5 1613 20.89 Joni Blums Glouceste Home Offi Office Sup Labels  Small Box ~
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1
2
3 |Row Labels
4 | Appliances

5 |Binders and Binder Accessories
6 |Bookcases

7 | Chairs & Chairmats

8 | Computer Peripherals

9 | Copiers and Fax

Envelopes

11 | Labels

Office Furnishings

13 | Office Machines

Paper

15 | Pens & Art Supplies

Rubber Bands

scissors Rulers and Trimmers
scissors, Rulers and Trimmers
Storage & Organization

Tables

21 Telephones and Communication
(blank)

Grand Total

£57,594.85
£115,544.16
-£14,309.89
£58,516.66
£38,956.92
£30,372.49
£25,879.40
£6,844.11
£55,749.02
£203,191.60
£24,269.47
£5,792.72
£753.90
-£86.52
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