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3. EXECUTIVE SUMMARY

This report analyses the use of excel for data pre-processing, analysis and visualisation.  As well as the use of weka for data mining techniques such as prediction, association and clustering.  

There are both advantages and disadvantages of excel for these processes (Schumann, et al., 2010).  The advantages are that it can store, arrange and analyse data.  The disadvantages are that it is open to human error, it is a slow process and can be difficult for novice users.  

Weka’s advantages are that it gives competitive advantage and is free to use, which benefits smaller businesses (Jagtap, 2013).  The disadvantages are that it is time consuming and requires a lot of pre-processing, which is difficult for new users (Frank, et al., 2009).  

Excel and weka’s results suggested furniture was a product rendering low income and technology was their highest revenue.  It identified profit and loss areas whilst also giving associations in products.  

Excel and weka proved useful to Sarn Helen Stationery, as they provided valuable information with one negative aspect being time consumption.  The use of these software’s in a small company are beneficial, as it can help to identify profit and loss areas.  

4.  INTRODUCTION

This report will discuss the use of excel for data pre-processing, analysis and visualisation.  There is also discussion of data mining techniques, such as prediction, association and clustering.  It will include screenshot evidence of implementation.  Also, explanations for how this can be implemented within the company, Sarn Helen Stationery, and the relevance of these tools.  

5.  EXCEL

Data pre-processing is establishing raw data into understandable information (Nayak, et al., 2016).  Through input there are errors in data such as missing values or incorrect data.  Data pre-processing involves cleaning, integration, transformation and reduction of data (García, et al., 2015).  An example is the use of pivot tables which provide a reduced overview of the data.  

Excel has advantages for pre-processing.  Find and replace is a useful tool for locating and replacing incorrect data.  There are filtering options for arranging information.  It is efficient at entering, sorting and arranging data.  There are functions for sorting data, such as formulas and pivot tables (Palocsay, et al., 2010).  Excels weaknesses are its susceptibility to human error through formulas, this can affect all surrounding data.  Data is hard to consolidate without processing, which limits decision making and is time consuming (Provost & Fawcett, 2013).  

Data analysis is the organisation of data into information to help decision making (Suneetha & Krishnamoorthi, 2009).  An example would be a website, analysing customer data, to make recommendations of frequently paired items.  By analysing the data different trends can be identified such as profit and loss areas.  

Benefits of excel for data analysis are different calculations such as totals, profit and loss.  The use of pivot tables can analyse and organise data (Dierenfeld & Merceron, 2012).  Excel has a package offer for business, which eases use (Albright, et al., 2010).  Weaknesses are: it is not suited for quick decision making, it can be time consuming and novice users find the software difficult.  There is a lack of security, which is dangerous for valuable company information.  

Data visualisation is data presented in a visual format, such as a graph (Gros, 1996).  An example would be a line graph showing sales over the past quarter.  

Excel can produce charts and graphs, which is good for communication and summary.  Excel also uses pivot tables which provide a clear picture for decision making.  Data visualisation weaknesses would be that the original data is unorganised and too complex to understand, without pre-processing (Janssen, et al., 2012).  Also, it is difficult to work simultaneously on a spreadsheet.  



5.1 Excel for Sarn Helen Stationery

Excel is beneficial for small businesses as it can organise data by providing recommended charts and graphs.  It can complete calculations, such as VLOOKUP, which searches the data for results.  Also, it can be shared amongst employees.  

Disadvantages of excel, for small businesses, are that it lacks security, therefore endangering private information.  The data analysis will only present what the user is analysing, as it only produces information on request.  Also, the learning of formulas can take time and is difficult.  

Excel can help to organise and evaluate quantative data for decision making.  It is widely used in business, improving operations and making use of otherwise unused data.  This could help Sarn Helen Stationery through increased speed for processing and allowing for stored data to be mined later.  Data mining improves competitive advantage (Rygielski, et al., 2002).  Excel also has add-ins for data mining.  However, weka was used for this technique.  The data needs to be pre-processed before applying to weka, for example, excel had to find and replace all apostrophes and commas.  

Below is the use of excel with the Sarn Helen Stationery dataset.  The examples below show IF and VLOOKUP functions.  Also pivot tables, charts and graphs.  

Figure 1.  IF function
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This function was used to show profit or loss.  The table showed total sales and profit of differing products.  The IF function determined if the profit column was above or below 0 and displayed the result.  Therefore, the company can see profit and loss areas.  

Figure 2.  VLOOKUP function
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The VLOOKUP function uses a search box for ID numbers, which then displays the profit from that specific sale.  This figure shows the loss from the transaction to customer ID 5249.  This allows determination of profit, such as from a bulk order.  

Figure 3.  Pivot table, graphs and charts (Sales)
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Figure 3 shows a pivot table displaying product categories, region and sales.  For example, total sales for South Glamorgan was 717,288.  

Figure 4.  Pivot table, graphs and charts (Profit)
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Figure 4’s pivot table shows profit instead.  The graphs represent the data in the table to provide a visual understanding for quick analysis.  The graphs show technology has provided the company with the most profit.  

Excel is useful for Sarn Helen Stationery, as it improves efficiency and allows visualisation for decision making.  For example, the company can determine that furniture gathers the lowest sales.  Therefore, the company could cut this loss and focus primarily on sales of office supplies and technology.  

6.  DATA MINING/WEKA

Weka stands for ‘Waikato Environment for Knowledge Analysis’ (Hall, et al., 2009).  It is a data mining tool that scans company’s data to reveal information that can help decision making.  
6.1 Pre-processing

There was a lot of pre-processing involved to use weka.  To use the J48 decision tree function the data needed to be nominal.  The profit column in excel was changed from figures to ‘Profit’ for any number above 0 and ‘Loss’ for any number below.  The linear regression model required numerical data.  This involved turning the profit column back to figures.  Associations pre-processing involved creating a pivot table on customer sales.  These figures needed to be changed into two categories.  All fields with sales had a ‘Y’ for yes and empty fields with ‘N’ for no.  Clustering involved minimum pre-processing as the algorithm is capable of running numeric and nominal data.  
6.2 Prediction

Prediction is the calculation of data based on the available information.  It can use classification or regression.  Regression deals with numbers whereas classification deals with groups.  Prediction analyses the relationship between different variables (Baker, 2010).  An example being prediction in how much customers would spend in a sale.  

Figure 5.  Classification J48 Decision Tree
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	This shows the algorithm for the decision tree.  The number of correctly classified instances is 64% and incorrectly is 36%.  Most information is correct, however, if used for decision making, some of the information could be damaging to the company.  This model was created in 0.03 seconds.  This can give a quick overview of the business.  

Figure 6.  Decision Tree
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	This is the decision tree.  It shows if sales were above or below 653.54, which follows onto categories and whether there was a profit or loss in that section.  


Figure 7.  Linear Regression
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	This linear regression model provided a formula for profit, which is ‘4.2871 x order quantity + 0.2232 x sales + -297.805’.  This formula was created in 0.06 seconds.  From the data here there is no interpretation to be made, meaning this might not be the most effective method of data mining to use.  

6.3 Association

Association involves sales transactions.  It determines the relationships between items (Baker, 2010).  An example would be a website offering items frequently bought together.  A recent study showed with the purchase of nappies there was also the purchase of beer (McGarry, 2005).  This allows businesses to increase sales by upselling.  

Figure 8.  Association
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	Here, the first association rule was office machines and tables are equal to the labels sold, both at 28.  The confidence in this rule was marked 1, meaning strong.  This algorithm ran the cycle 6 times and found the top 10 rules in the dataset.  

6.4 Clustering

Clustering is the grouping of data (Baker, 2010).  This grouping will then present information on similarities.  An example is the grouping of customers, which can be done through supermarket clubcards, by identifying specific spending habits (Sayre & Horne, 2000).  They offer rewards so that customers use them.  They then collect data and target specific market advertisements.  

Figure 9.  Clustering
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	The data was split into five different clusters.  Each cluster shows a group of data that is similar.  Cluster 2 shows regular shipping on a medium priority.  It was made up of 24% of the data.  It showed the highest profit through the technology category, telephones and communication, compared to clusters 1 and 3’s profits from office supplies and furniture.  

6.5 Data mining for Sarn Helen Stationery

Sarn Helen Stationery can benefit from data mining.  Data mining is the analysis of a company’s data in order to provide results, such as correlations in purchases or profit.  This can be used for decision making.  An example being, supermarkets found that women buy more wine than men (Ritchie, et al., 2010).  

Prediction, association and clustering would all be useful to Sarn Helen Stationery.  The use of prediction can help the company determine months of peak sales.  Association helps them to find frequently bought items, which can further their advertisements.  Clustering can be used to apply promotions on products to certain customer groups, such as a discount for bulk buying.  

The use of classification gave a decision tree to follow for profit and loss.  Linear regression provided a formula for profit.  Association showed a correlation between the office machines and tables sold and the labels sold.  Clustering gave the most promising result, showing the highest profits from technology and office supply sales, meaning that furniture sales gathered the least profit.  

6.  5.  1 Advantages for small business

Using data mining techniques allows for competitive advantage in business (Rygielski, et al., 2002).  The use of a company’s internal data can reveal ways of profiting and cutting losses.  It makes use of otherwise irrelevant data.  Kumar, et al., (2002) explains that data mining can identify seasonality, such as peak times.  It encourages more spending through identifying paired items.  Marketing is improved through finding different customer groups, which allows personal advertisements.  It can also reduce costs by showing areas of loss.  

6.  5.  2 Disadvantages for small business

According to Feelders, et al., (2000) data mining is time consuming, as analysing data requires a lot of pre-processing and a considerably larger workforce.  There is also a risk of inaccuracies in results which, when being used for decision making, can lead to the company making wrong choices.  Data mining has security risks as personal information stored can lead to unapproved access (Tene & Polonetsky, 2011).  

6.  5.  3 Advantages of weka

Weka is free to download enabling a business to implement a cost-effective decision-making tool (Bogorny, et al., 2006).  It is easy to use as the user interface is simple to navigate and obtain results.  Weka offers modelling algorithms to mine data and provide information about decision making.  For example, it may help establish which group of customers benefit from finance options compared to bulk buying.  There is flexibility with weka as it can be used on any computer as the platform is widely accepted.  

6.  5.  4 Disadvantages of weka

A drawback would be the time consumed as weka requires large amounts of pre-processing (Frank, et al., 2009).  Learning how to interpret results affects small companies using this software for the first time.  Weka does not offer new techniques in data mining as it is free and designed for novice users.  The data does require pre-processing on excel before implementation onto weka as some formats of data are not accepted, such as the file type or any errors in data.  

7.  RECOMMENDATIONS

Based on the report findings, one recommendation would be to consider the production of furniture.  This yields the lowest profits and has been identified as a low-income area through weka and excel.  Technology is their highest product earner; therefore these sales need to be prioritised as they generate the most income for the business.  

Excel has proved useful for the company to allow quick analysis of their data.  Therefore, the use of this software is well established, and Sarn Helen Stationery should continue to work through this.  

Weka provided some benefits to the company.  Through the software being free and designed to follow on from the company’s excel data.  It provided useful results in association and clustering, meaning Sarn Helen would also benefit from the use of this software.  

8.  CONCLUSION

	The results from this report showed the benefits of excel for data pre-processing, analysis and visualisation.  Also, the use of weka for prediction, association and clustering.  These functions all provided useful results for the company and can be implemented at a cost-effective level.  The main disadvantage was found to be the amount of time consumed and learning the software.  It was identified that furniture was a low-income area.  The information from all results then improves decision making, furthering the company’s future success, and is vital for competitive advantage.  
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Cluster mode. Clusterer output

(®) Use training set Number of iterations: 11
Within cluster sum of squared errors: 9503.176294449918

O supplied test set

O Percentage spit Initial starting points (random)
joliciesges lodustseo/eveluanon Cluster 0: 'Not Specified’,43,374.51,0.01,Reqular, 168.82,20.34, Dyfed, Corporate, 'Office Supplies',Baper
Cluster 1: Low,23,363.49,0.05,Regular, 161.22,27.67, 'Mid Glamorgan', 'Home Office’,'Office Supplies’,Envelopes
] Store clusters forvisualization Cluster 2: Vedium,23,1184.344,0.1, Reqular, 59.05,77.99, 'Mid Glamorgan',Corporate, Technology, 'Telephones and Commmnication'
Cluster 3: Eigh,33,333.32,0.03, Reqular, ~3L.07, 21. 42, Dyfed, Consuner, Furniture, 'Office Furnishings'

Cluster 4: "Not Specified’,23,136.37,0.03, Regular, ~1039.5,15. 42, "Mid Glamorgan', 'Small Business','Office Supplies’,Appliances

Ignore atributes |

Missing values globally replaced with mean/mode

Start

—— Final cluster centroids:

Resultlist (right.ciick for options) Cluscers
Accribuce Full Data o 1 2 3

(3560.0) (731.0) (s42.0) (848.0) (s15.0) (524.0)f

Ozder Prioricy Tow Not Specified TLow Medium High Not Specified
Order Quantity 25.658 30.2878 20.5736 24.0884 28.262 27.4733
Sales 1775.0785 1147.9838 1083.275 271e.8 2624.9603 1533.1785
Discount 0.0188 0.036 0.0515 0.0505 0.0887 0.0475
Ship Mode Reqular Reqular Reqular Regular Reqular Regular,
Erofic 208.4001 115.936 126.5282 365.6452 23,2323 187.6502
Unic Price 100.1081 13,9501 75.5294 180.2972 112.3262 71.4263
Region Mid Glamorgan Dyfed Mid Glamorgan Mid Glamorgan Dyfed Mid Glamorgan
Customer Segment Corporate Corporate Home Office Corporate Consuner Srall Business
Eroduct Category office Supplies office Supplies office Supplies Technology Furnicare office Supplies
Eroduct Sub-Category Baper Eaper Binders and Binder Accessories Telephones and Comminication Office Furnishings Appliances

Time taken to build model (full training data) : 0.09 seconds

Model and evaluation on training set

Clustered Instances

o 731 ( 21%)
1 942 ( 26%)
2 Bae (24%)
3 515 ( 14%)
s 524 (15%)
<
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