Data Handling and Business Intelligence Assignment
Due date: 21 April 2016.

This assignment is a 2,000-word report consisting of two parts along with work on Excel and WEKA


Part 1: Excel (1000 words)

Part 2: WEKA (1000 words)

“Students should explore the use of software such as, Microsoft Excel™ to assess and analyse the problem and to investigate what WEKA can do for them”. 
 “The data analytics company you work for has been approached by ‘Dragon Office Supplies’ an online retailer operating in Wales. Over the past few years they have noticed a reduction in profits and are not sure why this should be the case”.
Therefore, you are writing a report to the MD of Dragon Office Supplies analysing the spreadsheet they have provided you.
The report will be in the form of a word document with screenshots from your Excel spreadsheet in part 1 and from WEKA in part 2. The Excel files/workings then need to be put into a zip file with your report and uploaded to TurnitIn/Moodle.
You are using real data, from an actual company, so there may be no obvious, easy solutions (as is the case in the real world).
Part 1
Your analysis of the data will try and highlight any areas/categories where there maybe problems in terms of profitability e.g. geographic areas, product areas or distribution areas etc. Using the skills that you have learnt from Excel you should be able to show these less profitable areas/categories and highlight them as areas that the company needs to investigate further. (Pivot Tables will be really helpful here!)
The question suggests as a bare minimum you demonstrate the use of IF, LOOKUP, PIVOT TABLES, charts and graphs in your analysis i.e. using them with the data from the question. Show how you can use these functions can be useful in the assessment context. More advanced students may want to add other commands.
You will have to use PIVOT TABLE as the spreadsheet is so large.
You will also need to critically evaluate the strengths of using Excel for pre-processing the data  (you may have more to say on this when you have also pre-processed the data for use with WEKA) , analysing the data and visualising the data. This will be based on your own experience of using EXCEL as well as consulting textbooks which will give you general information about the strengths and weaknesses of using spreadsheet software..

Part 2 

Use the same data set to explain the data mining approaches that might be employed to find out more about customers using more sophisticated environment such as WEKA.

Also you will need to evaluate the strengths of using WEKA as a data analysis tool (in comparison with Excel) this will be again based partly on self-reflection and partly on reading around the subject.
Higher marks will be given to students who can give clear examples of using WEKA with the data set.

Weka Tips


With the Dragon Office Supplies dataset download and save to you pc first. Then open it.

If you open it directly in Moodle it may not display properly. 

To convert a file to an .arff file you need to save it as a .csv file first. Then open it in WEKA and save it as an .arff file.

If the .csv file has apostrophe’s (‘) or comma’s (,) it will not open. Therefore you will need to do some pre-processing first i.e. tidy up the file.


If you get error messages look at the line where Weka says the error is occurring. Is there anything unusual about the text or numbers/text in that line?  Could you delete the offending cells and/or column(s)?





Using Weka for data mining:


1.  Classify:

Functions>LinearRegression

a) Linear Regression Basics

A linear regression is a statistical model that attempts to show the relationship between two or more variables with a linear equation. A regression analysis involves graphing a line over a set of data points that most closely fits the overall shape of the data. A regression shows the extent to which changes in a "dependent variable," which is put on the y-axis, can be attributed to changes in an "explanatory variable," which is placed on the x-axis.

Linear regression works when you are trying to predict a numerical value i.e. house prices exercise used only numeric values (number of rooms; sizes of house….;if you remember instead of yes or no for granite 1 =yes and 0 = no. 
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It will only accept numerical data.
Therefore If you want to use the Linear Regression formula in the assignment it will only work with numerical data.  TIP: In the pre-processing section of WEKA remove any data columns that are not numeric. 







b) Functions>Trees>J48

Imagine that you have a dataset with a list of predictors (independent variables) and a list of targets (dependent variables). By applying a decision tree like J48 on that dataset would you can predict the target variable of a new dataset record. 

J48 can handle both nominal data e.g. where there are a number of options:
Temperature: hot, mild, cold: Windy: true or false. (weather.nominal.arff)

It will also handle continuous or discrete data (weather.numeric.arff) 

So it is fairly bulletproof to use!

If you want to use the J48 function to look at profit you will have to convert the profit per item to either ‘PROFIT’ or ‘LOSS’ in your .csv table as part of your pre-processing. 



2. Cluster

Looking for groups or clusters usually in business it is for segmenting your customers
Into groups of similar interest.
 
Use: SimpleKMeans 

WEKA SimpleKMeans algorithm automatically handles a mixture of categorical/nominal data and numerical attributes.

The default number of clusters is 2. Change this to 5 or 6. 
The hard part is trying to interpret what the clusters mean. (See bmw-browsers example)
If you want to use SimplKMeans function to look at the cluster function you will have to convert items to either a ‘1’ for yes or ‘0’ for not in your .csv table as part of your pre-processing. 
  









3. Associate

Shopping basket analysis in marketing. What products are bought with other products. 
Use Apriori algorithm.
It will only work with discrete data with categories only i.e. y or n; 1 or 0.

If you want to use the Apriori function to look at the associate function you will have to convert items sold to either a ‘1’ for yes or ‘0’ for not in your .csv table as part of your pre-processing. 
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Therefore if the data set contains numeric attributes the need to be converted into nominal before applying the Apriori algorithm. Change it in excel first.   

To get extra marks using WEKA you have to be able to interpret the results i.e. to explain how useful/relevant the result is.
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