
MATH6112 Computer Analysis of Data and Models, Assignment 2008
	The assignment must be handed in to the Maths School Office. The deadline for handing in your work will be announced in the lectures. An “Assignment Hand In” Cover must be completed and stapled to the front of your work. An extension, for bona fide reasons, may be allowed by prior agreement, but only well before the deadline. Computer crashes or file losses a day or two before the deadline will not be an acceptable reason.

Components of the project will receive different weightings in producing your final mark.  The weightings are

Main report: Presentational Style 25, Quality of Argument Presented and your Final Recommendation including Clarity and Logical Development 50, Overall Organisation of the Report 25. 

Technical Report: Layout and Style 20, Appraisal and Preparation of the Data Prior to Technical Analysis 20, Technical Analysis and Content 35, Description of the spreadsheet and Initiative Shown 25.

Note: the final mark will be scaled to be out of 100.


1.  Background
The executors of the estate of a late art collector have asked you to act as a consultant in deciding how to make a fair division between the three beneficiaries of the estate: Andy, Ben and Charlie, the children of the collector (each is to get an equal share). 
You are specifically asked to advise on how to fairly divide the proceeds from the sale of the collection of paintings assembled by the late collector, which have been auctioned by the well-known auctioneers: Christobey’s of London.
Details of the circumstances underlying the auction are given in Section 2. You are asked to examine the problem and to come up with a recommendation on how best to divide the proceeds between Andy, Ben and Charlie.

You are asked to make a brief oral presentation to the executors outlining how you have viewed the problem and justifying your recommendation.

You are also to provide a written technical report, giving details of your analysis.

The excutors are not statistical experts so your oral presentation should not be too mathematical or statistical, but should nevertheless give sufficient numerical details to make your recommendation convincing.

The technical report can be quite statistical. It will be made available to the three children. Charlie, though not a statistician, holds a degree in epidemiology and so can be expected to understand any statistical details that you care to include. She will be able run through the technical details with her brothers. 
2. Auction Details
Details of the Lot items are given in the Excel workbook  “MATH6112cwData08.xls”.

Table 1 in the workbook gives details of the 120 lots offered by Christobey’s in the sale.

In the catalogue each lot is described, together with a valuation placed by Christobey’s on the lot – a low and high estimate.

The Hammer Price is the highest bid made at the sale itself. The executors had previously agreed to a reserve price being set on each lot. For each lot this reserve price was simply the low estimate value. Thus all lots where the Hammer Price reached or exceeded the low estimate were sold.

Lots that did not reach the low estimate were not sold. (Bidders are not informed of the reserve price, which is often lower than the low estimate. Indeed there is often no reserve price at all.) It will be seen that 12 lots were unsold.

[Bidders actually pay more than the Hammer Price, as a “buyer’s premium”, typically 20%, is added to the Hammer Price. However this does not involve the seller, and you do not need to concern yourself with this.]
Everything so far described is straightforward. However there were some complications, which is why you have been called in a consultant.
There were originally 144 lots. After Christobey’s had made their initial valuations, Andy, Ben and Charlie decided to retain 24 of the lots, not offering these for auction, but keeping these for themselves. These are listed in Table 2 in the workbook. It will be seen that Andy retained one lot, Ben eleven and Charlie twelve. Christobey’s valuations of these lots are given in Table 2.

The executors have to apportion the final proceeds so that Andy, Ben and Charlie each receive an overall share of equal financial value, i.e. where the estimated value of the lots kept by each are taken into account. The executors however do not wish to base this estimated value on Christobey’s presale valuation alone, but would like to revalue the retained paintings, taking into account how well those offered in the auction actually did.
Also, after the sale, the siblings agreed that Andy should keep all twelve lots offered but not sold at the auction. However these would simply be valued at the highest auction bid price.

One final detail. Christobey’s charges the seller a commission and handling cost, which is about 13.5% of the hammer price of sold items. However it has been agreed that for the purposes of your consultancy, you may ignore this and work simply with the hammer prices.

2.  What You Must Produce
2.1 The Main Report

For the main report, imagine that you have to make a short (twenty minute) presentation in a meeting with the executors. The presentation will focus on how you have valued the 24 items retained by Andy, Ben and Charlie and your recommended division of the actual monetary proceeds from the auction.
You must produce copies on paper of any displays you would use (e.g. overhead-projector or Powerpoint slides) together with notes that you might use yourself in making the presentation. You will NOT actually have to make the presentation.  Any slides do NOT have to be produced on transparencies or film; paper copies are all that are required, though you should make it clear which medium you would be using. There is no need to use colour for any hard-copy, though obviously you may wiah to supply them in colour if you are relying heavily on colour for clarity of your slides. [I need to be able to distinguish different lines on a graph for example!]
The presentation material will be judged on its clarity, relevance, choice of presentational techniques, and quality of discussion. 
The executors have also asked that you provide, if you can, a sensitivity analysis of how reliable your estimates of the financial value of the allocation made to each sibling. (In other words, though each will received the same total estimated financial value, what is the variability of these estimates?) The executors will not pass this information onto the siblings – it is simply so that they have some idea of how well they have been able to carry out their task.
2.2 Technical Report

You must also produce a separate technical report.  This report should give brief details of the analysis and describe why the analysis was performed in the way it was. It should also include a description of how the analysis was implemented on a spreadsheet.

The report must be produced on paper. You do not need to submit the spreadsheet electronically. However you should give a brief description of how the spreadsheet operates.
Your report will be marked on its layout and style, the choice and preparation of data used, quality of technical analysis, the organisation of the spreadsheet itself and any initiative shown. You will be judged on your ability to convey a fairly sophisticated analysis in clear terms.
If there is any further information you believe to be essential, make a realistic assumption and explain clearly what you have done.

Initiative will be rewarded.

Hints and Suggestions
You will need to devise some way to inspect the data visually.

A crude method of allocation would be to use an overall gauge of how the hammer prices compare with Christobey’s catalogue valuations, and scale the value of the lots retained by the family accordingly.

However this may not be entirely fair. For example if you feel that lots with a low catalogue valuation did much better than those with a high catalogue valuation you may wish to consider fitting a statistical regression model that allows for this. In fitting such a model you will need to make clear what your assumptions are. You may wish to consider if such a model should be homoscedastic or not. Also if you fit errors you may need to ensure an error model that does not give negative prices.
In considering the reliability of your results you may wish to consider the use of resampling to mimic what might have taken place had the retained lots actually been offered for sale.
Russell Cheng,  April 2008
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