
MATH6112 Computer Analysis of Data and Models,
Assignment 2010
	The assignment must be handed in to the Maths School Office. The deadline for handing in your work is 3pm, Wednesday 21st April 2010. 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 Recommendations including Clarity and Logical Development 50, Overall Organisation of the Report 25. 

Technical Report: Layout and Style 30, Technical Analysis and Content 45, Description of the Spreadsheet and Initiative Shown 25.

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


1.  Background

Defence Science and Technology Laboratories (Dstl) carry out projects for the Ministry of Defence and armed forces, many of which are OR related. The Statistics Interest Group (SIG) in Dstl is anxious to improve the quality and scope of the statistical analysis used in such studies. Imagine you have been retained by SIG to give a presentation where you are to illustrate how modern statistical methods, like bootstrap resampling, might be used. SIG is aware of such methods, but would like guidance on how they can be applied in particular situations.
It has been agreed that SIG will provide an example, including some data, typical of the sort of work carried out by Dstl.
You are asked also to make a oral presentation to members of SIG, of 30 minutes, explaining the underlying ideas of resampling, and showing how they can be used to analyse the data set provided by SIG. This constitutes the main report. As the presentation will have to be brief, you are expected only to summarise the main features of bootstrap resampling using the example to illustrate the main points that you wish to make.
You are also asked to provide a written technical report, giving fuller details of your method of analysis of the data. The SIG members are familiar with basic statistical procedures, so the technical report can be quite statistical.
More details of what you are required to do are given in the next section.
2. The Example
The example concerns the estimation and comparison of dispersal rates of smokescreens using two methods of dispersal. Table 1 shows the observations obtained.





Table 1


Measurements giving the degree of obscuration (measured as the reciprocal


of viewable distance), at different times after initial smokescreen release, for


three types of smokescreen, using two different methods of dispersal.

	
	Dispersal Method 1
	Dispersal Method 2

	Time (mins)
	SmokeScreen 1
	SmokeScreen 2
	SmokeScreen 3
	SmokeScreen 1

	0
	491.43
	30900.00
	82.27
	74.0

	5
	615.05
	9289.58
	68.57
	37.0

	15
	295.81
	5175.32
	55.34
	37.0

	30
	247.41
	4416.91
	19.45
	7.9

	45
	44.26
	2426.28
	12.13
	7.9

	60
	16.07
	1113.45
	9.42
	7.9

	90
	11.28
	441.51
	9.07
	7.9


The analyst would like to examine if there is a difference between smokescreen clearance rates and if there is a difference between the two dispersal methods. The typical decay rate model used for the degree of obscuration is
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where t is the time and b is the decay rate. However this does not allow for measurement errors and other random variations affecting the observations.

You have been asked how this basic model can be applied in analysing the above observations.
There are two ways of considering how errors might be incorporated into the model that you may wish to consider.
1. Additive Error
Use the non-linear regression model  
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2. Multiplicative Error:

Use the non-linear regression model with multiplicative error:  
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. In this case one can take logarithms in which case the linear model can be used,
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This would allow you to compare and contrast two types of analysis.

You will have to decide on how many parameters need to be introduced to adequately model the different smokescreens and methods and which will allow the differences of interest to be most easily identified and analysed. 
3.  What You Must Produce
3.1 The Main Report

For the main report, imagine that you have to make a short (thirty minute) presentation in a meeting with members of the SIG. The presentation will focus on providing a simple and clear summary of bootstrap methodology and on its application to the data set provided.
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.  The 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 wish 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, quality of discussion and the overall organisation. 
3.2 Technical Report

You must also produce a separate technical report.  This report should give brief details of the methods of analysis and describe how they were performed. It should also include a description of how the analyses were implemented on a spreadsheet.
The report must be produced on paper. You do not need to submit the spreadsheet electronically unless you are particularly pleased with it. The SIG will not be especially interested in fiddling about with the spreadsheet itself, unless they are suspicious that it is not working as you claim. However you should give a brief description of how the spreadsheet operates.
Your report will be marked on its layout and style, the 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.

Russell Cheng, February 2010
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