
MATH6112 Computer Analysis of Data and Models, Assignment 2006
	The assignment must be handed in by 3pm Friday 26th May 2006 to the Maths School Office. A green “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: Choice of Presentational Style 20, Clarity 30, Logical Development and Relevance 25, Quality of Argument Presented 25. 

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

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


1.  Background
You have been retained by a Health Authority to investigate the survival characteristics of a small group of patients. The Authority thinks that their current methods of analysing such data could possibly be significantly improved by use of more advanced statistical methods. One of the members of the Authority has heard that lifetime survival analysis is successfully used in engineering circles, and is anxious to evaluate its usefulness in a Healthcare environment. However she is uncertain if such an analysis can be made sufficiently intelligible to receptive but worried doctors.
Your task is to carry out an appropriate analysis of a small data set that the Authority has provided. You will then make a presentation of your findings, the main task of which is to give a ‘proof of concept’ demonstration of lifetime survival methodology through application to the given data set.  The meeting will be with senior Health Authority personnel who, though numerate, will need convincing of the usefulness of your analysis. You can assume that they will have some statistical background, but will not be statistical specialists.
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 experts of the Health Authority.
You must produce copies on paper of any displays you would use (e.g. overhead-projector slides, Powerpoint presentations) together with any written material you would hand to the audience.  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.

The presentation material will be judged on its clarity, relevance, choice of presentational techniques, and quality of discussion.

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, but you should also submit a disk.  This should contain the spreadsheet(s) used for the analysis.  A very brief description of how to use the spreadsheet should be given.

Your report will be marked on its layout and style, the choice and preparation of data used, quality of technical analysis, the functionality 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.

Background Information on Lifetime data analysis

The data provided by the Health Authority is set out below. It gives the time to death (in months, measured from age 70) of individuals in the study of a certain disease in a small group of patients, and if death was due to the disease (D) or some other cause. 

	Survival time in months

	25
	 

	10
	D

	13
	D

	14
	 

	12
	D

	31
	 

	47
	 

	4
	D

	61
	 

	1
	D

	4
	D

	26
	D

	28
	

	30
	 

	9
	 

	7
	D

	15
	 


It is suggested you fit following statistical model to the data. The terminology used below comes from an engineering context which you may wish to alter to suit the Health Authority audience.

Each observation can be regarded either as a failure time caused by the disease D, or a censoring time due to other causes. Let xi be the failure times and yj be the censoring times; both are assumed to be random.

Suppose that the Weibull distribution is to be used for the failure times with probability density function:
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where a, b > 0, are unknown constants to be found.
Suppose that a second Weibull distribution is to be used for the censoring times:
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with c, d > 0.
The survival probabilities for the two distributions are thus:
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We can regard the process as one where each individual has a failure time Xi and a censoring time Yi and what we observe is:

 Zi = min (Xi, Yi).

Thus, for example, Zi = xi if Xi = xi and Yi > xi. Note that we do not observe Yi in this case but only know that its value is greater than xi . Thus in this case where a failure is observed, we have:
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Find the corresponding expression for the case where a censoring time is observed and show that the loglikelihood for the entire sample is therefore
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Of interest is whether there is a difference in survival times of those who die from the disease and those who die from other causes.

Also of possible interest is the probability that an individual will survive h months.
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For plotting purposes the EDF and frequency histogram of the entire sample (not ditinguishing between failure or censored observations) should be compared with the fitted distribution of Z rather than just that of  X or Y.

Now


Z > z iff X > z and Y > z
Thus  
Pr(Z > z) = Pr(X > z) Pr(Y > z)  = 
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FZ(z) = 
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and the PDF of Z is
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Russell Cheng,  March 2006
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