This assignment consists of two parts; you must complete both of them. The parts carry equal weight. There is no fixed word limit for this assignment, but we expect reports to be between 1500 and 2000 words for each part. Credit will be given for focused explanation. Inclusion of irrelevant material could reduce your mark.

 
Part One
To answer this part, use the STATA dataset (HSE10_(2014) (STATA 12).dta file) which is located on the homepage. The data in this dataset were obtained from the 2010 Health Survey for England[1]. The dataset consists of the following variables:

1. id: a serial number assigned to each individual respondent

2. sex: a binary variable indicating a respondent’s gender

3. age: a respondent’s age in years

4. marstatc: a variable reflecting a respondent’s marital status

5. econact2: a variable representing a respondent’s economic activity

6. bmival: a variable showing the respondent’s body mass index

7. omdiast: a variable showing the respondent’s diastolic blood pressure

8. smokstat: a variable showing whether the respondent is smoker or not

9. diab2: a binary variable showing whether the respondent has type II diabetes.

Build a regression model to predict an individual’s risk of developing type II diabetes by using the variables in the dataset. Your written submission, in form of a technical report rather than a journal article, should contain the final model together with any intermediate models you built before reaching the final model. Your submission should describe the process of building the model and describe its strengths and limitations.

 
Part Two
Please note that the medical background here has been designed for illustrative purposes and is purely hypothetical. You should concentrate on the statistical and decision-making implications of the situation as it has been described.
Suppose that a particular form of pain may have two possible causes, one benign and one malignant. Out of all patients presenting with this form of pain, only 10 percent are malignant and 90 percent are benign.

Suppose that the benign cause can safely be treated with pain-killing injections but the malignant cause requires surgery. However, there is no clinical means of determining the cause without actually performing the surgery and no diagnostic test is available. Because of the risks associated with surgery, it has been determined that surgery should not be performed unless the individual patient has at least a 95 percent probability that the cause is malignant.

The immediate action of the GP when a patient presents with this form of pain is to give a pain-killing injection and to tell the patient to come back as soon as the pain recurs. If the cause of pain is benign, the probability that it recurs within one month is 0.1, but if it is malignant, the probability of recurrence within one month is 0.6.

(a) Consider the case of a patient whose pain recurs within one month. The probability that the cause is malignant is updated as follows:

	Cause
	Benign
	Malignant
	Total

	Prior probability
	0.9
	0.1
	1.0

	Likelihood
	0.1
	0.6
	 

	Product
	0.09
	0.06
	0.15

	Posterior probability
	0.6
	0.4
	1.0


 

Explain, citing appropriate references, the principles behind the above calculations in a form that could be understood by a suitably interested patient. You may assume that your intended reader is reasonably numerate, but should not assume any substantial knowledge of statistics.

 

(b) Suppose that the patient in (a) returns after two further months (that is three months from the first presentation). You are shown the following calculation for the revised probability of each possible cause:

	Cause
	Benign
	Malignant
	Total

	Prior probability
	0.6
	0.4
	1

	Likelihood
	0.1
	0.6
	 

	Product
	0.06
	0.3
	0.36

	Posterior probability
	0.16
	0.84
	1


Identify and explain the errors in the above calculation and produce a corrected calculation.

(c) Consider a new patient presenting with the type of pain in question. Suppose that for this patient the pain recurs every month. After how many months is surgery indicated? Show the supporting calculations.
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