Assignement 4
	1. In Lecture 7, we saw an example on asymptomatic colonization. We were told that 98 of 212 asymptomatic patients received antibiotics.
a) What is the estimated standard deviation of the Bernoulli variable X=“outcome of observing whether each asymptomatic colonized patient received antibiotics”?

	



	b) What is the estimated standard deviation of the Binomial variable X=“number of asymptomatic colonized patients who received antibiotics”?


	



	c) Using the appropriate method calculate a 95% confidence interval for the proportion of patients who received antibiotics.

	





	d) We were told that 1 of 212 asymptomatic patients received probiotics. Using the appropriate method calculate a 95% confidence interval for the proportion of patients who received probiotics.

	





	e) You are asked to plan a future study to estimate the proportions of several different risk factors. Given there may be a wide range of proportions to consider spanning 0 to 1, what strategy can we take to ensure we will always have an adequate sample size needed to obtain a 95% confidence interval with margin of error ±10%. What would be the required sample size?

	











	2. The GUSTO trial compared two thrombolytic strategies – t-PA and streptokinase. The results obtained were as follows:
	Agent
	Number of patients
	Number of deaths

	t-PA
	10343
	652

	SK
	20173
	1473



a) Carry out a hypothesis test relying on the normal approximation to compare the proportion of deaths in the two groups. State the null and alternative hypothesis. Calculate the test statistic. Identify the rejection region corresponding to a Type I error of 0.01. State your conclusion.

	















	b) Calculate a 99% confidence interval for the difference between these two proportions. If a difference of 1% in the two proportions is considered clinically meaningful, what can one conclude. Use a diagram of the type seen in Lecture 4, Slide 39.

	










	c) Express the results in (b) in the form of the number needed to treat and its 99% confidence interval.

	








	3. A study is being designed to compare the proportion of patients who seroconvert after received a high vs. a low dose of an influenza vaccine. From a previous study, we know that the proportion of patients who seroconvert in the high dose arm are around 45%, while the proportion of patients who convert in the low dose arm are around 15%. A difference of 20% between the two groups is considered clinically important to detect. What is the sample size required to detect this difference with?

a) A Type I error of 0.01 and a Type II error of 0.2
b) A Type I error of 0.05 and a Type II error of 0.2
c) A Type I error of 0.01 and a Type II error of 0.1
d) A Type I error of 0.05 and a Type II error of 0.1


	




































	4. Comstock and Partridge [1972] show data giving an association between church atten-
dance and health which were collected from a prospective study:

	
	Cirrhosis fatality

	Usual church attendance
	Yes
	No

	>= 1 per week
	5
	24,240

	< 1 per week
	25
	30,578



a) Compute the relative risk of a cirrhosis death in if one usually attends church less than once a week as compared to once a week or more and its 95% confidence interval

	














	b) Compute the odds ratio and its 95% conﬁdence interval.

	














	c) Find the percent error of the odds ratio as an approximation to the relative risk; that is, compute 100(OR − RR)/RR.

	






	5. 
At a hypothetical laboratory, some employees were vaccinated against pneumococcal pneumonia and others not due to a shortage of the vaccine. Following this intervention, it was recorded whether employees developed pneumonia and if so the type of pneumonia. The resulting data were as follows:

	Health Outcome
	Unvaccinated
	Vaccinated

	Pneuomococcal pneumonia
	23
	5

	Non-pneumococcal pneumonia
	8
	10

	No pneumonia
	61
	77



a) Would it be appropriate to use a Chi-Square test to determine whether the vaccination had an impact? Demonstrate whether the assumptions of the test are met.

	














	b) Carry out the appropriate hypothesis test. State the null and alternative hypotheses. Calculate the test-statistic and p-value. State your conclusion.

	


















	6. Sudden infant death syndrome (SIDS), or crib death, results in the unexplained death of approximately two of every 1000 infants during their ﬁrst year of life. To study the genetic component of such deaths, Peterson et al. [1980] examined sets of twins with at least one SIDS child. If there is a large genetic component, the probability of both twins dying will be larger for identical twin sets than for fraternal twin sets. If there is no genetic component, but only an environmental component, the probabilities should be the same. The following table gives the data:

	
	SIDS Children

	Type of Twin
	One
	Both

	Monozygous (identical)
	23
	1

	Dizygous (fraternal)
	35
	2



a) Would it be appropriate to use a Z-test for the comparison of proportions to test whether the proportion of both twins dying is greater in the Monozygous vs. Dizygous groups? If not, what would be the appropriate test?

	














	b) Carry out the appropriate hypothesis test against the one-sided alternative that the risk has a genetic component, i.e. it is more likely in the Monozygous group. State the null and alternative hypotheses. Calculate the p-value. State your conclusion.
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