STA 4322/5328 – Spring 2010 – Project 3 – Due 3/30/10
Odds Ratios

John Snow conducted a census of London residents in the 1850s during a cholera epidemic to try and determine how the epidemic was spread (airborne, waterborne, etc). He obtained the following contingency table, identifying residents by water provider (Southwark & Vauxhall or Lambeth) for this POPULATION:

	Company\Cholera death
	Yes
	No
	Total

	Southwark & Vauxhall (SV)
	3706
	263919
	267625

	Lambeth (L)
	411
	171117
	171528

	Total
	4117
	435036
	439153


Let pS = Pr{Cholera Death | SV Customer}    and   pL = Pr{Cholera Death | L Customer}

The ODDS of a customer suffering a Cholera Death is the probability he/she dies of cholera divided by the probability he/she does not (equivalently the ratio of deaths to survivors).

Let oddsS = odds{Cholera Death | SV}=ps/(1-ps)   and oddsL = odds{Cholera Death | L }=pL/(1-pL)

Consider taking independent random samples of nS=nL=5000 from each of these companies and obtaining maximum likelihood (ML) estimates of the parameters: {pS, oS, ln(os)}, and {pL, oL, ln(oL)}.
A common parameter to be reported when comparing two binomial distributions is the ODDS RATIO:

OR = odds1/odds2   (Note that OR=1 if p1=p2).

It ends up that the sampling distribution of the logarithm of OR tends to be better approximated by the normal than for the OR itself. Note that ln(OR) = ln(o1) – ln(o2).
Q.1.  Give the parameter values based on the population for:  pS, oddss, pL, oddsL, OR=oddss/oddsL, ln(OR)
Q.2.  Give the ML estimators (formulas) for {p, ln(o)}.

Q.3.  Give the approximate variances for {p, ln(o)}. (Hint: See notes from class on 3/4/10).

Q.4.  Give the ML estimator (formula) for ln(OR), and give its asymptotic variance.

Q.5.  Generate 10000 random samples from Bin(5000,pS) and Bin(5000,pL) and obtain the following quantities:
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Q.6. Obtain the means, variances, and histograms of the estimated ORs and their logarithms

Q.7.  Obtain 95% CIs for the log(OR) for each sample. What proportion of the intervals contain the true parameter value from Q.1?
_1330239885.unknown

