The table below shows the data from an ideal randomized experiment to compute the average causal effect of antiretroviral therapy A on death Y in subjects infected with HIV. Individuals were classified as treated (A=1) if they received antiretroviral therapy and as untreated (A=0) otherwise. Death during the first 5 years of follow-up is coded as Y=1. The variable L represents CD4 cell count (0: low, 1: high).
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Compute the average causal risk effect of treatment on the risk of death. Use the risk difference scale.

Numerator: Pr[Ya=1 = 1]	= l Pr[Ya=1 = 1 | L = l]*Pr[L = l]	by the statistical property that a marginal 
     	probability is a weighted average of    
	conditional probabilities
	= l Pr[Ya=1 = 1 | A = 1, L = l]*Pr[L = l] by conditional exchangeability
	= l Pr[Y = 1 | A = 1, L = l]*Pr[L = l] by consistency

Denominator: Pr[Ya=0 = 1] = l Pr[Ya=0 = 1 | L = l]*Pr[L = l]	by the statistical property that a 
			marginal probability is a weighted 
			average of conditional probabilities
	= l Pr[Ya=0 = 1 | A = 0, L = l]*Pr[L = l] by conditional exchangeability
	= l Pr[Y = 1 | A = 0, L = l]*Pr[L = l] by consistency

The formula to calculate the causal risk difference thus becomes:

Pr[Ya=1 = 1] - Pr[Ya=0 =1] =
[(Pr[Y=1|A=1, L=1] * Pr[L=1]) + (Pr[Y=1|A=1, L=0] * (Pr[L=0])] - 
[(Pr[Y=1|A=0, L=1] * Pr[L=1]) + (Pr[Y=1|A=0, L=0] * (Pr[L=0])]

And with the numbers plugged in:

Pr[Ya=1 = 1] - Pr[Ya=0 =1] =
[(216/720)*(800/1000) + (40/100)*(200/1000)] - [(48/80)*(800/1000) + (80/100)*(200/1000)] = 
-0.32 over five years
