From Manksi (2008)
1)  A public health research wants to learn the fraction of adult Americans who have received a dose of the smallpox vaccine.  Let y=1 if a person received the vaccine and y=0 otherwise.  The researcher wants to learn P(y=1), the probability that an adult American received the vaccine.

The researcher draws a very large random sample of adult Americans and asks the sample members if they have received the vaccine.  All persons drawn into the sample agree to be interviewed and to answer the question truthfully.  However, some persons do not recall if they have received the vaccine (or not) and so do not respond.  Let z=1 if a personal recalls whether he or she received the vaccine and z=0 otherwise.  The researcher observes y for persons with z=1, but does not oberve y persons with z=0.  Suppose that the researcher also learns the sex (w=male or female) of each sample member.

Let P(y,z,w) denote the population distribution and suppose that the sample evidence reveals the following:

	P(y=1,z=1,w=male)=0.3
	P(y=1,z=1,w=female)=0.28

	P(y=0,z=1,w=male)=0.1
	P(Y=0,z=1,w=female)=0.16

	P(z=0,w=male)=0.1
	P(z=0,w=female)=0.06


(Since we have a very large sample interpret the sample frequencies as if they are populuation probabilities.)

a)  Using the sample evidence alone (i.e. no assumptions), what can the researcher conclude about P(y=1)?

b)  Assume that the fraction of males who received the vaccine equals the fraction of females who received the vaccine.  That is, P(y=1|w=male)=P(y=1|w=female).  Now what can the researcher conclude about P(y=1)?

c)  Assume that among persons of each sex, those who recall whether they received the vaccine are more likely to have received it than are those who do not recall.  That is,

P(y=1|w=male,z=1)>=P(y=1|w=male,z=0)

P(y=1|w=female,z=1)>=P(y=1|w=female,z=0)

Now what can the researcher conclude about P(y=1)?

d)  Assume that persons who received the vaccine are more likely to recall than those who did not receive the vaccine.  That is, suppose that P(z=1|y=1)>=P(z=1|y=0).  Now what can the researcher conclude about P(y=1)?  (Note: This assumption does not condition on w.)
