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Q1 (20 pts)
To investigate the possible relationship between maternal smoking and infant mortality, a group of 50 infant
deaths (died before the first birthday) was compared with a group of 50 infants who had survived to their first
birthday. The mothers of all 100 infants were questioned about their smoking status during their first trimester
of pregnancy. The results of this study are presented in the following table

Smoking  Number of infant  Number of mfant Total

Status deaths survivors
Yes 24 15 | 39
No 26 35 61
Total 50 50 100

(1) What type of study was this? (5 pts)

(2) Estimate the one-year risk ratio and 95% confidence interval for infants whose mothers smoked during
the first trimester, compared with infants whose mothers did not smoke. What assumption is required
to estimate the risk ratio? (8 pts)

(3) Estimate the proportion of all infant deaths that could hypothetically be prevented if all women could
be kept from smoking during pregnancy. (7 pts)

Q2 (10 pts)
The distribution of birth weight for full-term 1nfants 1$ approximately normal with mean 3500g and SD 430 g.
If the true mean birth weight for the infants whose mothers smoked is different (as low as 3200 g or as high as
3800g), the investigator wants a risk only a 10% chance of failing to detect this difference. A two-sided test
conducted at the 0.05 level of significance will be used.

(1) What is the required power of this study? (5 pts)

(2) What sample size is needed for this study? (5 pts)

Q3 (20 pts)

A simple random sample of 1500 adults, age 18-79, was selected from residential population of Taichung city
on July 1 2006. Exactly 1/5 of the sample were currently hypertensive and 1/3 were currently overweight.
Exactly 55% of the hypertensives were overweight,

(1) What type of study was this? Express the results of the study in tabular form (i.e. a 2x2 table). (12 pts)

(2) Estimate the prevalence ratio for hypertension, comparing overweight with nonoverweight adults, and
verbally describe the meaning of this estimate. (8 pts)

Q4 (20 pts)
A screening test has been reported that the sensitivity is 0.85 and the specificity is 0.80.
(1) What is the probability of a false negative result? (5 pts)
(2) What is the probability of a false positive result? (5 pts)
(3) If the disease prevalence is 0.0025. What is the probability that one person has the disease given a
positive test? (10 pts)

(5 (10 pts)
A manufacturer of light bulbs knows that 5% of its bulbs are defective. What is the probability that a box of
20 of these bulbs contains at most three defective bulbs?

(1) Calculate the probability using a binomial distribution, (5 pts)

(2) Approximate the probability by a Poisson distribution. (5 pts)
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Q6 (20 pts) .
The probability that a child’s gestational age is < 37 wks (event A) is 0.142 and the probability that his or her

birth weight is <2500g (event B) is 0.05. Furthermore, the probability that both events occur simultaneously
is 0.031.

(1) Are events A and B mutually exclusive and exhaustive? Why/why not? (5 pts)

(2) What is the probability that A or B or both occur? (5 pts)

(3) What is the probability that A occurs given that B occurs? (5 pts)

(4) Are events A and B independent? Why/why not? (5 pts)
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Parcentiles of itha t distributian
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Probability of binemial distribution (EJp*(f—p)"'*
- P
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