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Problem 1

The following data were obtained from a survey of thyroid dysfunction among an
elderly population aged 65 or over. This sample was drawn by a simple random
sampling scheme from the elderly population.

Thyroid dysfunction
Sex Yes No Total
Female 28 (3.05%) 368(40.13%)  396(43.18%) -
Male 35(3.82%) 486(53%) 521(56.82%)
Total 63(6.87%) 854(93.13%)  917(100%)

Inside the parentheses are percents of the total sample.

(1) There are four cells in this 2 by 2 table. Please determine the joint distribution of
the counts of the 4 cells when repeated samples are drawn (i.e. the sampling
distribution of the counts). (5 43)

(2) Please construct a 95% confidence interval on the proportion of thyroid
dysfunction among the elderly population (so-called prevalence of thyroid
dysfunction) using normal approximation to a binomial distribution when the
sample size is sufficiently large. (5 47)

(3) Please use Pearson chi-square statistics to test whether the prevalence of thyroid
dysfunction is sex-dependent. A p-value less than 0.05 indicates statistical
significance. (5 43)

(4) Please construct a 95% confidence interval on the odds ratio measuring the
strength of association. Assurne that the sample size be sufficiently large. (5 43)

Note: The upper 2.5 percentile of a standard normal distribution is 1.96 and the upper
5 percentile of a chi-square distribution with 1 degree of freedom is 3.84.

Problem 2

In the planning stage of the above survey, the sample size was determined by either of

the following approaches.

(1) If the sample prevalence of thyroid dysfunction were to be within 3 percentage
point of the population prevalence (i.e., the margin of error is +3%) at the
confidence level of 95%, what would be the required sample size? (5 43)

(2) If the population prevalence were 4% (ie., Assume that under the null hypothesis
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the prevalence be 4%), the probability of rejecting it would not exceed 5% (ie.,
The probability of type I error is not larger than 0.05); If the population
prevalence were 7% (i.¢., Assume under the alternative hypothesis the prevalence
be 7%), the probability of rejecting it would not exceed 10% (i.e., The probability
of type II error is no larger than 10%). Using the sample prevalence as the test
statistics, what would be the required sample size? (5 43) |
(3) Please compare the sample sizes in (1) and (2), and comment on the comparison.

(10 47)

Note: The upper 5 percentile of a standard normal distribution is 1.645 and the upper
10 percentile of a standard normal distribution is 1.28.

Problem 3
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.o (coronary heart disease) tyEs k& BMAYE 374, LIFECHEE -
SRR SR RS SEAMSEARE - BURABAERGARZ —,
LREEHFLEXNTABBORE AL, RATCRETRATH D ALE -
AFHBRHTRET, BEF2w+EREABORHFREECACTRES L
f, e SER (100224) MIMEEATEEY, ARFHAFLERLE
FRUMEBEGH AR ©

1) B ERAREHEH (5 5)

2) ZSHUBEERTHACEEREARDEGZRE, THREAHTARH?
43)

3) HRERBORATESTR, KRATEARBANG? (2R EHAT
Flea R B ) (10 53)

4) 48 PR R A TR B, 3o 3R AR o AT I AR 3L R MR L
ik ?(10 71)





