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1. Suppose you have data on two variables, X and Y, in each of J groups. Let Bj represent the vector of
coefficients from the least-squares regression ot Y on X within the jth group, j =1,...,J. Prove that
the inverse-variance weighted combination of the within-group estimated coefficients is the same as the
vectorof caefficients for the least-squares regression using the pooled data. Explain why (a sketch will
suffice, no formal argument is needed) the pooled estimate of the slope estimates a combination of the
within-group regression slope and the between-group regression slope. (15 points)







3. Suppose we run this command:
a <- matrix(1:8, rnow = 2)

Then which of the following R expressions result in the following output?

(Write ‘Y’ for yes, ‘N’ for no, and ‘D’ or blank for ‘do not know’ +1 for a correct answer, -1

for a wrong answer and 0 for ‘D’)
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5. Discuss whether you should use the aggregate (marginal) or the segregated (conditional) data to attempt
to determine the true effect in the following situation: There arg tme—doetors-irasmret-tewis

performed 100 surgeries in his career, which are of two types: very difficult surgery and one ve
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aver all cases. or shguld vou conbult thelr successrafec for the easy and difficult cases separately,

W a successful surgery? (15 points)




6. Suppose you wish to estimate the relationship between income, Y, and education, X. Because
. re in the relationship you choose to fit a linear model using the log of Y

og(Y) ~ X, datd

Write the R code yo
extra year of educatjome=s

7. Which of the following R expressions resulf in the 101IOWINg OUutput !

twrite ‘Y’ for yes, ‘N’ for no, and ‘D’ or blank for ‘do not know’. +1 for a correct answer, -1
for a wrong answer and 0 for ‘D’)
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3. Discuss whether you should usg the aggregate (marginal) or the segregated (conditional) data to attempt
to determine the true effect i the following situation: In a study of a group of male 50 to 55-year-old
long-time smokers, researchers compared a group of heavy smokers with matched group (same age
range, sex and similar socioeconomic and environmental backgrounds) of light smokers. It was found
that lung function was worse in the group of heavy smokers than in the group of light smokers. The
researchers also measured the amount of tar deposit in the lungs of the subjects and classified subjects
as having heavy or light tar deposits. Would you get a better indication of the effect of smoking by
comparing the aggregated data for the two groups or by comparing the tar level specific data? (15
points)



situations when a) it would b imp ant to include a variable that is not significant an it
to exclude iable that is highly significant. Give examples of each situation
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