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For many imporiant processes that occur in the body, direct measurement
of characteristics of the process is not possible in live individuals. In many
cases, however, we can measure a biomarker, a biochemical substance that is

relatively easy to measure and is associated with the process of interest. Bone

turnover is the net effect of two processes: the breaking down of old bore,
called resorption, and the building of new bone, called formation. One bio-
chemical measure of bone resorption is tartrate resistant acid phosphatase
(TRAP), which can be measured in blood. In a study of bone turnover in
young women, serum TRAP was measured in 31 subjects.* The units are
units per liter (U/l). The mean was 13.2 U/l. Assume that the standard devia-
tion is known to be 6.5 U/l. Give the margin of error and find a 95% confidence
interval for the mean for young women represented by this sample.

Refer to Exercise 6.5. Repeat the calculations for a 99% confidence interval.
How do the results compare with those in Exercise 6.5?

A new bone study is being planned that will measure the biomarker TRAP
described in Exercise 6.5. Using the value of o given there, 6.5 U/, find the
sample size required to provide an estimate of the mean TRAP with a margin
of error of 2.0 U/l for 95% confidence.

Refer to the previous exercise. In similar previous studies, about 20% of the
subjects drop out before the study is completed. Adjust your sample size re-
quirement to have enough subjects at the end of the study to meet the margin
of error criterion. )

The level of calcium in the blood in healthy young adults varies with mean
about 9.5 milligrams per deciliter and standard deviation about o = 0.4. A
clinic in rural Guatemala measures the blood calcium level of 160 healthy
pregnant women at their first visit for prenatal care. The mean is ¥ = 9.57. Is
this an indication that the mean calcium level in the population from which
these women come differs from 9.5?

{a) State Hp and H,.

(b) Carry out the test and give the P-value, assuming that ¢ = 0.4 in this pop-
ulation. Report your conclusion. !

(c) Give a 95% confidence interval for the mean calcium level u in this pop-
ulation. We are confident that u lies quite close to 9.5. This illustrates the
fact that a test based on a large sample (n = 160 here) will often declare
even a small deviation from Hj to be statistically significant.

6.109 A study of the pay of corporate chief executive officers (CEOs) examined the

increase in cash compensation of the CEOs of 104 companies, adjusted for
inflation, in a recent year. The mean increase in real compensation was X ==
6.8%, and the standard deviation of the increases was s = 53%. Is this good
evidence that the mean real compensation y of all CEQs increased that year?
The hypotheses are

Hg:po =0 ({no increase)

H,:p >0 (an increase)

Because the sample size is large, the sample s is close to the population o, so
take o = 53%.

(a) Sketch the normal curve for the sampling distribution of X when Hj is
true. Shade the area that represents the P-value for the observed outcome

X = 6.8%.
(b) Calculate the P-value.

(c¢) Is the result significant at the & = 0.05 level? Do you think the study gives
strong evidence that the mean comnensation of all CEOs went up?




