Biostat Ch 20 solutions

1. Probability of success is not in the required range (minus infinity to plus infinity) for linear regression variables. Equivalently, it is not a continuous variable.

5. a. It decreases (the coefficient of number of prenatal visits is negative)

b. The relative odds are 2.179 of an unmarried mother’s baby suffering from syphilis versus married mothers. (e ** 0.779)

c. relative odds are 3.873 (e ** 1.354)

d. Log odds ratio is 1.354.

Use 1.96 * 0.162 for the margin of error, giving 0.3175

Therefore a 95% CI for log odds ratio is 1.354 +/- 0.3175 = (1.036, 1.672)

Thus, the 95% CI for OR is (2.82, 5.32). Clearly, 1 is outside this interval! We conclude that cocaine use increases the probability of syphilis in newborns. We must be careful not to say that cocaine use “causes” syphilis, of course!

7.a. ln (p-hat/1 – p-hat) = -0.3037 –0.2496 * apgar5.

Since the sign of the coefficient of apgar5 is negative, this means that the higher the child’s apgar5 score, the lower the odds and hence the probability of a germinal matrix hemorrhage.

b. Substitute and 3 and 7 into the equation, to get, respectively, p-hat = 0.259 and 0.114.

c. Refer to the STATA output, in particular the p-value next to the coefficient of apgar5, to see that the p-value is 0.017. We thus reject the null hypothesis that the coefficient of apgar5 is zero, i.e. there is a relationship between the response and the predictor variable.

d. Here, ln (p-hat/1 – p-hat) = -1.5353 –1.46 * toxemia.

Since the sign of the coefficient of toxemia is negative, this means that if the mother has toxemia (tox = 1), the lower the odds and hence the probability of a germinal matrix hemorrhage. (The fact that this result is perhaps odd is explained by the fact that the regression is not a “good” one – see (g))

e. 0.046 and 0.1772, respectively (substitute “1” and “0” into the equation and solve for p-hat).

f. 0.23, straight from STATA

g. (0.031, 1.88), straight from STATA.

This suggests that the logistic regression is NOT good, or useful, as 1 is included in the interval, and so we cannot reject the null hypothesis that having toxemia has no effect on germinal hemorrhage.

