Chapter 14 HW solutions

(BIOSTAT 200 grade 3 , 8 and 12 only)
1. It is appropriate to use the normal approximation to the binomial distribution when both np and n(1 – p) are greater than 5.

2. The continuity correction is used to make the approximation to the binomial distribution more accurate. It is used for small size samples.

[2 points for each factor for a total of 6]

3. The factors affecting the length of a CI for proportions are: the level of confidence chosen, and hence the z-score (directly); the size of the sample (inversely); the proportion p (directly) – the CI will be longest, for given z and sample size, when p = 0.5

[grade b, c, d, and e for 1 point each]

8. a. p-hat = 473/488 = 0.969

b. a 95% CI for p = 0.969 +/- 1.96 (0.969*0.031/488)^0.5 = 0.969 +/- 0.015 = (0.954, 0.984)

c. We are sure that if we took infinitely many samples of size 488 from the population of interest and constructed 95% CIs for p, then 95% of these CIs would contain p and 5% would not. We hope that this single one that we calculated is one of the ones that does contain p, and in that sense are 95% sure that it does.

d. A 90% CI for p (using z = 1.64 or 1.65 or 1.645) = (0.958, 0.980)

e. The 90% interval is (of course) smaller than the 95% interval.

11. [Grade 1 point for a, 3 points for b – should have all 4 steps (no points for choosing alpha), 1 point for c]

a.
p-hat1 = 13/311 = .042


p-hat2 = 22/310 = .071

b.
Step 1: H0: p1=p2 vs H1: p1 not equal to p2


Step 2: Choose alpha = 0.10, as instructed


Step 3:
first calculate pooled p-tilde = (13 + 22)/(311 + 310) = 0.056

test stat (z) = ((0.071 – 0.042) – 0)/ ((0.056*0.944)* (1/311 + 1/310))^0.5

so z = 1.57

this gives a p-value for the two tailed test of 2*0.058 = 0.116


Step 4: Since p > alpha, we cannot reject the null hypothesis at the 10% significance level.

c.
We conclude that there is insufficient evidence to suggest that the 2 proportions are not the same.

12. [Grade 1 point for a, 2 points for b (half a point for each of the 4 steps), 1 point for c, 1 point for d (no need to make any comments – the interval alone is sufficient]

24.7% of 97 = 24 people


17.4% of 161 = 28 people

a. p-tilde = (24 + 28) / (97 + 161) = 0.202

b.
Step 1: H0: p1=p2 vs H1: p1 not equal to p2


Step 2: Choose alpha = 0.05


Step 3:
(use pooled p-tilde for the test stat)

test stat (z) = ((0.247 – 0.174) – 0)/ ((0.202*0.798)* (1/97 + 1/161))^0.5

so z = 1.41

this gives a p-value for the two tailed test of 2*0.079 = 0.158


Step 4: Since p > alpha, we cannot reject the null hypothesis at the 10% significance level.

c. We conclude that there is insufficient evidence to suggest that the 2 proportions are not the same.

d. A 95% CI for p1 – p2 = (0.247 – 0.174) +/- (1.96* ((0.247*0.753/97) + (0.174*0.826/161))^0.5) = 0.073 +/- 0.104 = (-0.031, 0.177)

Note that since this interval contains zero, we cannot reject the null hypothesis of no difference in the two proportions at 5% significance, even though we used a different (non-pooled) estimate for the standard error of the difference in sample proportions. This is of course not a surprise.

Also note that in both 11 and 12, I chose the larger sample proportion to be p1, so that I got positive differences. It is not incorrect to choose the smaller sample proportion as p1, but then you’ll get negative differences, which are both harder to work with and to understand.

