HRP 259 – Optional practice problems for final exam preparation: ANSWERS

Hypothesis Testing

1. Consider the following nonstatistical situation as a hypothesis test.  You just received a parachute that was inspected by an inspector whose null hypothesis is “this parachute will open.”

a. If the type I error (α) and the type II error (β) could be controlled statistically, which set of probabilities would you prefer be used if you were going to use the parachute?

(1) α=.001 and β=.10

(2) α=.05 and β=.05

(3) α=.10 and β=.001

Set (3); keep β as small as possible.
2. In a randomized clinical trial of a new osteoporosis drug, the treatment group (n=100) had a 7% increase in spine bone mineral density and the control group (n=50) had a 1% loss in spine bone density. The average spine bone density at the start of the trial was .80 g/cm2 (sample sd=.10 g/cm2).  At α=.05, is this a statistically significant difference in bone density change between the 2 groups?

t148=3.7; p<.05; yes

Confidence Intervals

3. What is the 95% confidence interval for the difference in change in spinal bone density between treatment and placebo for question (2) above?

.03-.098

4. A survey of 120 adults aged 19 to 74 found that only 9% of those surveyed reported following the National Cancer Institute’s recommendation of eating at least 5 servings of fruits and vegetables per day.  Use this information to make a 95% confidence interval for the true proportion of adults who follow this recommendation.

.04-.14  

5. The difference of the means of two normal distributions with equal variances is to be estimated by sampling an equal number of observations from each distribution.  If it were possible, would it be better—in terms of producing a narrower confidence interval—to halve the standard deviations of the populations or to double the sample size?

halve the SD
Sample Size/Power
6. How many people would you need to recruit for a randomized trial of drug A vs. placebo to have 80% power to detect a reduction in the occurrence of the outcome in the treatment (drug A) compared to the control (placebo) group from 6% to 5%?  Use α=.05, two-sided test.

8150 per group; 16,300 total

7. If you wanted to detect a difference in proportions of 1% between a treatment and a control group but had no clue as to the proportion of subjects who would develop the outcome in either group, what is the most conservative estimate of the sample size that you would need?

Using p=.5: 39,200 per group!
8. For a sample size of 100, how big would r  (Pearson’s correlation coefficient) have to be to be statistically significantly different than 0? 

r=.272

9. For a sample size of 1000, how big would r  (Pearson’s correlation coefficient) have to be to be statistically significantly different than 0?

r=.088
Chi-Square

10. Suppose you poll 100 members of the community and 100 athletes and ask them to rate how they think sports team members fare as role models for children—on a 4-point scale (excellent/good/fair/poor).  According to the following data, is whether or not you are an athlete related to your opinion on this question?

Athletes:  Excellent—16%, Good—38%, Fair—41%, Poor—5%

Community:  Excellent—12%, Good—56%, Fair—11%, Poor—21% 
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= 31; p<.05; not independent 
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