Chapter Ten (Pagano and Gauvreau) Homework solutions

#8 graded as follows – 1 point for each of the four factors

#11 graded as follows – 1 point for each part

# 13 graded as 2 points.

1. The purpose of a test of hypothesis is to discover if our sample provides enough evidence for us to reject the null hypothesis (and thus to believe the alternate hypothesis). The hypotheses are statements about the values of a particular parameter of interest.

2. No, a hypothesis never proves a null hypothesis. We say that there is insufficient evidence to reject the null hypothesis, but this does not mean that the null is true.

3. A p-value is the probability of observing a sample statistic as or more extreme than the one we actually observed in our sample, IF the null hypothesis is true. It thus gives in some sense an idea of whether we should reject the null hypothesis or not.

4. A CI for a parameter and a hypothesis test for that parameter are different ways of organizing the same information. If a 95% CI for mu contains any particular value for mu tested as a null hypothesis, then the null hypothesis in a two-sided hypothesis test of that value will not be rejected at the 5% level of significance.

5. If we are sure (usually because of physical or common sense constraints) that we are interested only in one direction for the alternate hypothesis, we could perform a one-tailed test.

6. error one: reject the null hypothesis when it is true

error two: do not reject the null hypothesis when the alternate hypothesis is true.

7. Obvious (?)

8. Four factors that affect the power of a test are: the difference between the values of the parameter in the null and the alternate hypotheses; the sample size, the standard deviation; the significance level.

11.

(a) A 95% CI for mu = (25 +/- 2.000(2.7/sqrt(58))) = (25 +/- 0.709), using 60 degrees of freedom as the nearest available table value). This could be presented as 25+/-0.7, I think.

(b)
Step 1
Null hypothesis: mu = 24



Alternate hypothesis: mu not equal to 24


Step 2
Choose alpha to be 0.05, as instructed


Step 3
Calculate the test statistic; T = (25 – 24)/(2.7/sqrt(58)) = 2.82. If using the table, again with 60df, since that’s the closest we can get, we find that the p-value must be between 2(0.005) and 2(0.0005), i.e. between 0.01 and 0.001. We don’t need to know it exactly, since whatever it is, it’s less than alpha!

(c)
Step 4
Since p < alpha, we reject the null hypothesis and believe that the mean of the diabetics-to-be is different (higher) than the normals.

(d) Based on the 95% CI for mu in (a), we would have been able to reject the null hypothesis, since the posited value for mu, 24, is not inside the 95% interval. (See #4)

13.
Null hypothesis: 
Do not approve drug 





(drug is not safe/ineffective)


Alternate hypothesis
Approve drug





(drug is safe/effective)

The FDA can only completely eliminate Type II errors if it never approves drugs regardless, which is of course silly.
