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SM339 – Practice Quiz 1
This document may be freely distributed.

01/23/07
Instructions:

FIRST, give an answer to the question in one or more simple, direct English sentences. 

THEN, give supporting documentation. This may be in the form of Matlab code or calculator entries.

Rename the document with your alpha code. Put your name and alpha in the top rows of this document. Save your work to your local PC after finishing each problem.

Enter your answer directly in the Word document following the given question.

Email me your quiz before you leave. 
1. Suppose I wish to test

H0: p=0.6

Ha: p>0.6

Based on the number of successes in 400 trials. Find the (smallest) rejection region with α no larger than 0.05. 
Answer: 
>The rejection region is {257 or more successes}

>> bisect(@(k) nprob(400*.6,sqrt(400*.6*.4),k-.5,400),.05,200,400,.01)

ans =

  256.6101

>> bprob(400,.6,257,400)

ans =

    0.0454 
2. For the RR in #1, calculate the power when p=0.67.
Answer: 

>The power is 88.9%.
>> bprob(400,.67,257,400)

ans =

    0.8888

3. We plan to compare two diet methods. We will use 35 subjects in each group. We anticipate that the SD of weight loss will be about 2.2 lbs. How different will the average weight loss have to be in order to reject H0 with α=0.01?. 
Answer: 

>The absolute difference between the two averages would have to be 1.3546 lbs or more to reject H0.
>> bisect(@(d) nprob(0,2.2*sqrt(1/35+1/35),d,99),.005,0,10,.00001)

ans =

    1.3546

4. In the previous problem, in order that the power be 70% when the difference in means is 1.2 lbs, how many subjects should we have in each group (assuming the same number of subjects in each diet group)?   
Answer: 

>When n=75 (for each group), the RR for alpha=.01 is +/-0.9254. The power when the true difference is 1.2 is 0.6992. (Note that there is virtually no probability of the “other side” of the RR.)
>> n=75;

>> k=bisect(@(d) nprob(0,2.2*sqrt(1/n+1/n),d,99),.005,0,10,.00001)

k =

    0.9254

>> nprob(1.2,2.2*sqrt(1/35+1/35),k,99)

ans =

    0.6992

>> nprob(1.2,2.2*sqrt(1/35+1/35),-99,-k)

ans =

  2.6562e-005

5. Why is the concept of (statistical) power important? If a researcher is planning a study, how might he/she make use of the concept of power?    
Answer: 

>If we never reject H0, then we never make a Type I error. However, we would never correctly reject H0 when it is false. Power measures the ability of our method to correctly reject H0 when H0 is false. The probability of correctly rejecting H0 depends on the degree to which H0 is false. If the true mean is only slightly different from that specified in H0, it will be unlikely that our method will detect this. So, the calculation of power depends on what the true value of the parameter (mean or p) is. A researcher might feel that it is important that the procedure have a high probability of rejecting H0 when the difference from H0 is a specified value. Then he/she could design the procedure so that the probability of rejecting H0 for that value of the parameter is some fairly high value. Generally, to achieve this for a specified value of alpha will require adjusting the sample size.
