Name

Section


Psychology 317 Exam #5

March 10, 2010

Instructions

1. Use a pencil, not a pen

2. Put your name on each page where indicated, and in addition, put your section on this page.

3. Exams will be due at 10:20!

4. If you find yourself having difficulty with some problem, go on to the rest of the problems, and return to the troublemaker if you have time at the end of the exam.

5. Leave your answers as reduced fractions or decimals to three decimal places.

6. CIRCLE ALL ANSWERS: You will lose credit if an answer is not circled!!

7. Check to make sure that you have all questions (see grading below)

8. SHOW ALL YOUR WORK: An answer that appears from nowhere will receive no credit!!
9. Don't Panic!

10. Good luck!

Grading

Problem
Points
Grader

1a-f
55
Chris

2a-c
30
Yigu

3
15
Alec

TOTAL
/100

1. Cyclotronics Inc. manufactures bike frames whose weight is distributed with a mean of 902 gms and a standard deviation, σ, of 22 gm

Cyclotronics is always trying to decrease the weight of the bike frames they manufacture. One day their scientists report that they may have invented a new process that decreases bike frames weight by 13 gm. However, they are not entirely certain that their new process actually works and if it doesn't, it will leave the frame weight unchanged.

Cyclotronics selects a random sample of n = 17 frames manufactured by the new process, and weighs them all. It wishes to assess whether the manufacturing change does or does not cause the predicted weight decrease.

a) What are appropriate null and alternative hypotheses for dealing with this question? (4 points)

H0:

H1:

b) What would be an appropriate summary score to use for testing the hypotheses? (3 points)

c) Using the  = 0.13 level, what is the criterion summary score that would determine whether you would make one decision or another? State the decision rule with respect to this criterion. (20 points)

d) What is the power of the test implied by Part c? State explicitly what the power that you calculate refers to. (Suppose, for example that you calculated power to be 0.70. What would this number, 0.70 be the probability of?) Also, what is ? (9 points)

Question 1 continues on the next page  (

Question 1 continues…

e) Based on your answer to Part c, make up two hypothetical obtained summary scores, one of which would lead you to make one decision, and the other of which would lead you to make a different decision. State explicitly what your conclusion would be for each of the two hypothetical summary scores. (4 points).

f) Suppose that your sample mean frame weight using the new process were M = 890 grams. What would be the 75% confidence interval around this sample mean? (15 points)

2. It’s known that the breaking strength of Twist-O climbing ropes is normally distributed with a population standard deviation,  = 0.85 pounds (Breaking strength refers to the amount of force that must be applied to the end of an Twist-O rope before it breaks)

Twist-O develops two new methods, Method 1 and Method 2 for manufacturing climbing ropes. Of interest is whether the two methods differ in the population mean breaking strength of the resulting climbing ropes. Method 1 is easy to use and a sample of n1 = 150 Method-1 climbing ropes is obtained. However Twist-O is having serious problems with Method 2 and only n2 = 2 Method-2 climbing ropes can be obtained (however, you may assume that these two Method-2 climbing ropes comprise a random sample of ropes made using Method 2).

Twist-O plans to test the null hypothesis that Methods 1 and 2 do not differ in the breaking strengths of resulting climbing ropes against the alternative hypothesis that the two methods do differ. Twist-O plans to use an  level of 0.08. 

a) What should Twist-O use as a summary score, and what would be its decision rule, i.e., under what circumstances should Twist-O reject or not reject the null hypothesis? (10 points)

b) Suppose that the results were: M1 = 423.2 lbs and M2 = 421.4 lbs. Compute 78% confidence intervals around M1, M2, and your summary score . (10 points)
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Question 2 continues…
c) Suppose the experiment is eventually re-done under the assumption that Method-2 ropes have lower breaking strengths than Method-1 ropes. Method-2 problems have been resolved and samples of n1 = n2 = 115 climbing ropes are obtained from each of the two methods. Again, ais set to 0.08. 

Suppose that in reality Method-2 ropes have breaking strengths that are 0.25 lbs less than Method-1 ropes. What is the probability that you will end up rejecting the null hypothesis of no difference between the methods? What is the probability that you will fail to reject this null hypothesis? (10 points)
3. A lizrat is a kind of rat found in Borneo. There are gray and brown lizrats. Suppose that gray adult female lizrats have weights that are distributed with a standard deviation, σG = 3.34, while brown adult female lizrats have weights that are distributed with a standard deviation, σB = 10.12. Suppose that random samples of nG = 6 gray adult female lizrats and nB = 10 brown adult female lizrats are obtained and their weights are measured.  The mean weights are MG = 980 gms and MB = 900 gms. Compute a 95% confidence interval around the mean difference. (15 points)
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