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Psychology 317 Exam #4
February 24, 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-d
49
Alec

2a-i
45
Jianli

3a-b
6
Erin

TOTAL
/100

1. Sarah Palin claims that 60% of the voting population of Alaska would like her to be the 2012 Republican presidential nominee. To investigate whether this is true, the Alaska chapter of the “Republicans for Sanity” Association (RFSA) plans to ask a random sample of N = 10 Alaskans whether they would support her as the 2012 nominee. (You may assume that all 10 people in the sample will respond “for Ms. Palin” or “against Ms. Palin”).

Suppose that the RFSA sets up the following hypotheses:

H0: Ms. Palin is correct: 60% of all Alaskans support her as the 2012 nominee

H1: Ms. Palin is incorrect: Fewer than 60% of all Alaskans support her as the 2012 nominee

The RFSA will decide, based on the results of its sample, whether or not they will support Ms. Palin. In other words, if enough people in the sample respond “against”, then the RFSA will decide that Ms. Palin is incorrect and they will not support her.
NOTE: Nothing in this problem should involve the normal approximation to the binomial. 
a) Suppose that the RFSA thinks Ms. Palin is a nutcase, so they are reluctant to support her as the nominee. Would this make them generally biased toward making a Type I error or toward making a Type II error? To achieve such a bias in their hypothesis-testing procedure, how should they set  relative to the normal 0.05 level? Give reasons for your answers. (15 points)

b) What should the RFSA use as a summary score, i.e., a single score representing the evidence from the survey that Ms. Palin’s claim is or isn't valid? Explain your answer. (5 points)

c) Suppose that, under pressure from statisticians, the RFSA decides that  should, as usual, be as large as possible, while remaining less than 0.05. Given this requirement, under what circumstances would the RFSA reject the null hypothesis? What would be the actual value of ? (20 points)

d) Suppose that in fact only one person from the sample responds “for” (i.e., that they would like Ms. Palin to be the nominee). Should the RFSA support Ms. Palin as the nominee or not? Whatever it does, what is the appropriate statement for the RFSA to make regarding the relation between its conclusions and the value of a? (9 points)

2. Based on long experience it is known that the annual rainfall at Misty Hollow, West Virginia is normally distributed with a mean,  = 120 centimeters and a standard deviation,  = 15 centimeters.  

Assume that next year (2011) can be considered a random year. All parts of this question have to do with probabilities of various rainfall amounts in Misty Hollow during 2011.

All parts to Question 2 are worth 5 points.

a) Using “c" as the variable for “Annual Misty Hollow rainfall in centimeters,” write the equation for the probability density function (p(c) as a function of c). 

b) Suppose that rainfall is measured in meters rather than cm (there are 100 cm in a meter). Using “m" as the variable for “Annual Misty Hollow rainfall in meters,” write the equation for the probability density function (p(m) as a function of m). 

c) Draw the graph that corresponds to your distribution from Part (a). Make sure to provide numbers on the horizontal axis, but don’t worry about providing numbers on the vertical axis. 

d) Describe why it would be impossible for annual Misty Hollow rainfall to be distributed exactly according to your equation from Part (a) or from Part (b). HINT: You should probably be able to answer this question even if your answers to Parts (a) and/or Part (b) are incorrect or even if you haven’t answered them yet. 
e) Compute p(99 ≤ c ≤ 122)

f) Compute p(99 < c ≤ 122)

g) Compute p(c > 115)

h) Consider an interval, with c1 = 104 cm as its lower bound which contains 16.4% of the distribution. What is c2, the upper bound of this interval?

i) How would your answers for Parts (e) through (h) change (if at all) if rainfall were measured in meters rather than in centimeters?

3. You’ll recall from the last exam that the Muy Munchy Mixed Nut company produces mixed nuts as follows: In a giant vat, two kinds of nuts—pecans and walnuts—are thoroughly mixed. Proportions of nuts in the vat are as follows:

Pecans (P):
30%

Walnuts (W):
70%

Random samples of 20 nuts become gourmet snack-packs, which become “lunch” for United Airlines coach class passengers.

Air Sumptuous decides that it also will buy Muy Munchy mixed nuts. However, Air Sumptuous nut bags contain 460 nuts per bag. Calculate the probability that a random Air Sumptuous passenger will receive a bag that contains the following. Use the normal approximation to the binomial in your work, and don’t forget about the correction for continuity.  (3 points apiece)

a) p(320 ≤ W< 330)

b) p(W = 323)
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