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Psychology 317 Final Exam

March 14, 2006

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-c
20
Becky

2a-e
26
Vickie

3a-b
10
Ren

4a-b
10
Bailey

5a-c
25
Greg

6a-b
9
Katie

TOTAL
/100

1. There are 5,000 DVD titles in Sharma’s DVD Emporium. The probability that a randomly-chosen DVD comes in widescreen (W) is 0.6, while the probability that a randomly-chosen DVD is in black-and-white (B) is 0.1. There are 325 widescreen black-and-white DVD titles.

a) Fill in the numbers in the following contingency table. (9 points)
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b) Are the events “Widescreen” and “Black-and-White” independent or not independent? Give a reason for your answer. (5 points)

c) Based on your contingency table, compute the following: (2 points apiece)

p(B 
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2. On each trial of the game of “Pickle” you flip a penny and then you flip a nickel.  The penny is biased such that it comes up heads with a probability of p(H) = 0.75. The nickel is influenced by the penny: If the penny comes up heads, then the nickel comes up heads with probability 0.50; however, if the penny comes up tails, the nickel comes up tails with probability 0.90.

Consider a random variable that assigns the square of the number of heads that you get on a given Pickle trial (NOTE: Of course, both the penny and the nickel have both heads and tails).

a) List the members of V, the set of all values that this random variable could assign. (We recommend that you list the values vertically in the space below and leave room for more stuff to the right of your answer). (3 points)

b) What is the theoretical probability distribution of V, i.e., the probability of each member of V. (We recommend that you list your answers in the space above corresponding to your answers to part a). (6 points)

c) Suppose that you played 9,600 Pickle trials.  What is the theoretical frequency distribution of V, i.e., what do you expect the frequency of each member of V to be? (We recommend that you list your answers in the space below part a corresponding to your answers to parts a and b). (3 points)

d) What is the expected value, variance, standard deviation, median, and mode of the theoretical frequency distribution in Part (c)? (We recommend that you do additional calculations in the space under part a ). (10 points)

e) Suppose that you increased the number of trials in Part (c) to 96,000. Would the theoretical frequency distribution differ from what you calculated it to be in Part (c), and would your answers to part d change? Justify your answer. (4 points)

3. In Seattle,  rush-hour driving times between downtown Bellevue and downtown Seattle are distributed normally with a mean time , , of 32.8 min and a variance, 2, of 18.

a) Consider an interval between X1 and X2 where X1 = 33.6 min. Determine X2 such that

p (X1 ≤ X ≤ X2) = 0.35

(6 points)

b) Repeat Part (a) but compute X2 assuming the interval is,

p (X1 < X < X2) = 0.35

NOTE: If you use any shortcuts in coming to your answer, be sure to explain what they are. (4 points)

4. You throw a fair coin 400 times. 

a) What is the probability that you will get between 160 and 240 heads out of the 400 throws? Give your answer to 2 decimal places. Show how you got your answer. (6 points)

b) What is the probability that the proportion of heads that you get will be between 0.4 and 0.6? Again give your answer to 2 decimal places. Show how you got your answer. (4 points).

5. In Federal courts, for people convicted of “consorting with terrorists,” the duration of jail sentences is known to be normally distributed with a standard deviation, , of 2.5 years.

Gloria, a criminologist, believes it to be possible that “consorting with terrorists” jail sentence durations are longer after 9/11/2001 than before 9/11/2001. So, from Federal court records, she obtains a random sample of nB = 25 before-9/11 jail sentence durations. However, the Feds are very secretive about anything having to do with after-9/11 “consorting with terrorists” jail sentences, and Gloria is only able to obtain nA = 1 such after-9/11 sentence durations.

a) Suppose Gloria wishes to test the alternative hypothesis that after-9/11 sentence durations are longer than before-9/11 sentence durations against the null hypothesis that the before- and after-9/11 sentence durations don’t differ. She plans to use an  level of 0.02. She plans to carry out standard hypothesis testing steps. What would be her criterion summary score, or scores, for rejecting ? (12 points)

b) Suppose that in fact that the population mean before-9/11 sentence duration is B = 21.2 years while the population mean after-9/11 sentence duration is A = 25.4 years . What is the power of the test you performed in Part (a)? (5 points)

c) Suppose that the mean of Gloria’s 25 before-9/11 sentence durations is MB = 20 years while her one after-9/11 sentence duration is 25 years. Compute 80% confidence intervals around MB, around MA, and around the summary score that you would have used in the hypothesis testing procedure of Part (a).  (8 points)

6. Carl, a serpentologist, while exploring a remote area of the Australian Outback, has discovered a sample of n = 3, never-before-observed blue rattlesnakes.

Carl is interested in the rattlesnake lengths, which he (very carefully) measures. They turn out to be (in centimeters)

	Rattlesnake
	Length (cm)

	1
	108

	2
	120

	3
	131

	X
	

	X2
	


a) What are the sample mean, variance, and standard deviation of this sample of blue rattlesnakes? (3 points)

b) What are the best estimates of the mean, variance, and standard deviation of the population of blue rattlesnakes from which this sample is drawn? (3 points)

c) What is your best estimate of M,  and M, the mean, variance and standard deviation of the sampling distribution of sample means from which your sample mean is drawn?  (3 points)
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