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Psychology 317 Exam #2

January 26, 2009

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!

INFORMATION AND DEFINITIONS

a) A “fair die” is a die that has a 1/6 probability of coming up each of the numbers 1-6.

b) A “fair coin” is a coin that has a .5 probability of coming up heads.

c) A standard deck has 4 suits (Clubs, Diamonds, Hearts, Spades) with 13 cards per suit (Ace, 2-10, Jack, Queen, King).

Grading

Problem
Points
Grader

1a-e
27
And

2a-g
33
Yu

3
15
Zach

4a-c
24
Courtney

TOTAL
/100

1. A detailed audit is done of all tax returns from Cheney’s Hole, Wyoming. The audit reveals that 70% of income-tax return errors were originally undetected by the IRS. Of these undetected errors, 80% favored the taxpayer, while 30% percent of originally detected errors favored the taxpayer.

In this problem let the event “error undetected by the IRS” be designated “U” and let the event “error favored the taxpayer” be designated “F”.

a) Fill in the  contingency table below with probabilities of all pertinent events. (9 points)
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Based on your contingency table, calculate the following (4 points apiece)
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e) Suppose there are 150 taxpayers in Cheney’s Hole.  How many undetected returns are there that favor the taxpayer? (6 points)

2) A coin is tossed and then a card is drawn from a well-shuffled deck.  The coin is biased such that the probability of a head is .8. The person who draws the card is affected by the coin's outcome in the following way:

If the coin comes up heads, the person draws a diamond with a probability of 0.400, and the other three suits, spades, hearts, and clubs, with equal probabilities.

If the coin comes up tails, the person draws a diamond with probability 0.800, a spade with probability 0.100, and a heart with probability 0.080.

a) Represent this situation with a contingency table, which you should draw in the space below. Fill in both joint and marginal probabilities (15 points)

Based on your contingency table, compute the probabilities of the following events (remember to be sure to show where you got your answer): (2 points apiece)

b) A diamond is drawn

c) the coin comes up heads and a diamond is drawn

d) the coin comes up tails given that a club is drawn

e) the coin comes up heads or tails given that a heart is drawn

f) the coin comes up heads or tails and a heart is drawn

g) Re-draw the contingency table of Part (a) below assuming, as is normally the case, that the coin's outcome and the card-drawing outcome are independent. However, assume that the coin is still biased, i.e., p(H) = 0.8. (8 points)

3. Suppose that in the town of Sawdust, Arizona, every person is either a “night person” (meaning he or she is out only at night but never during the day) or a “day person” (meaning he or she is out only during the day but never during the night). 

Of concern are rattlesnake bites. This is a fact: 80% of all rattlesnake bites are incurred by day people; the other 20% are incurred by night people. 

Make up an example showing that this fact is possible even if the probability that a person is bitten by a rattlesnake is greater at night than during the day. Use “B” as the event “person is bitten by a rattlesnake”. Use “D” as the event “person is a day person”. Use “N” as the event, “person is a night person.” Make up actual numbers to make your argument. (16 points)

HINT: Notice that the fact says that p(D|B) = .8, and p(N|B) = .2.

4. Suppose that you throw two dice, one blue and the other yellow.  The blue die is normal, but the yellow die is biased such that it comes up a “1” with a probability of 0.50, a “2” with probability 0.30 and each of the other numbers with probability 0.05.

Consider a random variable that assigns how many odd numbers come up when you throw the two dice (For instance, (B1,Y1) would assign a 2, (B1,Y6) would assign a 1, and so on).

a) List the members of V, the set of all values that this random variable could assign. (6 points)

b) What is the theoretical probability distribution of V, i.e., the probability of each member of V. (15 points)

c) Suppose that you performed this dice-throwing exercise 190 times.  What is the theoretical frequency distribution of V, i.e., what do you expect to be the frequency of each member of V? (3 points)
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