Homework #7   DUE:  Thursday, October  29th in lab. 

NAME:

SECTION:

(All of #1 ,#2, #3 and #4 should be on Page 1)

In each probability calculation, remember to keep at least three decimal places.

1.  
Suppose in a certain game you are asked to draw one of four cards from a hat.  You can either draw a red, blue, green or orange card.  After you draw the card, you flip a fair coin (it either lands on heads or tails).  

a)  Using set notation, list the sample space for all of the possible outcomes in this process (i.e. Red-T would indicate the event of drawing a red card and then having a coin land on “tails”).    

b)  In this game, you automatically win one round if you draw a green card and observe a “heads up” when you flip the coin.  Based on your sample space in part (a), what is the probability of this happening?

2.    After an unusually mild and cool early summer, your friend says, “Watch out!  We’ll pay for these great days later on in the summer.”  Comment on the validity of your friends’ reasoning in one complete sentence.

3.   Suppose a Philadelphia Phillies fan watching the upcoming World Series notices his favorite player has failed to get a hit in the last seven times at bat.  The fan claims his favorite player is “due for a hit” in his next at bat.  Comment on the validity of the fan’s reasoning in one complete sentence.    
4.    A recent Gallup Poll reported that approximately 17% of Americans report having been diagnosed with depression.   

a)  If we randomly sample three American adults, what is the probability that none of them report having been diagnosed with depression?

b)  If we randomly sample three American adults, what is the probability exactly one of them reports having been diagnosed with depression?

c)  If we randomly sample three American adults, what is the probability at least one of them reports having been diagnosed with depression?
(All of #5 and #6 should be on page 2) 
5.   To get to work, a commuter must cross train tracks.  The time the train arrives varies slightly from day to day, but the commuter estimates he’ll get stopped approximately 15% of the time on his way to work.  
a) During a 5-day work week, what is the probability he gets stopped every day?

b)  During a 5-day work week, what is the probability he gets stopped for the first time on a Friday?

c)  During a 5-day work week, what is the probability he gets stopped exactly once?

d)  During a 5-day work week, what is the probability he gets stopped at least once?

6.    A day trader buys an option on a stock that will return $100 profit if the stock goes up today and loses $200 if it goes down.  If the trader thinks there is a 75% chance that the stock will go up, what is his expected profit on the option today?
(All of #7 should be on page 3) 

7.  Suppose an insurance company offers a policy for $100 that insures people traveling into a certain remote wilderness area.  This policy covers the cost of evacuation from that region and initial medical treatment should their customers need it.  If a customer can make it to a road and can be helped with vehicle support, the estimated cost is $2,000.  If a customer needs to be evacuated by helicopter, the company estimates it will cost $15,000.  If a customer is both seriously injured and needs to be evacuated, the estimated cost is $30,000.  Previous data taken from this area show that 1 in 200 will need vehicle support, 1 in 2,000 will need helicopter support, and 1 in 5,000 will need both helicopter and extensivenmedical support.  Letting X = the amount of profit the company will earn from a policy, the corresponding  probability model is given below.  (Note:  you should be able to construct this same probability model based on the information provided above.)

	X
	P(X=x)

	$100
	.9943

	-$1,900
	.005

	-$14,900
	.0005

	-$29,900
	.0002


           a) What is the company's expected profit on a policy or E(X)?

           b) What is the standard deviation of X?

           c)  In part (a), you hopefully found the expected profit to be positive.  Even though the expected 
profit is positive, explain why this insurance company might be worried about their overall  
success.     

(All of #8 should be on page 4)

8.  A home investor decides to bid on two different houses.  The investor believes he can make a profit of $20,000 on house “A” and a profit of $45,000 on house “B”.  However, he thinks he has a 30% chance of winning the bid on home “A” and a 15% chance of winning the bid on home “B”.      

a)  Let X=the profit made on the two bids.  Create a probability model for X.

            b)  Verify that the probability model for X is a valid probability model.

            c)   Find the expected value of X (make sure to include units).

            d)  Find the standard deviation of X.

