PROBABILITY WORKSHOP

25 May 2005
Colvard's Logical Premises:

        All probabilities are 50%.  Either a thing will happen or it won't.

Colvard's Unconscionable Commentary:

        This is especially true when dealing with someone you're attracted to.

Grelb's Commentary

        Likelihoods, however, are 90% against you.

Homework #2 due May 31

Chapter 3 of McClave & Sincich: 7, 10, 15, 24, 26, 42, 48, 52, 60, 69, 71, 74, 83
Chapter 4 of McClave & Sincich: 3, 12, 15, 18, 31

Chapter 6 of Howell: 2, 3, 10, 11, 12

Let's start with some basics…..

What is a sample space? 

What is the sample space of a coin toss? 

What is the sample space of drawing a particular card from a full deck?  

What is the sample space of drawing a heart from a full deck? 

What is the range of probability for a sample point (or "simple event")?

What is the summed probability of all sample points in a sample space? 

How do you find the probability of an event made up of several sample points? (rephrase this question in your own words first)

When a meteorologist says that "the probability of rain this afternoon is .4" does it mean that 40% of the time during the afternoon, it will be raining? What does it in fact mean? 

What is the probability that it rained yesterday in New York?

What is the probability that it didn't rain yesterday in New York? What is this probability called, when related to the previous question's probability? 

Finding one-way probabilities 
Using a Complement
1. A die is rolled four times.  Find the chance of not getting 4 sixes.

2. Kevin flips a coin four times.  What is the probability that he gets heads on at least one of the four flips?

3. OPTIONAL Ten stone tiles with numbers from 0 to 9 are placed in a bowl.  Frank takes one tile from the bowl, records the number, then replaces the tile and takes another tile from the bowl.  If it is possible for the same tile to be taken from the bowl both times, what are the chances that at least one of the numbers Frank records is a 7?

OR problems – requiring use of the additive rule

Take a moment to review the additive rule of probability!!!  Then go on….

	Brown
	Blue
	Green
	Other

	.65
	.20
	.10
	.05


4. You have placed a bet with your spouse on the eye color of your soon-to-arrive first child.  You will win the bet if the child has blue or green eyes.  What is the probability that you win the bet?

	1 million
	1.5 million
	2 million
	4 million
	10 million

	0.1
	0.2
	0.4
	0.2
	0.1


5. Rotter Partners is planning a major investment.  The amount of profit is uncertain but a probabilistic estimate gives the above distribution.  What is the probability that Rotter Partners makes over 2 million dollars?   What is the probability that they make under 10 million dollars?

6. OPTIONAL Two coins are tossed.  You will win the game if the first is heads or the second is tails.  What is the probability that you will win?

AND problems – requiring use of the multiplicative rule – do you remember the multiplicative rule?

7. Josh flips a coin 4 times.  What is the probability that he will get heads on the first 2 throws and tails on the last 2 throws?

8. There are a total of 10 marbles in a jar, of which five are green marbles and 5 are blue.  If 2 marbles are removed from the jar at random, what is the probability that the 2 marbles removed from the jar will both be blue?

9. OPTIONAL A deck of cards is shuffled and the top two cards are placed face down on a table.  True or false, and explain.

a) There is 1 chance in 52 for the first card to be the ace of clubs.

b) There is 1 chance in 52 for the second card to be the ace of diamonds.
Finding two-way probabilities 
Conditional Probability
What's the formula used to conditional probability?

	Highest Education
	Employed
	Unemployed

	Did not finish high school
	11,139
	16,186

	High school but no college
	35,137
	22,084

	Less than a bachelor’s degree
	31,975
	13,496

	College graduate
	36,269
	11,112


10. What is the probability that a person is a college graduate, given that he/she is employed?

11. What is the probability that a person is employed, given that he/she is a college graduate?

12. OPTIONAL The probability of a person liking chocolate ice-cream is 60%.  The probability of a person liking vanilla ice-cream is 80%.  The probability of a person liking both chocolate and vanilla ice-cream is 50%.  Create a table that shows these probabilities. What is the probability that a person chosen at random will like chocolate ice-cream, given that he/she likes vanilla?

13. OPTIONAL At a certain sports club, 60 members play tennis, 30 play golf, 15 play both golf and tennis, and 25 play neither golf nor tennis.  What is the conditional probability that a member chosen at random will play golf, given that he/she plays tennis? 

Statistical Independence

What are the steps to take to determine statistical independence? Review them before attempting the following problems…. 

14. In problems 10 and 11 above, are the events “college graduate” and “employed” statistically independent?

15. Examine the table below. Are the events “married” and “age 30-64” statistically independent?  

	Age
	Married
	Unmarried

	18-29
	7,842
	14,670

	30-64
	43,808
	18,881

	65 +
	8,270
	10,399


16. OPTIONAL Among a group of classmates, 4 like to wake up early, 24 like to stay up late, 3 like to get up early and stay out late, and 7 like neither to wake up early nor to stay up late.  Depict this in a table or in a Venn diagram. Are the events “like to wake up early” and “like to stay up late” statistically independent?

Problems that combine AND and OR

17. An ordinary deck of 52 cards is shuffled.  What is the probability that the top four cards have different suits?

18. Urn A contains 3 red and 3 black balls, whereas urn B contains 4 red and 6 black balls.  If a ball is randomly selected from each urn, what is the probability that the balls will be the same color?

19. In the game of monopoly, a player rolls two dice, counts the total number of dots, and moves that many squares.  Find the chance that the player moves 11 squares (no more and no less).

Mixing it up!

20. A six-sided die with faces numbered one through six is rolled twice.  What is the probability that the face with the number 2 on it will not be facing upward on either role?

21. A six-sided die is tossed twice.  What is the conditional probability of getting a 4 on the second toss, given that you got a 4 on the first toss?

22. You have torn a tendon and are facing surgery to repair it.  The orthopedic surgeon explains the risks to you.  Infection occurs in 3% of such operations, the repair fails in 14%, and both infection and failure occur together in 1%.  What percent of these operations both succeed and are free from infection?

23. Vivian, an adequate blackjack player at best, has a 25% chance of winning each hand of blackjack she plays.  If she has $300, and bets $100 a hand, what is the probability that she will still have money after the third hand?

24. A poker hand is dealt.  Find the probability that the first four cards are aces and the fifth is a king.

25. Two cards will be dealt from a well shuffled deck.  What is the probability that at least one of the two cards is a queen?

26. If x is to be chosen at random from the set {1,2,3,4} and y is to be chosen at random from the set {5,6,7}, what is the probability that xy will be even?

