
6.2 Probability! 
 
Preview: We are preparing for the critical chapter 7 (the biggest chapter in the book!), when 

we will learn about the normal and binomial probability distributions. Both of these will be 

HUGE for us. But first we have to learn about basic probability and the probability rules, so 

let’s jump in! 

 

Last time we saw some terms: chance experiment, sample space, events, E and F, E or F, not 

E. Time for probabilities! 

 

There are two ways we can find probability.  We can find it exactly, or we can estimate it. 

 

1.  Finding It Exactly:  Classical Probability 

Here is the definition of probability: 

 

If every outcome in the sample space of a chance experiment is equally likely, then the 

probability of E, written P(E) is: 

 

 
The number of outcomes favorable to E

( )
The total number of outcomes in the sample space

P E    

 

This is called the “classical” definition of probability, and it works as long as every outcome 

in the sample space is equally likely.  That happens in simple examples. 

 

Examples: 

 #1:  Roll a die.  S = {1,2,3,4,5,6} 

  First:  Are the outcomes equally likely? 

  P(1) = ? 

  P(even) =? 

  P(a number greater than 9)=? 

 

 #2:  Pick a card from a deck.  S = {Ace of clubs, 2 of clubs, 3 of clubs, … } 

  First:  Are the outcomes equally likely? 

  P(Ace of clubs) = ? 

  P(a club) = ? 

  P(an ace) = ? 

  P(a face card) = ? 

 

 3:  Mr. Simon wears some clothing.  (Thank GOD!).  S = {(Red, SS), (Blue, SS), …} 

  First:  Are the outcomes equally likely? 

  P(R,SS) = ?  

  P(R) = ?  



2.  Estimating It 

What’s the probability you live to be 100? 

 

 S = {You live to be 100, you don’t live to be 100} 

 

 Classical probability won’t work here.  Why? 

 Because the outcomes aren’t equally likely! 

 

Many (most, actually) really *interesting* questions won’t work with classical probability.  

But we can estimate the probabilities by using… 

 

The Law Of Large Numbers:  As the number of repetitions of a chance experiment increases, 

its relative frequency approaches the true probability.  If the number of trials is very large, 

then  

The number of times E occurs
( )

The total number of trials
P E   

 

 

So to estimate the probability you live to be 100, I check 5000 people (or some large 

number), and find out how many live to be 100.  Let’s say that 145 of them do.  Then 

 

  
145

( ) .029
5000

P E        

 

This is just the same as finding the relative frequency. (not far off from actual, btw) 

 

For many, many real probability problems, the best we can do is to estimate the probability. 

 

Example:  Suppose we suspect that a 6-sided die isn’t fair.  How could we check it?   

 


