
Introduction to Probability
Goals:

• Define “empirical” and “random”

• State and use the law of large numbers

• Determine probabilities with equally likely outcomes when all outcomes can be listed out

CLASS NOTES
Questions/Main Ideas

Name _________________________________    Date _____________

Random event We say that an event is “random” if individual outcomes are unknown but there 
is a long-run pattern or trend.

Contrast with “haphazard”

Random event:  Flipping a 
coin

How would you know if a 
dice is “loaded” or if a coin 
is “unfair”?

If we roll a die 30 times, and we get the table 
of outcomes at the right, would you be 
surprised? Would you say the die is “loaded”?

Now we roll the same die 1000 
times and get this for the outcomes. 
Do you think the die is loaded?

Empirical We say that a probability is determined “empirically” if it is determined by 
observation.

Recall:  The “empirical rule” for the normal distribution

Law of large numbers

Example above:  Rolling a die 1000 
times – Proportion of outcomes 
should be closer to the “true” 
probability than for 30 rolls.  The die 
appears to be loaded...  The outcomes 
are not distributed equally.

Because of the unknown nature of individual outcomes, a single trial or a small 
number of trials is virtually unpredictable.  However:

As the number of trials increases, the relative frequencies (proportions) of 
observed outcomes  will approach the theoretical probabilities.



Law of large numbers – 
Flipping a coin

Vocabulary Sample space – A list of all possible outcomes

Example:  Rolling a die:

Probability model – A list of all possible outcomes and the associated 
probabilities

Example:  Rolling a die:

Equally likely outcomes

Example:  What is the 
probability of rolling a 6 or 
an 8 when rolling two dice 
(and adding them together)?

What is the probability of 
getting doubles?

Example:  What is the 
probability of obtaining 
exactly one “heads” out of 
three coin flips?


