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Probability refers to a numeric 
value representing how likely a 

particular event is.



Frequentist Probability
• The numeric value is the long-run proportion of times that an event happens.


• What happens if we repeat an experiment over and over and over (...) and 
over again? 

5 Flips 10 Flips 50 Flips 100 Flips 500 Flips 1000 Flips 5000 Flips 10,000 
Flips

50,000 
Flips

100,000 
Flips

Heads 2 6 31 55 252 487 2454 5051 25,029 49,934

Tails 3 4 19 45 248 513 2546 4949 24,971 50,066

Proportion 
Heads 0.40000 0.60000 0.62000 0.55000 0.50400 0.48700 0.49080 0.50510 0.50058 0.49934



Examples on Probability Interpretation
What does the probability mean in each of the following cases?

• The probability of drawing a diamond from a deck of cards is .


• The probability of rolling a one on a six-sided die is .


• The probability that a particular candidate wins the upcoming election is .


• The probability that a machined part produced is within specification is .


• The probability that an earthquake larger than anticipated hits the region is 
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Axioms of Probability
Positivity

P(A) ≥ 0 for every event A

Think "it is not possible to have a 
probability less than zero."



Axioms of Probability
Unit Measure

P(𝒮) = 1

Think "the probability that something 
happens is 1."



Axioms of Probability
Additivity

For disjoint Ai : P (⋃
i

Ai) = ∑
i

P(Ai)

Think "the probability of mutually 
exclusive events adds up."









Secondary Properties of Probability
Using the axioms of probability, we can show that ... 

• 


• 


• 


• 


•

P(AC) = 1 − P(A)

P(∅) = 0

P(A) ≤ 1

P(A ∪ B) = P(A) + P(B) − P(A ∩ B)

P(A ∪ B ∪ C) = P(A) + P(B) + P(C) − P(A ∩ B) − P(B ∩ C) − P(A ∩ C) + P(A ∩ B ∩ C)













Assigning probabilities is 
about counting possibilities.


