
Independent and Dependent Events 
A compound event is a sequence of single events.  

A single event is independent if the outcome of prior single events in a compound event does not affect 

the probability of the event occurring.  

A single event is dependent if the outcome of prior single events in a compound event does affect the 

probability of the event occurring.  

A compound event is independent if it is composed of a sequence of independent single events.  

A compound event is dependent if one or more of its single events is dependent.  

Independent Example: Flipping a coin three times 
A coin flip results in Head or Tails. Suppose you flip a coin three times. This is a compound event made 

of three single events. The probability of flipping Heads on the third flip has nothing to do with the 

outcome of the first or second flips; it’s always 50%.  

Dependent Example: Drawing an Ace then a Red card 
Suppose you draw two cards from a shuffled deck of 52 cards. You draw the second card without 

replacing the first card (i.e. you draw from the remaining 51 cards). This is a compound event in which 

the probability of the second event, drawing a Red card, depends on the outcome of the first event, 

drawing an Ace. This is because some Aces are black and some Aces are red. When a red Ace is drawn 

first, there is a reduced probability of a red card being drawn compared to when a black Ace is drawn 

first.  

Product Rule for Independent Compound Events 
If two events 𝐴 and 𝐵 compose an independent compound event, then 

𝑃(𝐴 and 𝐵) = 𝑃(𝐴) × 𝑃(𝐵) 

That is, we can multiple the probabilities of independent events to find the probability that they both 

occur. This is similar to the Fundamental Counting Principle.  

In the coin example above, the probability of flipping Heads then Heads then Tails is 
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Product Rule for Dependent Compound Events 
If two events 𝐴 and 𝐵 compose a dependent compound event in which the probability of 𝐵 occurring 

depends on the outcome of the first event 𝐴, then  

𝑃(𝐴 and 𝐵) = 𝑃(𝐴) × 𝑃(𝐵|𝐴) 

Where 𝑃(𝐵|𝐴) is the probability that 𝐵 will occur given that 𝐴 has occurred. This is called conditional 

probability.  



In many cases we will break event 𝐴 into subsets (categories of outcomes that are in 𝐴) so that we can 

find the conditional probabilities. This is similar to using cases in combinatorics. 

In the card example above, the probability of drawing a red card depends on which Ace was drawn.  

The probability of drawing a black Ace is 
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If the black Ace is drawn first, the probability of drawing a red card is 𝑃(𝐵|𝐶) =
26

51
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The probability of drawing a red Ace is also 
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If the red Ace is drawn first, the probability of drawing a red card is 𝑃(𝐵|𝐷) =
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. 

 

The overall probability is 

𝑃(𝐴 and 𝐵) = 𝑃(𝐶) × 𝑃(𝐵|𝐶) + 𝑃(𝐷) × 𝑃(𝐵|𝐷) 
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Practice 
1. Jim has a 75% chance of hitting his first free throw in a basketball game.  

If he misses the first shot, he has a 30% chance of hitting his second free throw.  

If he makes the first shot, he has an 80% chance of making his second free throw.  

Draw a tree diagram to show the possible outcomes and the probability for each outcome.  

2. A manufacturing process produces pencil sharpeners with a 1.3% defect rate. The quality control 

process is able to detect 60% of defective products before they are shipped to stores.  

What percentage of defective sharpeners are shipped to stores?  

What percentage of all sharpeners shipped are defective?  

3. A new medical test (A) places an LED light and a sensor on a person’s skin to test for a type of 

infection. The existing test (B) uses a blood sample, takes longer, and costs more.  

Test A is accurate 75% of the time.  

Test B is accurate 92% of the time.  

Draw a tree diagram to show the possible outcomes of using both tests and the probabilities for 

each outcome.  

4. A medical test for a common virus has a 8% false positive rate and a 3% false negative rate. If the 

overall incidence of the virus in the population is 23%, what is the overall accuracy of the test? (That 

is, what percentage of the population would receive an accurate result?) 


