Conditional Probability
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We need to use a different method to solve the conditional probability
problem like using a Venn diagram.
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either green or soft. First we need to
find the number that are green and soft.
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Green Soft

10




If we choose a random avocado from the set of 100, what is the probability
that the avocado is soft given that it is green?

Now we can find this probability. Since we are given that the avocado is
green, we can just look at that part of the Venn diagram.

Green J' Soft In this section we can see that 25 avocados
are soft. In total there are 75 avocados.

10




If we choose a random avocado from the set of 100, what is the probability
that the avocado is soft given that it is green?

Now we can find this probability. Since we are given that the avocado is
green, we can just look at that part of the Venn diagram.

Green J' Soft In this section we can see that 25 avocados
are soft. In total there are 75 avocados.

Therefore,

25
P(slG) = =

10




If we choose a random avocado from the set of 100, what is the probability
that the avocado is soft given that it is green?

Now we can find this probability. Since we are given that the avocado is
green, we can just look at that part of the Venn diagram.

Green {v Soft In this section we can see that 25 avocados
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Therefore,
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We have found the probability that the

10 avocado 1is soft given it is green.
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We can also use a tree 1in this situation.

75 avocados are green so 25 are not. The

probabilities of green and not green are:

75 25
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We draw the tree like this:

75
P=—
100 Green
75 Not Green

Green

Soft

10




We can also use a tree 1in this situation.

Of the 75 green avocados we see that 25 are soft
and 50 are not in the Venn diagram.

75
P=—
100 Green
75 Not Green

Green

Soft

10




We can also use a tree 1in this situation.

Of the 75 green avocados we see that 25 are soft
and 50 are not in the Venn diagram.

25 C 50
P(S|IG) = = P(S"|G] = —
(s16) == P(s7I6) = <
B B
~ 100 Green

75 Not Green

Green

Soft

10




We can also use a tree 1in this situation.

Of the 75 green avocados we see that 25 are soft
and 50 are not in the Venn diagram.

25 C 50
P@@=% ﬂsm=%
p_ B Soft
75
o 7
~ 100 Green Not Soft
50
P o2
75 Not Green

Green

Soft

10
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We can also use a tree 1in this situation.

Of the 25 not green avocados we see that 15 are
soft and 10 are not in the Venn diagram.
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First we go down the branch of not green.

Next we go down the branch of soft.
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Next we go down the branch of not soft.
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If we choose a random avocado from the set of 100, what is the probability
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First we go down the branch of green.

Next we go down the branch of not soft.
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When you take a single branch’s
probability, it is the probability
that event happens given that the
entire path before it happened.

The probability at this branch i1s
the probability that the avocado
is not soft given that we know it

is green.



If we choose a random avocado from the set of 100, what is the probability
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When you take the product of
probabilities of an entire path, it
is the probability of the
intersection of all events on the
path, or the probability that every
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If we choose a random avocado from the set of 100, what is the probability
that the avocado 1is green and not soft?

5
75
5
100 Green P
P=—
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_5 Not
100 Green

When you take the product of
probabilities of an entire path, it
is the probability of the
intersection of all events on the
path, or the probability that every

Soft event on the path happens given no
assumptions about events on that
Not path.
Soft
Soft The probability at this path s

the probability that the avocado
is not soft and green.

Soft
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If we choose a random avocado from the set of 100, what is the probability
that the avocado is not green given it 1is soft?

Since we know the probability that an avocado is soft given not green,
the probability of not green, and the probability of soft, we can use
Bayes’ Theorem.
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If we choose a random avocado from the set of 100, what is the probability
that the avocado is not green given it is soft?

Since we know the probability that an avocado is soft given not green,
the probability of not green, and the probability of soft, we can use

Bayes’ Theorem.
P(slc®)P(c")

P(s)

P(c°Is) =

25 40

15
P(sIc®) = - P(G°) = = PO =0

Py

25 100 _ 15
40 40
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P(G°Is) =

This is how we can use Bayes’ Theorem
to find conditional probabilities.



Here are some other resources for conditional probabilities:

e DSC 40A Probability Roadmap
e Visual Example
® Previous Lecture Video



https://dsc40a.com/resources/probability/Probability_Roadmap_With_Examples.pdf
https://setosa.io/conditional/
https://youtu.be/qHOG3yc4UzE

