Chapter 2: Probability
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Assuming a normal distribution

“This Is gonna work Steve.
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| know 1t 1s, because | don't know
what I'm aonna do if it doesn't.”




Probabillity: events

P(A)



Probability: random variables

X = Rains tomorrow (true or false)
Y = Amount of rain tomorrow (in inches)

P(X = true) = 0.98
P(Y >2)=0.75



Joint and conditional probability



Chain rule



Continuous random variables
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F(q) =p(Y <q)
p(x) = F(a)




Question 2.1

My neighbor has two children.

a) Suppose | ask him whether he has any boys and he
says yes. What is the probability that one child is a
girl?

b) Suppose instead that | happen to see one of his
children run by and it is a boy. What is the
probability that the other child is a girl?



Question 2.4

After your yearly checkup, the doctor has bad news
and good news. The bad news is that you tested
positive for a serious disease, and that the test is 99%
accurate (i.e. it gives the opposite result 1% of the
time). The good news is that this is a rare disease,
striking one in 10,000 people. What are the chances
that you actually have the disease?



Question 3

Suppose you are given a coin that lands heads with
probability x and tails with probability (7-x). Are the
outcomes of successive flips independent given you
know x? What about if you don't know x?
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Question 4

The Surprise Candy company makes candy in two flavors: 70% are strawberry flavor
and 30% are anchovy flavor. Each new piece of candy starts out with a round shape;
as it moves down the production line, a machine randomly selects a certain percentage
to be trimmed into a square; then, each piece is wrapped in a wrapper whose color is
chosen randomly to be red or brown. 80% of strawberry candies are round and 80%
have a red wrapper, while 90% of the anchovy candies are square and 90% have a
brown wrapper. All candies are sold individually in sealed, identical black boxes.

Now vou, the customer, have just bought a Surprise candy at the store but have not
yet opened the box.

Consider these three Bayes nets.
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Which network(s) can correctly represent p(Flavor, Wrapper, Shape)?

Which network is the best representation?

True/False: Network (i) asserts that p(Wrapper | Shape) = p(Wrapper).

What is the probability that your candy has a red wrapper?

In the box is a round candy with a red wrapper. What is the probability that the
flavor is strawberry?

An unwrapped strawberry candy is worth x on the open market and anchovy is
worth a. Write an expression for the value of an unopened candy box.



