
Chapter 2: Probability
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Probability: events

P (A)
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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
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Joint and conditional probability

A

A,B

B



Chain rule



Continuous random variables

F (q) ⌘ p(Y  q)

p(x) =
d

dx
F (x)

p(Y = 2) = 2.3
<latexit sha1_base64="S/n21tRaEmSgQpAIzOTwWjr7DmA="></latexit><latexit sha1_base64="S/n21tRaEmSgQpAIzOTwWjr7DmA="></latexit><latexit sha1_base64="S/n21tRaEmSgQpAIzOTwWjr7DmA="></latexit><latexit sha1_base64="S/n21tRaEmSgQpAIzOTwWjr7DmA="></latexit>

−3 −2 −1 0 1 2 30

20

40

60

80

100
CDF

Φ−1(α/2) 0 Φ−1(1−α/2)

α/2 α/2

q

F(q)



Question 2.1

My neighbor has two children.
a) Suppose I 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 I 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 (1-x). Are the 
outcomes of successive flips independent given you 
know x? What about if you don't know x?



Question 4

a) Which network(s) can correctly represent p(Flavor, Wrapper, Shape)?
b) Which network is the best representation?
c) True/False: Network (i) asserts that p(Wrapper | Shape) = p(Wrapper).
d) What is the probability that your candy has a red wrapper?
e) In the box is a round candy with a red wrapper. What is the probability that the 

flavor is strawberry?
f) 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.


