STAT 100A Midterm

Notes:

(1) There are 3 problems; each problem has 10 points.

(2) Please use precise notation, and show all the necessary steps in your calculations. If there is not
enough space, please use the reverse side of the page.
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Problem 1: Suppose we generate two independent random variables X and Y uniformly over [0,1].
(1) (4 points) Calculate P(X2 +Y?2 < 1).
(2) (6 points) Calculate P(X > 1/2|X +Y < 1).

e (x>d (xevel) . POCENKYed)
’ 4“*;‘/‘ P(k‘)"-l)

N
. - r / e

~ Coec © es, . heded o

L\_ﬂ gt blones oy 44

Creg 1{*%‘:09 »h..!)(w Y el




Problem 2: Suppose 1% of the population is inflicted with a particular disease. For a medical test, if a
person has the disease, then 90% chance the person will be tested positive. If a person does not have the
disease, then 90% chance the person will be tested negative.

(1) (4 points) What is the probability that a randomly selected person will be tested negative?

(2) (6 points) If the person is tested negative, what is the chance that he or she does not have the
disease?
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Problem 3: Suppose a person is doing a random walk over two states 1 and 2 according to the following
scheme. At each step, regardless of his past history, he stays where he is with probability 1/3, and he
moves to the other state with probability 2/3. We use X; to denote the state of the person at time
t=20,1,... Suppose Xy =1.

(1) (5 points) Calculate P(X; = 2) and P(X2 = 1).

(2) (5 points) Calculate P(X; =1|X; = 2) and P(X; =2|Xs =1).
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