Math 170A - Midterm 2

Name: X{, - Hgugn Liu

UID: 05193 (35

Discussion session:

Disclaimer: You need to justify your calculations.
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Problem 1. (6 points)

(a) (2 point) Assume that X and Y are such that E[X?] = 3 E[X J— E[Y?] =
E[Y] =1, and cov(X,Y) = 5. Compute E[2XY] and var(5X — 3Y)

(b) (2 points) Let X : @ — {0,1,...} be a discrete random variable with PMF px that
satisfies the following:
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_’px(k) = pr(k — 1) for k € {1,2,. } .

Compute the expected value of X.
(¢) (2 points) Assume that the PMF of a dlscrete random \a,rlable X is given by:

(k) =
px (k) "%
for some C € R. Determine the value of C.
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Problem 2. (5 points) /”’
(a) (2 points) A group of people ;,cf);];zsists of 60% of women and 40% of men. The average
height of a woman from this groug; is 160cm, while the average height of a man from this
group is 176cm. What is the exp»efc;fqed height of a random member of the group in ¢cm?
(b) (8 points) Use Cﬁebyshev;g,,iﬁequality to show that for Z = XY where X and Y are

two Bernoulli random variablé§ with the same parameter p = %, we have that \JX » A
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Problem 3. (6 points) \\(Ki 0 { I
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For two discrete random variables X and Y, their joint PMF is given by o %‘: ‘é s
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(a) (2 points) Compute the marginal PMFs of X and Ym, as well as the conditional
PMFs px|y and py|x.

(b) (2 points) Compute the expected values E[XY], E[X], E[Y], and the covariance
cov(X,Y).

(c) (2 points) Are X and Y independent? Justify your answer. -
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Problem 4. (3 points)

)

In a box we have n balls, r of them are red and n — r of them are black (for some given
r < n). We pick 2 balls at random. Let X denote the number of black balls among the

chosen ones. Compute E[X] and var(X).

Remark: You have to give a direct argument, not just claim that X is 6]% certain type.
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