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1. Short-answer questions.
(a) State the Central Limit Theorem.
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(b) State the Chebyshev Inequality.

C

/ ?UX“EW\WJ < ng() ,(\ﬁp/ Yo >0

(c) Define: A sequence of random variables X 1, X2,... converges to a random variable X with
probability 1.
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(d) Consider a sequence of independent random variables X, that are.uniformly distributed in
the interval [0,1], and let ¥;, = min{Xj, ..., X,}. Does Y, converge in probability? If so, what is
the limit? You only need to either answer "No”, or "Yes” with the identification of the limit. No
explanation/computation is required.
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2. State whether each of the following is true or false, AND supply a valid reasoning.

(a) If a sequence of random variables X, Xa, ... converges in probability to a constant ¢, then
the sequence also converges to ¢ with probability one.
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(b) For any random vanable X, we have e P

1es P(X|>a) < iE[i(ﬂ, a>0. (1)
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(c) For a sequence of random variables Xy, and a random variable X, if lim,_,o E[(X, — X)?] =0,
then X, converges to X in probability.
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3. Assume that the moment generating function (MGF) of a certain random variable X is

Mx(s) = e D A>0, seR (2)
Find Var(X).
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4. Toss a fair coin independently till the first head comes up. Let the number of tosses be N. Toss
another fair coin independently till the N-th head comes up. Let the number of tosses of the
second coin be Y. Find the moment genelatmg function (MGF) of Y.
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5. Let Xy, X, .... be a sequence of independently distributed )gxponential random variables with
Xl + “ee + n

X3 +...+X2,+1
probability 1?7 If so, what is the limit? Verify your conclusion.

n = 1,2,...., converge with

parameter A\ = 2. Does the sequence Z, =
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