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Theorem 9.2. (Markov’s inequality) Let X be a nonnegative random variable.
Then for any ¢ > 0
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Theorem 9.5. (Chebyshev’s inequality) Let X be a random variable with a finite
mean p and a finite variance 2. Then for any ¢ > 0 we have
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Exercise 9.2. Let X be an exponential random variable with parameter A = 1

i-
(a) Use Markov’s inequality to find an upper bound fo

A
(b) Use Chebyshev’s inequality to find an upper bound for P(X > 6).

(c) Explicitly compute the probability above and compare with the upper
bounds you derived.
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Theorem 9.9. (Law of large numbers with finite variance) Suppose that we have
i.i.d. random variables X,,X,,X3,... with finite mean E[X;] = u and finite
variance Var(X;) = o2. Let S, = X; + --- + X,,. Then for any fixred ¢ > 0 we

have
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} Theorem 9.11. (Central limit theorem) Suppose that we have i.i.d. random

i variables X1,X,,X3,... with finite mean E[X:] = w and finite variance
| Var(Xq) = o2. Let Sy, = X1+ --- + Xu. Then for any fixed —co < a < b < oo
- we have
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